


RIO VERDE AREA DRAINAGE MASTER PLAN
FLOODPLAIN DELINEATION

FCD Contract No.: 2001 (056

Volume 5
l-DIMENSIONAL HYDRAULICS
TECHNICAL DATA NOTEBOOK

November 2007

Prepared for:

FLOOD CONTROL DISTRICT
OF

MARICOPA COUNTY

2801 WEST DURANGO STREET

PHOENIX, AZ 8S009

Prepared 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

TABLE OF CONTENTS

Section 1.0: Introduction
1.4 Summary of Methodology

Section 2.0: ADWR and FEMA Abstracts

Section 5.0: Hydraulics
5.1 Method Description
5.2 Work Study Maps
5.3 Parameter Estimation

5.3.1 Roughness Coefficients
5.3.2 Expansion and Contraction Coefficients

5.4 Cross Section Description
5.5 Modeling Considerations

5.5.1 Hydraulic Jump and Drop Analysis
5.5.2 Bridges and Culverts
5.5.3 Levees and Dikes
5.5.4 Islands and Flow Splits
5.5.5 Ineffective Flow Areas
5.5.6 Supercritical Flow

5.6 Floodway Modeling
5.7 Problems Encountered During the Study

5.7.1 Special Problems and Solutions
5.7.1.1 Shaded Zone X Floodplains
5.7.1.2 Black Hills Tank
5.7.1.3 Lateral Weir at Rio Verde Drive
5.7.1.4 RV Wash KSplit 4

5.7.2 Modeling Warning and Error Messages
5.8 Calibration
5.9 Final Results

5.9.1 Hydraulic Analysis Results
5.9.2 Verification of Results

Section 7.0: Draft FIS Report Data
7.1 Summary of Discharges
7.2 Floodway Data
7.3 Annotated Flood Insurance Rate Maps
7.4 Flood Profiles

Dibble Engineering Rio Verde ADMP Floodplain Delineation
Technical Data Notebook



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

TABLE OF CONTENTS (continued)

List of Tables
5.1.1 l-D to 2-D Tie-In Water Surface Elevations
7.1.1 Summary of Discharges

List of Figures
1.3.1 Location Map
1.4.1 Rio Verde ADMP Project Watershed
1.4.2 Rio Verde ADMP 1D Floodplain Delineation Map

Dibble Engineering ii Rio Verde ADMP Floodplain Delineation
Technical Data Notebook



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

TABLE OF CONTENTS (continued)

Appendix B: General Documentation and Correspondence
B.l Special Problem Reports (none)
B.2 Contact (telephone) Reports
B.3 Meeting Minutes or Reports
B.4 General Correspondence

B.4.1 General
B.4.2 Copy of Public Notices

B.5 Contract Documents (Scope of Work)

Appendix E: Hydraulic Analysis Supporting Documentation
E.l Field Reconnaissance Report and Roughness Coefficient Estimation
E.2 HEC-RAS Cross Section Plots
E.3 HEC-RAS Output
E.4 Miscellaneous Hydraulic Analysis Supporting Documentation

E.4.1 Rio Verde ADMP ReadMe File
E.4.2 HEC-l Final 1OO-Year Flow Values and Selected Subbasin Maps

Appendix H: FEMA Documentation
H.l FEMA Forms for 1-Dimensional Floodplains
H.2 Flood Profiles for 1-Dimenional Floodplains
H.3 Half Size Work Study Maps

HEC-RAS Input Files on CD-ROM (in CD pocket)

Exhibit Maps (separate roll)
Floodplain Work Maps, 1 in. = 200 ft.

Dibble Engineering iii Rio Verde ADM? Floodplain Delineation
Technical Data Notebook



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

Section 1.0: Introduction

This volume of the Rio Verde ADMP Floodplain Delineation Final Report and Technical
Data Notebook contains supporting documentation for 1-Dimensional floodplain
hydraulic modeling. The location of documentation related to other areas of analysis
included in this study can be found in the Master Volume. These areas include
Section 1.1 Purpose of Study, Section 1.2 Authority for Study, Section 1.3
Location of Study, Section 1.5 Coordination and Acknowledgments, Section 3.0
Survey and Mapping, Section 4.0 Hydrology, and Appendix A References.

1.4 Summary of Methodology

Figure 1.4.2 provides 1DO-year floodplain alignments with wash names. The one
dimensional study area is the subject of this section of the floodplain delineation
study.

Floodplain areas are delineated using the HEC-RAS Version 3.1.3 computer model. A
geomorphologic study of the subject washes has been performed to supplement
hydraulic modeling data. Starting water surface data is based on 2-dimensional study
results (FLO-2D) or normal depth if there is no downstream study. Rainfall-runoff
methodology (HEC-1) was utilized for the project hydrology, as explained in Section 4.
Using HEC-RAS, water surface elevations are calculated for natural floodplains and the
resulting floodplain is delineated.

1.6 Study Results

Base flood elevations are established by detailed methods for 31.9 miles of study
washes. Full-size floodplain work maps are contained in the map pocket. Flood
Insurance Rate Maps (FIRM's) have been annotated based on the results of the HEC
RAS modeling. HEC-RAS results are provided in Appendix E.3. HEC-RAS results
suggest that many floodplains run at or near critical depth under peak flow conditions,
consistent with the steep slope of the watershed. Many areas show signs of
distributary flow patterns, making application of a one-dimension hydraulic model a
challenge. Where flow patterns are quite complex, conservative measures are taken to
delineate the floodplain boundaries.

The floodplain hydraulic analyses for this study are based on the existing condition of
the subject washes and updated flow rates as described in this report. Water surface
elevations would be affected by wash modifications or modifications to crossing
roadways.
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Section 2.0: ADWR and FEMA Abstracts
FEMA MT-2 Forms can be found in Appendix H.l.

STUDY DOCUMENTATION ABSTRACT

INITIAL STUDY Ix I RESTUDY I ILOMR I ICLOMR I IOTHER I
Section 2.1. Study Documentation Abstract for FEMA Submittals

2.1.1 Date Study Accepted

2.1.2 Study Contractor: Dibble & Associates
Contacts Brian Fry, P.E.
Address 7500 North Dreamy Draw, Suite 200

Phoenix, AZ 85020-4660
Phone (602) 957-1155
Internal Reference No. Dibble Job No. 10-0203

Subconsultants Consultant Engineering, Inc.
JE Fuller Hydrology & Geomorphology, Inc.

2.1.3 FEMA Technical Review Pending
Contractor
Address
Phone
Internal Reference Number

2.1.4 FEMA Regional Reviewer Pending

Phone

2.1.5 State Technical Reviewer (ADWR nor ADEM no longer provide
technical review)

Phone

2.1.6 Local Technical Reviewer Kathryn Gross, Senior Hydrologist
Flood Control District of Maricopa County

Phone (602) 506-1501

2.1.7 Reach Description a.RVWash P
Approximately 2.65 miles
FIRM Panels:
04013C0870F,0413C0865F

b. RV Wash PTrib 2
Approximately 0.38 miles
FIRM Panels:
0413C0865F

c. RV Wash PTrib 1
Approximately 0.96 miles
FIRM Panels:
04013C0865F
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Dibble Engineering 4

d. RV Wash KTrib 6
Approximately 0.61 miles
FIRM Panels:
04013C0845F

e. RV Wash KTrib 6D
Approximately 1.24 miles
FIRM Panels:
04013C0845F

f. RV Wash KTrib 601
Approximately 0.79 miles
FIRM Panels:
04013C0845F

g.RVWash K
Approximately 2.36 miles
FIRM Panels:
04013C0845F

h. RV Wash K Trib 13
Approximately 1.94 miles
FIRM Panels:
04013C0845F

i. RV Wash KTrib 12
Approximately 0.89 miles
FIRM Panels:
04013C0845F

j. RV Wash K Split 4
Approximately 0.57 miles
FIRM Panels:
04013C0845F

k. RVWash KTrib 11A
Approximately 0.36 miles
FIRM Panels:
04013C0845F

I. RV Wash KTrib 11
Approximately 0.70 miles
FIRM Panels:
04013C0845F

m. RV Wash KTrib 11 B
Approximately 0.62 miles
FIRM Panels:
04013C0845F

n. RVWash I
Approximately 0.84 miles
FIRM Panels:
04013C0845F

Rio Verde ADM? Floodplain Delineation
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Dibble Engineering 5

o. RV Wash I Trib 3
Approximately 0.80 miles
FIRM Panels:
04013C0845F

p. RV Wash A Trib 1
Approximately 3.41 miles
FIRM Panels:
04013C0845F,04013C1260F

q. RVWashA
Approximately 2.78 miles
FIRM Panels:
04013C0845F,04013C1260F

r. RV Wash A Tank Spillway
Approximately 1.46 miles
FIRM Panels:
04013C0845F,04013C1260F

s. RV Wash A Trib 2
Approximately 1.92 miles
FIRM Panels:
04013C0845F,04013C1260F

t. RV Wash 10 Trib 1
Approximately 0.92 miles
FIRM Panels:
04013C1260F

u. RV Wash 10 Trib 3
Approximately 0.62 miles
FIRM Panels:
04013C1260F

v. RV Wash 10 Trib 2
Approximately 0.844 miles
FIRM Panels:
04013C1260F

w. RV Wash 10 Trib 2 Split 1
Approximately 0.19 miles
FIRM Panels:
04013C1260F

x. RVWash 10
Approximately 2.99 miles
FIRM Panels:
04013C1260F

y. RV Wash 10 Trib 4
Approximately 0.37 miles
FIRM Panels:

Rio Verde ADM? Floodplain Delineation
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04013C1260F
z. RVWash 7

Approximately 1.01 miles
FIRM Panels:
04013C1260F

2.1.8 USGS Quadrangle Sheets Bartlett Dam, Arizona, 7.5 minute, 40' C.I.
Photo Date: 1964

Wildcat Hill, Arizona, 7.5 min, 20' c.1.
Photo Date: 1956

McDowell Peak, Arizona, 7.5 min, 20' c.1.
Photo Date: 1965
Latest Photorevision Date: 1982

2.1.9 Unique Conditions and None.
Problems

2.1.10 Coordination of Discharges Local agency approval - See 2.1.6 above
(Agency, Date, Comments)
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I Study Documentation Abstract for Local Government and ADWR Submittals IISection 2.1: General Information I
2.1.1 Community City of Scottsdale, Arizona

Maricopa County (Unincorporated), Arizona

2.1.2 Community Number{s) #045012 (City of Scottsdale)
#040037 (Unincorporated Maricopa County)

2.1.3 County Maricopa

2.1.4 State Arizona

2.1.5 Date Study Accepted Pending
2.1.6 Study Contractor: Dibble &Associates

Contacts Brian Fry, P.E.
Address 7500 North Dreamy Draw, Suite 200

Phoenix, AZ 85020-4660
Phone (602) 957-1155

Internal Reference No. Dibble Job No.1 0-0203

Subconsultants: Consultant Engineering, Inc.
JE Fuller Hydrology &Geomorphology, Inc.

2.1.7 State Technical Reviewer (ADWR nor ADEM no longer provide technical
review)

Phone

2.1.8 Local Technical Reviewer Kathryn Gross, Senior Hydrologist
Flood Control District of Maricopa County

Phone (602) 506-1501

2.1.9 River or Stream Name RV Wash P, RV Wash PTrib 2, RV Wash PTrib 1,
RV Wash K Trib 6, RV Wash KTrib 60, RV Wash
KTrib 601, RV Wash K, RV Wash KTrib 13, RV
Wash K Trib 12, RV Wash K Split 4, RV Wash K
Trib 11 A, RV Wash K Trib 11, RV Wash KTrib
11 B, RV Wash I, RV Wash I Trib 3, RV Wash 10,
RV Wash A Trib 1, RV Wash A, RV Wash A Tank
Spillway, RV Wash A Trib 2, RV Wash 10 Trib 1,
RV Wash 10 Trib 2, RV Wash 10 Trib 3, RV Wash
10 Trib 2 Split 1, RV Wash 10 Trib 4, RV Wash 7

2.1.10 Reach Description Identical to 2.1.7 on Page 6.

2.1.11 Study Type 1OO-Year Floodplain

ISection 2.2: Mapping Information I
2.2.1 USGS Quadrangle Sheets Bartlett Dam, Arizona, 7.5 minute, 40' c.1.

Photo Date: 1964
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Wildcat Hill, Arizona, 7.5 min, 20' c.t.
Photo Date: 1956

McDowell Peak, Arizona, 7.5 min, 20' c.t.
Photo Date: 1965
Latest Photorevision Date: 1982

2.2.2 Mapping for Hydrologic
Study

1. Type/Source: City 'of Scottsdale Aerial Photography-
(IGA #93-07):
Mapper: Michael Baker Jr., Inc.
Surveyor: Michael Baker Jr., Inc.

Scale: 1" =200', 2 ft. Contour interval
Date: December 22, 1993 (Flight Date)

2. Type/Source: FCDMC Aerial Photography-
Rio Verde North Extension Floodplain
Delineation Study (FCD #98-21):
Mapper: Cooper Aerial, Inc.
Surveyor: David Evans & Assoc.

Scale: 1" =200', 2 ft. Contour interval
Date: December 4,1998 (Flight Date)

January 11, 1999 (Flight Date)

3. Type/Source: FCDMC Aerial Photography-
Rio Verde Mapping (FCD #01-52):
Mapper: Wilson & Company
Surveyor: Wilson & Company

Scale: 1" =200', 2 ft. Contour interval
Date: April 5,2002 (Flight Date)

2.2.3 Mapping for Hydraulic Identical to Section 2.2.2 above.
Study
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ISection 2.3: Hydrology I
2.3.1 Model or Method Used u.s. Army Corps of Engineer's HEC-1 computer

program (Version: 4.1, Release Date: July 1997)
and the Drainage Design Management System
for Windows (DDMSW) program (Version:
2.1.0, Release Date: September 9, 2002), a
model development tool for HEC-1 developed
for the Flood Control District of Maricopa
County to automate the input of model
parameters for various methodologies.

2.3.2 Storm Duration 24-Hour and 6-Hour

2.3.3 Hydrograph Type S-graph

2.3.4 Frequencies Determined 100-Year

2.3.5 List of Gages Used in No stream gages in the study area.
Frequency Analysis or
Calibration

2.3.6 Rainfall Amounts and North-North Basin:
Reference 4.65 in (24hr, 1OOyr); 3.48 (6hr, 100yr)

North-South Basin:
4.63 in (24hr, 1OOyr); 3.48 (6hr, 100yr)

South Basin:
4.58 in (24hr, 1OOyr); 3.44 (6hr, 100yr)

NOAA Atlas II, Volume III, presented in
Drainage Design Manual for Maricopa County,
Volume I (1995)

2.3.7 Unique Conditions and None.
Problems

2.3.8 Coordination of Discharge Peak flows reviewed by FCDMC.
Estimates

ISection 2.4: Hydraulics I
2.4.1 Model or Method Used HEC-RAS Version 3.1.3 (May. 2004)

2.4.2 Regime Subcritical

2.4.3 Frequencies for Which 100-year
Flood Limits Computed

2.4.4 Method of Floodway Not Applicable
Calculation

2.4.5 Unique Conditions and None.
Problems
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Section 5.0: Hydraulics

5.1 Method Description

Floodplain areas are delineated using the Hydrologic Engineering Center HEC-RAS
River Analysis System computer model. Riverine flow, i.e. flow governed by backwater
effects, controls the floodplain water surface elevations. HEC-RAS computes water
surfaces based on the solution of the one-dimensional energy equation. Energy losses
are evaluated by friction (Manning's equation) and contraction/expansion (coefficient
multiplied by the change in velocity head).

Starting water surface elevations are obtained using normal depth computations at
natural grade except where floodplains tie into downstream washes delineated using
2-dimensional modeling techniques.

Starting water surface elevations at 2-dimensional modeling tie -ins is obtained from
output from FLO-2D modeling of the downstream floodplains. FLO-2D work is
performed by FCDMC and documented in the companion volume 2-Dimensional
Modeling Report & Technical Data Notebook. The methodology for obtaining water
surface elevations at the tie in point of each wash is as follows: l-dimensional and 2
dimensional modeling techniques have an overlapping area on each wash-modeled
with both methods; Dibble and FCDMC determined the best tie in point within each
overlapping section considering similarity of results between the two models; a
starting cross section was created at the selected point; an average water surface
elevation was determined from the FLO-2D results at each grid point along the
selected cross section; this water surface elevation is then used as the known water
surface elevation for the subcritical flow regime calculations in HEC-RAS. The
following is a list of known water surface elevations obtained from FLO-2D and used in
the HEC-RAS floodplain delineations.

Table 5.1.1 1-0 to 2-D Tie-In Water Surface Elevations

Starting WSE

Flooding Source River Mile Station (FLO-2D Average)

RVWash 10Trib 1

RVWash 10

RVWashA

RVWashl

RVWash KTrib llA

RVWash KTrib 11/11B

RVWash KTrib 12

RVWashK

Dibble Engineering 10

0.288

6.697

7.050

6.423

0.138

0.808

0.324

6.384

2355.44

2344.66

2410.20

2456.11

2456.90

2503.35

2478.65

2448.50

Rio Verde ADM? Floodplain Delineation
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Where tributary washes join main-line washes HEC-RAS uses the energy equation to
perform backwater computations across the junction for each contributing reach,
using the water surface in the main-line as the starting water surface elevation.

5.2 Work Study Maps

Half size work study maps are contained in Appendix H.3. Afull size set of work study
maps are provided separately.

5.3 Parameter Estimation

5.3.1 Roughness Coefficients

Manning's roughness coefficients, or "n"-values, are determined using procedures
adopted by the USGS. The following supporting materials are used in this analysis:

• Aerial Photographs: 2005 flight date; provided by FCDMC and used for
workmap backgrounds.

• Ground Photographs: Color photographs taken during field reconnaissance
trips.

• Field Data: Information gathered during field reconnaissance trips.

The Manning's "n"-value is affected by many factors including bed material, cross
section irregularities, depth of flow, vegetation, channel alignment, channel shape,
obstructions, suspended material and bed-load. The typical USGS procedure consists
of selection of a base "n"-value and the addition of several adjustment factors to
determine a total roughness coefficient for each channel sub-section (main channel
and overbanks).

The base "n"-value accounts for roughness due to the bed material (Thomsen, 1991,
Table 1). Where bank armor is utilized, the Arizona Department of Water Resources
Manual for Engineering Analysis of Fluvial Systems provides an equation for
calculating a "n"-value based on the size of bed material.

Where 0 50 = Diameter, in feet, in which 50% of the particles (by weight) are smaller.

This equation yields a base Manning's n-value of 0.035 for the bank armor sections.
However, as stated above, the actual "n"-value is affected by many factors. Further
refinements to the n-value are made based on, Estimated Manning's Roughness
Coefficients for Stream Channels and Flood Plains in Maricopa County, Arizona. From this
publication, it is found that the primary factors affecting the n-value are surface
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irregularities, obstructions and vegetation with consideration also given for depth and
meander. Based on the primary factors, the n-value is estimated from the equation;

Where;
nb =base Manning's value for a straight uniform channel
n1 = value for surface irregularities
n2 = value for obstructions
n3 = value for vegetation
fm = factor for meander

Appendix E.l contains a reproduction of the Floodplain Delineation of the Rio Verde
Area Drainage Master Plan Field Reconnaissance Report. This report contains existing
floodplain data for the Rio Verde ADMP obtained during field reconnaissance between
October 2002 and April 2005. The "Roughness Value Map" included with the Field
Reconnaissance Report in Appendix E.l shows the reach limits, the location of
photographs, and the Manning's roughness values for a reach.

Roughness coefficients range from 0.035 to 0.065 for the channel area and from 0.045
to 0.085 for the overbank areas. The study washes drain a piedmont, at a longitudinal
slope of around 2 to 3 %, draining to the Verde River. In general, the Upper Sonoran
plant community covers the study area. The density of vegetation has significant
impact on the roughness coefficient and has been considered in the n values.
Vegetation within the floodplain has been identified to include the following:

• Brittle Bush

• Cactus - Barrel, Teddy Bear Cholla, Prickly Pear, Saguaro

• Catclaw

• Creosote Brush

• Desert Broom

• Mesquite

• Native Grasses

• Ocotillo

• Little Leaf Palo Verde Tree

• Jojoba

• Mormon Tea

• Brittle Bush

• Hackberry
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For the most part, these desert washes do not contain much vegetation on the
channel bottom. The left and right overbank stations are placed at the edge of the
low flow channel. Low flow channels range from 6 inches to 18 inches in depth for the
majority, with some washes incised 2 to 4 feet. The widths on the low flow channels
vary from 4 feet to 18 feet or so. The overbank areas and sand/gravel deposit bars for
braided washes are more heavily vegetated. The roughness coefficient values
generally reflect this variation in roughness, although some of the channel bottom
edges contain vegetation and other roughness factors, tending to drive up the
channel bottom coefficients. The channel bed sediments are typically coarse sub
angular sands and angular gravels. Some cobbles were observed in a few of the study
washes.

5.3.2 Expansion and Contraction Coefficients

Expansion coefficients are set at 0.3 while contraction coefficients are set at 0.1 to
account for normal variations in the channel flow hydraulics. At the existing culvert on
RV Wash I, the expansion coefficient is increased to 0.5 while the contraction
coefficient is increased to 0.3.

5.4 Cross Section Description

HEC-RAS cross sections are generally spaced at SOO-foot intervals, except where a
more detailed modeling of the terrain is necessary or in the exceptional case of RV
Wash 10 and Wash 10 Trib 1. This exception is discussed below. Generally, additional
cross sections are added immediately upstream and downstream of roadways in order
to accurately describe the limits of the roadway Manning's n value. Additional cross
sections are added in areas requiring flow split analysis. Cross section data are
obtained from the digital terrain model provided for each mapping product and
extracted using Inroads design software. These are checked against the aerial
photography, mapping contours, and field reconnaissance data to ensure uniformity.

The floodplain associated with RV Wash 10 and Wash 10 Trib 1 was delineated prior to
this study as part of a private development entitled the "Scottsdale National." This
study was performed by CMX, Inc. in 2001. The floodplain is re-delineated with this
study using the Rio Verde ADMP project mapping and hydrology; however, cross
section locations are identical to the original Scottsdale National delineation.

Cross section stationing is controlled (Station=10,000) at the approximate location of
the wash bottom centerline. Longitudinal stationing is reported in miles. Starting
river mile stations were provided by FCDMC.

At many flow combines analysis shows that floodplains commingle at cross sections
upstream of the confluence of the individual wash thalwegs. At these locations the
total combined flow of both washes is applied to the combined cross section of both
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washes in both wash's HEC-RAS models. The higher resulting water surface from the
two washes is delineated on the work maps. However, the cross section data on the
work maps report the direct HEC-RAS output for each wash.

5.5 Modeling Considerations

5.5.1 Hydraulic Jump and Drop Analysis

No hydraulic jumps are modeled in the study area. No drop structures exist in the
project area.

5.5.2 Bridges and Culverts

A single culvert exists within the study limits. This culvert is located at 142nd Street,
River Mile Station 6.439 of RV Wash I, workmap sheet 20. It is a six barrel, 8' x 4' box
culvert. This culvert contains the 1DO-year peak flow and is modeled within HEC-RAS
using Federal Highway Administration (FHWA) standard equations from the
publication Hydraulic Design ofHighway Culverts.

5.5.3 Levees and Dikes

No levees or dikes are modeled in the study area. No levees or dikes exist in the areas
mapped by detailed methods.

5.5.4 Islands and Flow Splits

One island is modeled within the study area. This occurs at RV Wash I-RM 6.89B.
Because this island is short and any split flow is recombined downstream, the water
surfaces of the separated flow paths are assumed to be hydraulically connected, Le. a
flow split analysis is not performed at these locations and the water surface elevations
on either side of the island at a given cross section are equal.

Flow splits occur throughout the study area. Computations at flow spits and lateral
weirs are performed within HEC-RAS using an iterative solution called split flow
optimization: the program will calculate a water surface profile based on the first
assumed flows; from the computed profile, new flow rates are calculated and the
profile is rerun; this continues until the assumed and calculated flows match within a
given tolerance.

5.5.5 Ineffective Flow Areas

Dibble Engineering 14 Rio Verde ADM? Floodplain Delineation
Technical Data Notebook



Ineffective flow is modeled throughout the study area. An area within a cross section
is modeled as ineffective if the area does not contribute to flow conveyance. For the
Rio Verde washes this occurs at sharp bends and constrictions. In general, 3:1
expansion boundaries are used to define ineffective flow immediately downstream of
bends and constrictions; 1:1 contraction boundaries are used to define ineffective flow
immediately upstream of constrictions.

5.5.6 Supercritical Flow

The Rio Verde 1-D watershed is relatively steep, resulting in most floodplains and
f100dways running at or near critical depth. HEC-RAS defaults to critical depth at many
locations (the model is run in subcritical flow regime).

5.6 Floodway Modeling

Floodways are not modeled for this project.

5.7 Problems Encountered During the Study

5.7.1 Special Problems and Solutions

5.7.1.1 Shaded Zone XFloodplains
A Shaded Zone X label is also selected where there is a possibility that shallow sheet
flooding may occur in an area of slightly raised ground adjacent to the Zone AE
floodplain, despite that HEC-RAS shows these areas as dry. This occurs at the
following locations: RV Wash 10 Trib 2 Split 1 on workmap sheet 16; and the island
modeled on RV Wash Ion workmap sheet 20.

5.7.1.2 Black Hills Tank
A large stock tank exists at RV Wash A, RM 8.893. It is an Arizona Department of Water
Resources (ADWR) jurisdictional tank. This tank significantly affects the flow of water
on RV Wash A, storing it and diverting it from the historic wash path by way of a
spillway. The storage capacity of the tank and the discharge characteristics of the
spillway are modeled into the hydrology of the project. After discussions with FCDMC
it was decided that the floodplain workmaps will show both the case in which the tank
is in place, and the case in which the tank may be breached in the future. Based on
this, an additional HEC-1 model was developed for the case in which the tank is
breached. The flow rates from these two models are then used in HEC-RAS to model
the two cases. It should be kept clear that because the two resulting floodplains,
along RV Wash A and along RV Wash A Tank Spillway, represent two mutually
exclusive cases they will never occur at the same time. Additionally, RV Wash A Tank
Spillway is an independent hydraulic model, using normal depth as its downstream
boundary condition.
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At the tank, RM 8.893, the model represents the case in which the tank is breached.
However, the floodplain at cross section 8.893 is drawn to match the elevation of RM
1.378 of 78 Spill Wash as if the stock tank is in place-this is a more conservative
floodplain boundary.

At the downstream end of RV Wash A Tank Spillway, the case that results in the widest
floodplain is used to delineate the floodplain on the workmap. With the exception of
Tank Spillway RM 0.098, RV Wash A (the breached case) governs the floodplain limits
in this area.

Downstream of the geographical "confluence" of the two washes, the larger flow rate
developed from the HEC-1 model in which the tank is breached is used for floodplain
modeling. This is approximately 2090 cfs.

5.7.1.3 Lateral Weir at Rio Verde Drive
A roadway dip crossing exists along Rio Verde Drive where it crosses RV Wash 10 (see
workmap sheet 17); however, because RV Wash 10 meets the roadway at a skew, some
flow passes over the elevated portion of the roadway before reaching the lowest point
of the dip. Additional flow generated in subbasin 511 D traveling parallel to and just
south of Rio Verde Drive is added to the floodplain on the south side of this dip
crossing-this is RV Wash Trib 4. After discussing the area with FCDMC the following
modeling methodology was used:

1) RV Wash 10 Trib 4 is modeled with the combined flow of the two
watersheds and with cross sections that extend north over Rio Verde Drive.
The area north of Rio Verde Drive is modeled as ineffective.
2) RV Wash lOis modeled with only the flow of its contributing watershed
(before combining with Trib 4 watershed (subbasin 511 D)) and with a lateral
weir along Rio Verde Drive. This weir extends from RM 9.176 to RM 8.826.
3) The wider of the floodplains from the two models is used for the floodplain
boundary north of Rio Verde Drive; and RV Wash 10 Trib 4 will be used for the
floodplain boundary south of Rio Verde Drive.

5.7.1.4 RV Wash K Split 4
Just east of 136th Street, along RV Wash K, the floodplain exhibits multidirectional flow
characteristics combined with some distributary topography. This area presents a
modeling challenge; a number of flow splits at lateral weirs in conjunction with field
reconnaissance data are used to provide as accurate a delineation as possible. This
area is on workmap sheet 6.

The first split occurs at RV Wash K RM 7.671. Approximately 1170cfs continues on RV
Wash K, and approximately 750cfs splits off on to RV Wash K Split 4. On Split 4, just
after the first split, the topography suggests that flow may split laterally to the east as
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weir flow. A lateral weir is modeled between RM 0.497 and RM 0.443. Approximately
430cfs passes over this weir, rejoining RV Wash K.

Ajunction and flow split occur at the confluence of RV Wash KTrib 13 and RV Wash K
Split 4. At this location the combined flow of the two washes is approximately
1770cfs. A split flow analysis then occurs at RM 0.865. Approximately 640cfs is
directed to RV Wash KTrib 12, approximately 1130cfs is directed to RV Wash KSplit 4.

The three parallel washes then enter an area of increased distributary topography;
much of the area is shallow, parallel wash braids. While HEC-RAS shows in many
places a dry area between the floodplains associated with each of these three washes,
there are also signs of many potential split flow locations. These splits could carry
water between and among the three main conveyances. Due to the uncertainty of
flow characteristics through this area the entire area has been labeled as floodplain
Zone AE. This is the area between RV Wash KRM 7.504 and RM 6.818.

5.7.2 Modeling Warning and Error Messages

Messages printed in the HEC-RAS output file include:
Critical Depth

o During standard step iterations, when the assumed water surface was
set equal to critical depth, the calculated water surface came back
below critical depth. This indicates that there is not a valid subcritical
answer. The program defaulted to critical depth.

o Multiple critical depths were found at this location. The critical depth
with the lowest, valid, energy was used.

o Slope too steep for slope area to converge during supercritical flow
calculations (normal depth is below critical depth.) Water surface set to
critical depth.

Velocity Head
o The velocity head has changed by more than 0.5 ft (0.15 m). This may

indicate the need for additional cross sections.
Energy Equation

o The energy equation could not be balanced within the specified
number of iterations. The program selected the water surface that had
the least amount of error between computed and assumed values.

o The energy loss was greater than 1.0 ft (0.3 m) between the current and
previous cross section. This may indicate the need for additional cross
sections.

Conveyance Ratio
o The conveyance ratio (upstream conveyance divided by downstream

conveyance) is less than 0.7 or greater than 1.4. This may indicate the
need for additional cross sections.

Manning's n Values
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o Manning's n values were composited to a single value in the main
channel.

These warning messages are typical of steep washes running at or near critical depth.
Resulting water surfaces appear to be reasonable and consistent with field
observation and standard methodology.

5.8 Calibration

No known water surface elevations, historical flood records, or previous detailed
studies are available from which to calibrate the hydraulic models or 1DO-year
floodplain limits

5.9 Final Results

5.9.1 Hydraulic Analysis Results

The HEC-RAS summary tables in Appendix E.3 summarize the results of the hydraulic
analyses modeled in the HEC-RAS computer program. The final water surface
elevations are also reported on the floodplain delineation map.

5.9.2 Verification of Results

The input parameters for each HEC-RAS model were applied in a manner consistent
with standard engineering practices for floodplain delineation studies. The floodplain
results appear to be reasonable for flooding sources of this nature. There is no reason
to doubt the accuracy or validity of the floodplains delineated in this study.
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Section 7: Draft FIS Report Data

7.1 Summary of Discharges

The following table presents the 1DO-year peak flow at selected locations within the
study area.

Table 7.1.1 Summary of Discharges
Drainage Area 1OO-year Peak Flow

Flooding Source and Location (Square Miles) (ets)

RVWash KTrib6at 140th Street

RVWash KTrib 11A

RVWash KTrib 12 at 136th Street

RVWash KTrib 601 at 140th Street

2.10 1490

1.75 1440

1.14 1040

0.56 510

0.42 510

4.91 4190

4.13 3520

3.68 3300

2.05 1960

1.48 1530

0.49 650

0.16 330

0.11 180

0.49 650

0.16 310

0.34 400

1.08 1450

0.69 990

0.10 150

0.35 460

0.25 350

0.13 210

0.12 150

0.81 1110

0.32 600

0.20 360

0.81 1110

0.37 500

0.28 430

Rio Verde ADM? Floodplain Delineation
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RV Wash KTrib 13 at 136th Street

RV Wash KTrib 13 at Approximately 400' East of 128th Street

RVWash KTrib 11 B at Confluence with Trib 11

RV Wash KTrib 11 B at 136th Street

RV Wash KTrib 11 at Confluence with Trib 11 B

RV Wash KTrib 11 at 136th Street

RV Wash P at Verde River

RV Wash Pat Approximately 2900' East of SE CRNR SEC13

RV Wash P at Confluence with RV Wash PTrib 1

RVWash PTrib 1 at 168th Street

RVWash PTrib 2 at 172nd Street

RVWash Kat Approximately 1400' East of 144th Street

RV Wash K at Confluence with RV Wash KTrib 12

RV Wash Kat Dove Valley Road

RV Wash K at Approximately 300' South of Black Mtn. Road

RV Wash K at Approximately 350' North of Black Mtn. Road

RVWash KTrib 60 at 140th Street

RV Wash KTrib 60 at Approximately 500' East of 136th Street

RV Wash KTrib 60 at 136th Street

RV Wash I at Confluence with Trib3

RV Wash I at lone Mountain Road

RVWash I at 136th Street

RV Wash I Trib 3 at Confluence with RV Wash I

RV Wash I Trib 3 at 300' East of 136th Street

RV Wash I Trib 3 at 136th Street

Dibble Engineering



Table 7.1.1 Summary of Discharges (continued)

Drainage Area lOO-year Peak Flow

Flooding Source and Location (Square Miles) (ets)

RV Wash A at Confluence with Trib 1 4.44 2820

RV Wash A at Confluence with Trib 2 3.02 2260

RV Wash A at 128th Street 1.91 2090

RV Wash A at 850' North of Dixileta Drive 1.26 1550

RV Wash A Tank Spillway 1.91 760

RV Wash A Trib 1at Dixileta Drive 0.92 620

RV Wash ATrib 1at Approximately 900' North of Lone Mtn. Road 0.49 790

RV Wash A Trib 2 at Confluence with RV Wash A 3.02 2260

RV Wash ATrib 2 at 136th Street 0.61 510

RV Wash ATrib 2 at 128th Street 0.37 400

RVWash 10 at Approximately 700' East of 144th Street 4.93 3610

RV Wash 10 at 138th Street 3.76 3150

RVWash 10 at 136th Street 3.57 2710

RV Wash 10 at Rio Verde Drive 2.00 1890

RV Wash 10 at 2300' Upstream of Rio Verde Drive 0.81 870

RV Wash 10 at 3500' Upstream of Rio Verde Drive 0.58 620

RVWash 10Trib 1 at 144th Street 0.86 980

RV Wash 10Trib 1 at 138th Street 0.47 590

RV Wash 10Trib 2 at 132nd Street 0.64 630

RV Wash 10Trib 3 at 132nd Street 0.92 660

RV Wash 10Trib 4 at 128th Street 0.77 820

RV Wash 7 at 400' West of 136th Street 0.55 670

7.2 Floodway Data
Floodways are not modeled for this project.

7.3 Annotated Flood Insurance Rate Map
Annotated effective FIRM's are contained in Volume 6, 2-Dimensional Hydrology
and Hydraulics Technical Data Notebook. FEMA currently has the following
effective FIRM panels for the study area: 04013C0870F, 04013C1260F.

7.4 Flood Profiles
Flood profiles are included in Appendix H.2.
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Appendix B: General Documentation and Correspondence

8.1 Special Problem Reports (none)
B.2 Contact (telephone) Reports (none)
8.3 Meeting Minutes or Reports
B.4 General Correspondence

B.4.1 General
B.4.2 Copy ofPublic Notices

8.5 Contract Documents (Scope ofWork)



B.l Special Problem Reports (none)



B.2 Contact (telephone) Reports (none)
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B.3 Meeting Minutes or Reports
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2633 East Indian School Road, Suite 401
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CIVIL ENGINEERING _ Transportation _ Airports _ Drainage/Flood Control _ Water Resources _ Land Development _ Surveying

Project:
Venue:
Date:
Present:

RI.O VERDE ADMP: Progress Meeting
FCDMC
6 March 2006~ 1:30 PM

Felicia Terry~ FCDMC
Tom Loomis~ FCDMC
Kathryn Gross~ FCDMC

Brian Fry~ Dibble
Josh Papworth~Dibble
Carlos Carrjaga~ Dibble

The purpose of this meeting was to review the project status. The conclusions reached at the
meeting are summarized as foHows:

A. Brian provided a list of task items remaining in the project, \'/hich formed the agenda for
the meeting.

B. Carlos gave an update on FLO-2D runs (Task 6.2). Phase B run is complete with
improvement alternatives coded in. Carlos will report on the results-...cfifferences. in
downstream flow rates between model without improvements vs. with improvements. The

. run time was roughly 3x the run time without improvement alternatives. Carlos will check
computer specs (clock speed, front side bus, etc:) and report back to Tom. Tom will look
at the completed model as well.

C. Phase A FLO-2D run is underway (Task 6.2).

D. Other items remaining in Task 6.2:

Conceptual Design of three (3) Alternatives
Conveyance Alternative
Detention Alternative
Regulatory Alternative

. Landscape Concepts for two (2) Alternatives
Conveyance Alternative
Detention Alternative

ADMP Report

E. Task 7.0 Public Involvement. Public work group meetings are not scheduled.

F. Task 9.1 Drainage Guidelines. Felicia said that a meeting with P&D is scheduled on
Wednesday, March 8 to discuss Rules of Development on a county wide basis. This may
provide further direction on the development guidelines task for this project. The current
draft drainage guidelines are the best available; however, Planning and Development
lacks the mechanisms, legal and manpower, to enforce the guidelines. Dibble was
directed to prepare the guidelines according to what we would want to have enforced by
P&D if we could.

MeetingNotes_03062006.doc
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G. Task 9.3 Floodplain Delineations. Josh reviewed the issue of new ERM's. FEMA no
longer accepts elevatIon reference marks to be shown on DFIRM's due to their level of
accuracy and instability. Felicia directed Dibble and CEI to go ahead with ERM placement
using brass caps supplied by FCD. "Bluebook" standards are nofnecessary for the ERM's
intended use. CEI should locate control used for the mapping and set ERM's based on
these. CEI will use MAG standards for monument placement.

H. Tom Loomis expects there to be 4-6 elevation certificates in the 2-D area (Task 9.3). He
will provide these locations once the f100dway is finalized.

I. Kathryn gave a summary of Floodway review comments generated so far (Task 9.3).
Josh will provide Kathryn missing f100dway models ASAP. Kathryn will provide written
review comments when completed.

J. Other·items remaining in Task 9.3:
Technical Data Notebook

K. White Paper- A draft white paper was reviewed and discussed which summarizes the
conflicting issues of public protection vs. private property rights which have pulled at the

.project team throughoutthe project. The intent is to develop a concise statement of the
issue as a basis for discussions with District management and County leadership in
request of clarification and direction on how to respond to the issues within the context of
this ADMP project. Brian will revise the document based on the discussions and forward a
revised draft to Felicia. The next step will be to discuss the paper with Tim Murphy, Amir
Motamedi, and Lynn Thomas.

MeetingNotes_03062006.doc



:·JjIBBIE& ·A:S$OGJATfS
'CONSULTING ENGINEERS

I 0-\
2633 East Indian School Road, Suite 401

Phoenix, Arizona 85016-6763
Tel. (602) 957-1155
Fax (602) 957-2838

CIVIL ENGINEERING a Transportation _ Airports a Drainage/Flood Control a Water Resources _ Land Development _ Surveying

.Project:
Venue:
Date:
Present:

RIO VERDE ADMP: Coordination Meeting with City ofScottsdale
City of Scottsdale .
9 June 2005, 10:00 AM

Felicia Terry, FCDMC
WilJiam Hass, COS
Bill Erickson, COS

Brian Fry, Dibble
Frank Brown, Dibble
Dan Frank, Dibble

The purpose of this meeting is to coordinate the ADMP with the City of Scottsdale. A record of
attendance sheet is found at the end of these notes. The follOWing discussions were made:

A. Review - Frank B. gave a brief overview of the results. of the floodplain delineation within
the City of Scottsdale (COS).

B. Black Hills Tank - Frank B. explained that since the Black Hills Tank is going to be
breached, the modeling is being conducted both with and without the tank. Part of the
tank is in the Sonoran Mountain Preserve and according to Bill E., the COS may just
abandon the tank and not do anything to it.

C. Floodplain Delineation - Zone AE will be delineated everywhere except upstream and
downstream of the Black Hills Tank. State Land and Preserve Land should be delineated
as Zone A. W. Hass requested that preliminary results be sent to him ASAP so he can
pass the information on to developers.

D. Rio Verde Drive Improvements - Improvements to Rio Verde Drive within the COS are not
planned until 2012.

MeetingNotes_06092005.doc
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MEETING NOTES
CIVIL ENGINEERING _ Transportation _ Airports _ Drainage/Flood Control _ Water Resources _ Land Development _ Surveying

Project:
Venue:
Date:
Present:

RIO VERDE ADMP: Coordination Mtg with Maricopa County Planning & Development
Maricopa County Planning & Development
8 June 2005, 3:00 PM '

Felicia Terry, FCDMC
Lynn Favour, MCP&D
Matt Holm, MCP&D
Peter Davidse, MCP&D

Bill Poppe, MCP&D
Jon O'Leary, MCP&D
Brian Fry, Dibble
Dan Frank, Dibble

The purpose of this meeting is to coordinate the ADMP with the Maricopa County Planning &
Development Department. A record of attendance sheet is found at the end of these notes. The
following discussions were made:

A. Review - Felicia T. gave a brief overview of the project and the current results from the the
FLO-2D modeling. B. Fry gave an overview of the flooding issues caused by
development.

B. Individual Lot Development - Lynn F. stated how much of a problem it is to control the
drainage for the individual lot development because of the lot splitting.

C. Development Guidelines - Brian F. presented the draft development guidelines. Lynn F.
expressed her concern that the guidelines are not enforceable and that there need to be
something to: regulate to. She also posed the question as to what happens when lots are
"unbuildable"? Also, what if there is a conflict with the zoning ordinance? It was agreed
that building pads should be elevated 18-inches above adjacent ground.

D. Walis - Building permits for walls are also an issue since the waHs redirect flow and cause
flooding problems.

E. Coordination with Board of Supervisors - It was the con'sensus of the group that a meeting
should be held with the County Board of Supervisors to work out the zoning and drainage
issues.

F. P&D review of Guidelines - P&D will review the presented gUidelines and provide
comments in two weeks. A meeting will be held to discuss the guidelines and gather
comments from P&D.

G. One-Stop Shop - The One-Stop Shop holds monthly meetings to discuss development
issues if there are enough items to discuss. The Rio Verde drainage issues may be a
good agenda item for on of those meeting.
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t o.f ',
2633 East Indian School Road,Suite 401

Phoenix, Arizona 85016-6763
Tel. (602) 957·1155
Fax (602) 957-2838

MEETING NOTES
CIVIL ENGINEERING _ Transportation _ Airports _ Drainage/Flood Control _ Water Resources _ Land Development _ Surveying

Project:
Venue:
Date:
Present:

RIO" VERDE ADMP: Floodplain Strategy"Meetings: Meeting'No. 2
FCDMC McMicken Conference Room
10 May 2005, 1:00 PM

Felicia Terry, FCDMC
Tom Loomis, FCDMC
Kathryn Gross, FCDMC
Amir Motamedi, FCDMC
Lynn Thomas, FCDMC

Kenneth de Roulhac, FCDMC
Ted Lehman, JE Fuller
Brian Fry, Dibble
Frank Brown, Dibble

The purpose of Meeting No.2 is to identify 1 to 3 viable floodplain management approaches, and
to discuss the definition for Administrative Floodway. The meeting" handouts and a record of
attendance sheet are found at the end of these notes. The following discussions were made:

A. Review - Brian F. made some introductory and review comments. A slide presentation
with spreadsheet was presented to the group, with edits made as agreed by the group.

B. Purpose Statement - The group agreed the meeting purpose is still valid: "To adopt an
approach to establishing and managing floodplains in the Rio Verde ADMP study area".

C. Objectives - A list of objectives were reviewed, discussed and edited. They were
previously weighted on a scale of one to five, with five being the most important. Added
objectives are "Identify flood hazards to prevent flooding of homes" and "Implement FP
Mgmt approach in a reasonable timeframe.""

D. Issues and Constraints - Five new issues and constraints were added. Theyare items 13
through 17 in the enclosed Excel spreadsheet document. ,..

E. Administrative Floodway - Lynn T. gave a presentation on Administrative Floodway, refer
to the enclosed slides printout. Definitions were given for FEMA Regulatory Floodway and
FCDMC Administrative Floodway. New insights were discussed concerning conventional
floodways, such as the FEMA definition does not state the designated height or that equal
conveyance encroachment is required. Agreement was made that the FEMA floodway
definition of equal conveyance encroachment with one foot of rise will not work in the two
dimensional model area.

•

F. General discussion - The discussion progressed to floodplain management approaches. It
was agreed that the following approach will be adopted.

•:. FEMA Floodplains will be delineated using Zone AE (except for west of 136lh

Street where Zone A is planned). •
.:. The FLO-2D Model will be used in 2-D flow areas and HEG.RAS in 1-0 flow areas.
•:. Floodways will be delineated using a conveyance approach. The exact approach

is yet to be determined, however, it will not be the FEMA standard equal
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conveyance reduction approach. It is desirable for the selected approach to
address both sediment and discharge continuity.

•:. Existing conditions hydrology will be used for floodplain delineations and fJoodway
delineations.

•:. The standard FEMA fJoodway designation will initially be sought. If FEMA will not
accept the non-standard fJoodway method, an administrative fJoodway will be
delineated instead. . 

.:. The standard FEMA Letter of Map Revision (LOMR) process will be used to
change floodplains that have already been processed through FEMA to the
selected approach..

.:. Future LOMR's to the f100dways would be required to follow the same conveyance
approach adopted for the original delineation in order to get FCDMC concurrence.

G. Questions asked during the discussion (and answers shown if discussed):

1. Will the 2D model supersede the Rio Verde North extension Floodplain Delineation?
2. Could a BFE number appear below ground level? Yes, because the grid elevation is the

average elevation for that particular grid.
3. Are there any other conveyance corridors in Maricopa County? Yes, but they are also

an Administrative ·Floodway. If we use any designation other than those shown on a
FIRM panel, an act of Congress is required.

4. What are the flood insurance requirements? The FCDMC rules promote the removal of
f1ood,insurance requirements, so this must be considered.

5. Can we determine which areas carry the majority of flows (as in 90% of the volume)?
The 20 model can output the duration per depth.

6. How will stock tanks be handled? Not applicable to these meetings means it must be
modeled as with and without stock tank for the worst-case scenario.

7. Will future conditions flow be determined?

H. Schedule - The next meeting will be scheduled after Tom L. has a chance to run a 20
model and prepare some graphics for discussion. It is anticipated that the Floodplain
Strategy Meeting No. 3 will be the last meeting, culminating in a firm decision for the
floodplain management approach and the delineation of f1oodway~ for submittal to FEMA.

Assignments for next meeting -
.:. Tom L. will prepare graphic displays from the FLO-20 model per the following list.

Sandy bottom washes within floodplain (Geomorphology Significant Flow Corridors, already in GIS)
1O-year discharge area (will require a new FlO-2D run)
0100> 50-cfs per grid
Velocity for 0100 > 5 fps
Threshold value of total Volume for 100-yr event (Who determines threshold volume??)
Floodplain based on meeting both a velocity threshold and depth threshold (Who determines
thresholds?, 5 fps and 1 foot per items d & g?)
Depth for 0100 > 1 foot
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MEETING NOTES
CIVIL ENGINEERING _ Transportation _ Airports _ Drainage/Flood Control _ Water Resources _ Land Development _ Surveying

ProJect:
Venue:
Time:
Present:

RIO VERDE ADMP: Floodplain Strategy Meetings: Meeting No. 1
FCDMC McMicken Conference Room
1:00PM

Felicia Terry, FCDMC
Tom Loomis, FCDMC
Kathryn Gross, FCDMC
Amir Motamedi, FCDMC
Lynn Thomas, FCDMC

Kenneth de Roulhac, FCDMC
Ted Lehman, JE Fuller
Brian Fry, Dibble
Frank Brown, Dibble

The purpose of the floodplain strategy meetings is to strategize on the delineation of floodplains
and f100dways within the Rio Verde ADMP study area. This is a group decision-making process

.int~nded to guide the approach to managing the floodplains within the· Rio Verde area. The
approach should address the varied issues and hazards within the study area. . It is paramount
that decisions made at each meeting not be changed later (unless very important items were
overlooked or become known) in order to conclude quickly. The purpose of Meeting No. 1 is .
Problem Definition. The meeting handouts and a record of attendance sheet are found at the end •
of these notes. The following discussions were made:

A. Introductions and Overview - after self-introductions, Felicia T. turned the meeting over to
Brian F. who gave a brief overview of the floodplain strategy meetings. Each participant
was asked for consistent attendance and active participation throughout the meeting
process. Any assignments must be completed between meetings. The ground rules,
group dynamics and general schedule were discussed. A slide presentation with
spreadsheet was presented to the group, with edits made as agreed by the group.

B.. Purpose Statement - ''To adopt an approach to estab.lishing and managing floodplains in
the Rio Verde ADMP'study area". .

c. Phase 1 review - The Part 2 Report: the four Alternatives Formulation recommendations
were reviewed, e.g:, Drainage Guidelines, FEMA Floodplains & Floodways,. Conveyance
Corridors, and Flood & Erosion Hazard Mapping. The project is proceeding in Phase 2 &
3 with these recommendations. Each was discussed, with advantages and disadvantages
noted. Shade structures are about the only structure allowed within a f1oodway. Depth
and velocity criteria are needed for the two-dimensional flow areas. Words can be added
to any FIRM panel, such as a conveyance corridor with no stated flow rate. The county's
Planning and Development Division rules apply in areas outside of the mapped floodplain.

D. Objectives - A list of objectives were discussed and edited. They were weighted on a
scale of one to five, with five being the most important. At a minimum, there must some
path for sediment and runoff to make its way to the Verde River. The future condition
must be considered. The FLO-2D model uses a 1 foot rise from the inside out (rather than
outside in), which may not work for FEMA. The project could submit a 2D floodplain and
f100dway to FEMA, and revise it to an administrative f100dway if FEMA balks.

J:\l0-0203\10-0203 Phase 2_and_3\WORD\Minutes\MeetingNoleS_04142005.doc
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E. Issues and Constraints - A list of 12 Issues and constraints was developed. The issues
and constraints do not bind us to do or not do something. The objectives, issues and
constraints are shown on the enclosed document. The issues and constraints are
numbered numerically and not ranked. The steep longitudinal slopes would be a large
problem if AD Zones were designated.

F. Questions and Answers - 1. Does FeD have the same enforcement rights for
administrative floodways? This type of floodway is only defined for alluvial fans, but
regulations are forthcoming to allow the same enforcement authority. 2. Do substantial
damage rules apply to administrative floodways? Yes. 3. Will houses be allowed on dry
islands? This is not preferred, but there is great development pressure to do so. Public
welfare and safety includes people crossing flooded areas to get to houses, automobiles,
domestic animals on the dry island. 4. Could the homeowner stabilize the dry island?
Yes, but conveyance must be maintained.

G. General discussion - Some District staff want no buildings of any type within floodways.
Through FEMA, any floodway can be modified with channelization. FEMA will place an
administrative floodway on the map without technical review.

H. Hazard Indices - The handout on Hazard Indices was discussed by Amir M. (refer to
enclosed document). The conveyance corridor concept would allow elevated structures
within the floodplain, while a traditional floodway delineation would preclude buildings
(except for shade structures). A conveyance corridor does not address the hazard to
people, only to structures. A 25-year no-build flow path could be identified.

L Flood Danger for Houses - A chart (see enclosed) from USSR was presented, defining
the danger zones for houses based on depth and velocity.

J. Schedule - The next meeting was tentatively scheduled for later in April, which has since
been revised to May 10 from 1 to 5 PM in the McMicken Room. One topic will be a list of
FEMA requirements for delineation, floodplain modifications and flood insurance
associated with each zone. Evaluation ideas for floodplain and f1oodway/conveyance
corridor concepts should be written down prior to the meeting. V'{prding for administrative
f100dways would help Lynn T. ,.

K. Assignments for next meeting -
.:. Everyone will prepare a definition of an administrative f1oodway.
•:. Lynn T. will prepare a rules briefing concerning administrative f1oodways. She will

define what criteria FEMA will accept for floodway criteria, and define the revision
process.

•:. Everyone: Review and update Issues and Constraints list.
.:. Everyone: Identify potential approaches to floodplain management and list the pros .

and cons of each.
•:. Everyone: Write down evaluation ideas for floodplain and f1oodway/conveyance

corridor concepts.
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Floodplain Strategy Meetings Rio Verde ADMP
Meeting Process

NtIt·(i,tlNGiNa:l1~~~~I~i)!~f"M~!tetl('Jn«~M~J;1gEl.Nt7J(QN~1~~~ij¥fl;,!r:!~~':t~~WJ;;;{1;Mtt;lj;'~ill:;~rt\\ii;~~BtiJ;~t\

1 Introductions
2 Review meeting process, ground rules, and schedule
3 Develop group PURPOSE STATEMENT for meetings (Group)
4 Review PART2 - Alternatives Formulation report recommendations
5 Identify OBJECTIVES for measurement of approaches (Group)

Assign we.ighting factors
6 Brainstorm project ISSUES & CONSTRAINTS impacting FP Mgmt (Group)
7 Review key FEMA regulations, procedures, requirements, FH Zones (FCDMC)
8 Use of Administrative vs. FEMA Floodways .
9 Meeting No.2: 1:0Q-3:00PM, Tuesday April 26, 2005

Assignment for Mtg No 2:
A. Review and update Issues & Constraints list
B. Identify potential approaches to FP Mgrilt

List pros and cons of each
C. Prepare &distribute meeting minutes
D.

IMaE:rlNG~Na~~~I~lll~~~iir~!.;~~~1~i;I,nN4T1J?gimFt{:n~1~~lrl Qf:ll'J[$.~Jfl=lrf:ll""K9:~;;i;'(jJ'j I
1 Review Purpose and Objectives .
2 Review and update Issues and Constraints list
3 Identify potential alternative approaches to FP Mgmt

List pros and cons
Initial screening - Does it meet the objectives??

4 Alternative Screening
Assign scores based on objectives / expand with weighting factors
Select top 2 or 3 "most promising" alternatives for further evaluation

J.\ssigninent for Mtg No 3:
A. . Preliminary analysis of impacts from screened alternatives
B. Prepare &distribute meeting minutes
C. Other items resulting from discussion??

I sa ' . .~.. .' ':,\,;j.~Jr:k:'tr::12Nj .'il''lEf!
·,"!(~f'$,.~~I~f.-,.,,_,>,._. ~":~"~_..::.~,.

1 Report results of preliminary analysis
2 Select Preferred Approach

Obvious choice? -> We're done
Otherwise, Re-assign scores based on objectives and analysis results
Or, vote??

3 Review selected alternative
Does it meet the objectives??
Any fata'i flaws??

4 Identify next steps for implementation
A. Prepare & distribute meeting minutes
B.
C.

•

•



Objectives: Issues & Constraints:
FEMA approval/revisions of FLO-2D model results for

5 Identify flood hazards 1 floodplaIns
5 Hazards show up on FEMA maps 2 Shallow, extensive floodplains
3 Enforce realistIc hazard limits 3 How to designate reasonable floodway limits (how & why)

Clarify & expedite District permitting process (for District and
3 customer) 4 Complexity of flow paths

Minimize cumulative adverse impacts of area wide Availability of FLO-2D modeling tools/expertise in engineering
3 development. 5 community
2 Include erosion hazards directly or indirectly 6 Regulation of non-standard floodways

Prevent future adverse Impacts - future vs exist conditions
2 analysis 7 Drainage (P&D) vs floodplain (FCD) regulation authority

Preserve natural and beneficial functions of the floodplain
(e.g., conveyance, watershed storage, sediment & discharge Steep longitudinal slopes (high sediment transport rates,

5 continuity) 8 elevation changes across a structure)
4 Prevent irresponsible development 9 Lot splits (hard to regulate)

Results to be technically defensible with sound methodology
3 and documentation 10 Existing FEMA delineations

11 Stock tanks
Future roads & emergency access (culverts & road grading,

12 potential flow diversions)

6 Consistent review by P&D - enfdrce Development Guidelines

-
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1. We are a team and are collectively responsIble to
fully particIpate and work through the process
and reach a conclusIon. We're In this· togetherl

2. .We certainly won't all get the outcome that we
Individually desire, but hopefully we can all
support the group decIsion.

a.These are challenging Issues with no easy or
perfect answers. We must avoid endless "logIc
loops" and as much as possible stick to a logical
decisIon sequence

Rio Vr ..rea Drainage Master Plan

RIO VERDE ADMP

FLOODPLAIN STRATEGY MTG. 1
APRIL 14, 2005 .

.. ' .~ ... ', .

':~,: SOME THOUGHTS ON
GROUP DYNAMICS

MEETING PROCESS MEETING 1 - PROBLEM
DEFINITION

July 30, 2002

1. Develop group PURPOSE STATEMENT for meellngs'
2. . Review PART 2· A!ternatlves Formulation report

.recommen.datlons
3. Identify OBJECTIVES for measurement of approaches

• AsslgnwelghUnll factors .
4. Brainstorm project ISSUES & CONSTRAINTS Impacting

Floodplain Management
.5. . Review key FEMA regulations, procedures, requirements,

and flood hazard zones .
6. Use of Administrative vs. FEMA Floodways
7. Assignment
B. .Meeting No.2: 1:OO·3:00PM, Tuesday April 26, 2005

lib



Rio Verde "Drainage Master Plan

'MTG 2-ALTERNATIVE
IDENTIFICATION

1. Review Purpose and Object'ives
2. Review and update Issues and Constraints
3. Identify potential alternative approaches to

FP management
• LIst pros and coris

4. Alternative Screening
5. Assignment
6. Schedule Meeting No.3

MTG 3 -ALTERNATIVE
SELECTION

1. Report results of preliminary analysis
2. Select preferred approach
3. Review selected alternative

- Does It meet the obJectives?
- Any fatal flaws? '

4. Identify next steps for
implementation

July 30,2002

•

MEETING
PURPOSE

STATEMENT

REGULATORY
ALTERNATIVES

REVIEW

•



Rio V' .rea Drainage Master Plan

PART 2 - Alternatives
Formulation

Four Management Approaches:

• No·Action .
• Structural Conveyance
• Structural Detention .
• Regulatory

R-1 Drainage
-:iuidelines

,Advantages
a The guidelines would promote good

development practice.
a The cost of implementing the

guidelines would be borne by
development. The only cost to
taxpayers would be the cost of
enforcement.

Potential Regulatory
Alternatives

R-l Drainage
Guidelines

• R·i' Drainage Guidelhies
• R·2 FEMA Floodplains &Floodways
• R·3 Conveyance Corridors,:
• R·4 Flood &Erosion Hazard Mapping

July 30, 2002

Disadvantages
o .Enforcement has been difficult in the past.

Additional inspectors may be required to
ensure that the guidelines are adhered to.

o The gUidelines would need to: be adopted
by the County Board of Supervisors to be
enforceable.



Rio Verde a Drainage Master Plan

R-2 FEMA Floodplains
&Floodways

Advantages
o Other than gaining acceptance of the FLO-2D

modeling, the process for enforcement is
standardized and well established. County
staff, engineers, and residents will be able to
anticipate the development requirements.

o Construction of structures within floodways is
not allowed. This tool,would provide a stronger
protection for critical flow corridors.

R-3 Conveyance
Corridors

'Advantages
CJ Factors other than flow 'depth, such as

erosion or lateral migration potential could
be included in developing the corridors.

Disadvantages
CJ Conveyance corridors are not consistent

with standard FEMA methods. The force of
the floodplain regulation and nationwide
standardization of FEMA floodplains could
result In difficulty in enforcement and public
acceptance.

, R-2 FEMA Floodplains
&~Ioodways

R-4 Flood & Erosion
Hazard Mapping

July 30,2002

Disadvantages
CJ To meet the FEMA criteria for the 1-percent

flooded area, an excessively large portion of the
watershed may need to be designated as
floodplain. which could overstate the actual
hazard and Impose costly requirements on the
resident community with mlnlmal:actual benefit.

CJ Some lots will be unsuitable for residential
structures

o There Is less flexlblllty for District staff to ,
accommodate special situations within
floodways

e i

Advantages
oThe criteria and approach could be

customized to address the specific
hazard conditions within the Rio Verde
area.

oCould allow areas with shallow flooding
to be excluded from the hazard area.



Rio V' . rea Drainage Master Plan

R...4 Flood & Erosion
Hazard Mapping

Disadvantages
CI The methodology may not be applicable outsIde the

Rio Verde area.
CI A non~standard approach would cost more to develop

and to maintain.
Q This type of mapping Is not consistent with standard

FEMA methods. The force of the floodplaIn
regulation and natlonwldestandardlzatlon of FEMA .
floodplains could result In difficulty in enforcement
and public acceptance

Screened Regulatory
.Alternative

• 1-D Area: FEMA floodplains Jfloodways.
• 2-D Area: Administrative f100dways based on a

relationship of depth &velocity';
• No Floodplain Area: Drainage GUidelines.

July 30~ 2002

OBJECTIVES

ISSUES &
CONSTRAINTS



Rio Verde. l. Drainage Master Plan

FEMA
.REQUIREME·NTS &

.FLOOD HAZARD
ZON·ES

ASSIGNMENT FOR
.MEETING 2

Cl Review Issues & Constraints List

Cl. Identify potential approaches to
floodplain management

Cl List pros and cons of each.

ADMINISTRAlIVE
VS. .FEM~

FLOODWAYS

July 30,2002

e e)
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2633 East Indian School Road, Suite 401

Phoenix, Arizona 85016-6763
Tel. (602) 957-1155
Fax (602) 957-2838
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MEETING NOTES
CIVIL ENGINEERING _ Transportation _ Airports _ Drainage/FIQod Control _ Water Resources _ Land Development _ Surveying

Project:
Venue:
Date: .
Time:
Present:

RIO VERDE ADMP
FCDMC Alert Conference Room
March 30, 2005
9:00AM

Felicia Terry, FCDMC
Tom Loomis, FCDMC
Kathryn Gross, FCDMC
Theresa Pinto, FCDMC
Doug Hauth, FCDMC
Ted Lehman, JE Fuller

Brian Fry, Dibble
Carlos Carriaga, Dibble
Frank Brown, Dibble
Dan Frank, Dibble
Diane McCloskey, McCloskey Peltz

The purpose of the meeting was to serve as the phase-2 and phase-3 kick-off meeting. The
following decisions were made:

A. Overview - Felicia gave a brief overview of the project to date. She also pointed out that
we need to further evaluate a structural altemative. This would include a good cost and a •..
schematic exhibit showing the channel alignments, cross-section data, and approximate '
ROW requirements.

B. Planning & Development Coordination - Coordination with Planning and Zoning will be
required to further develop the drainage guidelines with the goal to make them
enforceable. Floodplains would be easier for FCDMC to enforce. Currently, there are 30+
permit reviews per week from the Rio Verde area. Getting the floodplains done is the top
priority. The FCDMC is advertising that they are doing a floodplain study in the Rio Verde
area.

C. Survey - The survey work for the study is underway by CEI and is ·being directed by Frank .
Brown. Frank stated that the control has been set and the culverts are being surveyed. It
is important to get Tom loomis the survey data as soon as possible with the exhibits to
follow at a later date.

D. Hydrology - Carlos will check the date of the model printout to ensure it matches the
digital model. Also, the model should be revised to remove the Black Hills Tank since the
City of Scottsdale intends to breach the tank. Dibble will also include isopluvials in the
TDN.

E. Hydraulics - The new topo has been incorporated into both FlO-2D models by the District
. including a total of 1700 structures (walls and houses). The new models also incorporated
the new aerial photo and updated RTIMP's to reflect new asphalt. The new modeling is
done with the Black Hills tank being ineffective. All tanks will be removed in the future •
runs. The FCDMC is currently using the results of the model to check against building
permit requests. We should keep the wash names as they are for now and plan to meet
with the City of Scottsdale to discuss the floodplain zones that we have currently
delineated.

J:\10-0203\10-0203 Phase 2_and_3\WORD\Minutes\MeetingNotes_03302005.doc



2633 East Indian School Road, Suite 401
Phoenix, Arizona 85016-6763

Tel. (602) 957-1155
Fax (602) 957·2838

;( of :

For the FLO-2D modeling, we will perform two iterations

F. Guidelines - Coordination will be required with MCDOT and the Rio Verde Horseman's
Association (RVHA). The RVHA doesn't want dip crossings but MCDOT requires them for
sight distance purposes. Dibble will set up a meeting with Dick Wallace at MCDOT to
coordinate.

G. Public Meeting - A public meeting will be held at some point in the future. It will be in the
format of an "open-house".

H. Schedule - Brian presented the project schedule. The schedule shows the project being
completed in January. The District will evaluate their scheduled reviews to see if the
schedule can be shortened such that the project is completed before the end of the year.

}:\10-0203\10-0203 Phase2_and_3\WORD\Minutes\MeetingNotes_03302005.doc
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2633 East Indian School Road, Suite 401
Phoenix, Arizona 85016-6763

Tel. (602) 957-1155
Fax (602) 957-2838

MEETING NOTES
•

CIVIL ENGINEERING _ Transportation _ Airports _ Drainage/Flood Control _ Water Resources _ Land Development _ Surveying

Project:
Venue:
Date:
Time:
Present:

RIO VERDE ADMP
FCDMC Engineering Conference Room
August 25, 2003 ..
2:00PM

Felicia Terry, FCDMC
Tom Loomis, FCDMC
John Hathaway, FCDMC
Kathryn Gross, FCDMC

Brian Fry, DIBBLE
Carlos Carriaga, DIBBLE
Frank Brown, DIBBLE
Ted Lehman, JE FULLER

The purpose of the meeting was to discuss the approach and assumptions for modeling the "most
probable future scenario" which would be expected to occur if no changes are made to existing
development practices or regulations. This will be the baseline "do-nothing" alternative and will be
the basis of comparison for any recommende"d plan including development guidelines or structural
measures'. The following items were discussed: .

(1) Excluded areas - Areas that will be assumed to remain in their current natural state and will •
not be altered by future development.

a. Scottsdale McDowell Sonoran Preserve lands.
b. Tonto National Forest lands.
c" McDowell Mountain Regional Park lands.

Felicia indicated that we should. confirm with Scottsdale that the McDowell Sonoran
Preserve lands are still expected to be acquired from the Arizona State Land Department
(ASLD).

(2) Hydrology Parameters - The following hydrology parameters were reviewed to determine
required changes .to model the future. conditions: .

a. Rainfall - no change .
b. Losses - assume future development occurs at 1-acre per lot for the entire developable

area. Dibble to recommend Green-Ampt parameters for "do-nothing" scenario and for
conditions if the proposed development guidelines are followed.

c. S-graph - Adjustment of basin Kn value
d. Channel routing - no change

(3) Sediment Impacts Analysis - Various approaches were discussed to identify and present
the sediment impacts and associated risks resulting from the anticipated future
development. Ted will review and make recommendations for critical sediment variables
that can be used to create GIS coverages showing high risk areas.

~~~ •
a. Develop preliminary future conditions modeling parameters for the "do-nothing" and "with

guidelines" scenarios.

D:\1Q-0203\Word\Meetings\MeetingNotes_25Aug2003.doc
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b. Schedule a future meeting to finalize the modeling parameters prior to proceeding with
the modeling.

(5) Action /tems:

a. Felicia.

i. Provide a JPG file showing the Scottsdale McDowell Sonoran Preserve
boundary.

ii. Set-up a meeting with ASLD to confirm the status of preserve lands.

b. Tom.

i. Provide phase A ArcView FLO-2D results coverages to Ted.

ii. Provide sample FLO-2D data output file to Carlos.

iii. Meet with Carlos to review land feature results on a photo basis.

c. Ted

i. Prepare a memo describing and recommending erosion impacts variables.

ii. . Coordinate With Carlos to develop recommended Green-Ampt parameters for
future conditions. .

d. Carlos

i. Develop Green-Ampt parameters for future conditions with assistance from Ted
and Tom.

ii. Review the Skunk Creek Attachment 3 for assistance in Green-Ampt parameter
assessment.

D:\l0-0203\Word\Meetings\MeetingNotes_25Aug2003.doc
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CIVIL ENGINEERING _ Transportation _ Airports _ Drainage/Flood Control _ Water Resources _ Land Development _ Surveying

MEETING NOTES

The purpose of the meeting was to address the review comments presented by FCDMC on the
hydrologic models developed for the three watersheds: north-north, north-south, and south
watersheds.

Project:

Venue:

Date:

Time:

Present:

RIO VERDE ADMP

Conference Room No.2, Dibble & Associates Office

April 25, 2003

Starting Time: 9:30 AM

Kathryn Gross, FCDMC
Carlos Carriaga, DIBBLE

North-North Watershed:

A response prepared by DIBBLE submitted to FCDMC on April 3, 2003 regarding. the review
comments for the north-north watershed was used in the meeting discussions.

(1) Under Item A(2), plots of the sub-basins noted to have problems were presented during the •
meeting to justify the lengths used for the flow-paths and Lca's.

(2) For Items A(3) & A(4), the resolution of the soil parameters is dependent on the missing
soils map that will be provided by FCDMC.

(3) For Item A(5), it is agreed to use soil code 61 instead of 121 after verifying the soils map.

(4) For Item A(6), a re-evaluation of the rock outcrop percentages associated with soil unit 63 .
should be done through visual examination of the aerial photographs. See attached
"SUPPLEMENTARY DATA" sheet [Item A.1] for the re-evaluated rock outcrop percentages..

(5) Fqr Item A(7), it is agreed that the land use namingconventi.on and the parameter data
employed by Primatech will be used. No "Desert - Burned Area", however, will be modeled.

(6) For Item A(8), "Water" was replaced by "Desert" land use.

(7) For item A(9), DIBBLE will provide plots of new routing reach sections and the section data
to FCDMC. See attached "SUPPLEMENTARY DATA" sheet [Item A.2] for the section
information defining the routing sections. See FIGURES A.1, A.2 and A.3 for the location
plots of the routing sections.

(8) For Items A.(10) and A(11), the data used by Primatech will be adopted.

(9) For Items B(1), the "DUMMYJJ issue on the HEC-1 Schematic is resolved by "zeroing out" the
discharges.

(10) For Item B(2), Sub-basin B1W5 was regrouped within the W5 hydrographs.

(11) For Item B(3), it is recommended that the same rainfall data used by Primatech is used for.
the existing condition being developed for the north-north watershed. In theory, the total
drainage area has not changed; however, the entire watershed is being modeled into two

D:\10-0203\Word\Meetings\MeetingNotes_25Apr2003.doc
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2633 East Indian School Road, Suite 401
Phoenix, Arizona 85016-6763

Tel. (602) 957-1155
Fax (602) 957-2838

JIVIL ENGINEERING _ Transportation _ Airports _ Drainage/Flood Control _ Water Resources _ Land Development _ Surveying

MEETING NOTES

Project:

Venue:

Date:

Time:

-Present:

RIO VERDE ADMP

White Tanks Conference Rooml FCDMC

March 261 2003

8:00AM

Felicia Terryl FCDMC
Kathryn GrossI FCDMC
Tom Loomis, FCDMC
Tim Philips, FCDMG
Sally Stewart, FCDMC

Melissa Lempke, FCDMC
Brian Fry, DIBBLE
Frank Brown, DIBBLE
Rebecca Timmer, DIBBLE
Carlos Carriaga, DIBBLE

The purpose of the meeting was to update the District on the progress of work regarding the Rio
Verde ADMP Project. As a guide, DIBBLE prepared an Agenda Sheet that lists all the items to be
covered. The following items below were the important items covered in the discussion:

(1) The Project Report will be published in PDF format and will be Internet-deployed (or Web
Based). Brian showed the outline of the Report that lists the important components of the
project report. Brian will format the report in 8.5" x11" landscape orientation.

(2) The status of the Interim Development Guidelines (IDG) developed under Alternative
Formulation has been discussed. The IDG is being prepared for mailing to the residents
after securing approval and clearance from the County.'s Attorney for release and
dissemination.

(3) The allocated Field· Survey budget has not been used to date. Utilization of this budget will
be made later for field verification and survey of the project site.

(4) For the hydrologic analysis, the review comments of the existing condition models provided
by the District through Kathryn Gross were being addressed by DIBBLE. Kathryn will
provide -DIBBLE the digital soil map of the missing section of the north-north watershed.
There is a need to meet, discuss, and resolve important issues. regarding land use, soils,
and precipitation data. Developed condition (or the probable future condition) models will be
made once the eXisting condition models are finalized and accepted by the District.

'"(5) For the hydraulic analysis, Zone "A" map will be delineated from the results of the HEG-RAS
modeling involving a number of large washes that have been identified. The HEG-RAS
modeling work cannot be fully completed until the hydrologic analysis task is complete and
accepted by the District.

(6) The District requested DIBBLE to submit the HEC-RAS geometric cross-section data (in
digital file) for review purposes.

(7) On the missing topographic data in the south watershed, the GIS Department of the District
is currently checking and verifying the accuracy and reliability of the developed topographic
map with the survey data. The District said that the map should be available to DIBBLE in
about 2 weeks.

D:\10-0203\Word\Meetings\Meeti':lgNotes_26Mar2003.doc
Page 1 of2
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(2) Topographic map for the south watershed as mentioned in Items (22) and (32) above.

(3) Split flow example as mentioned in Item (34) to be used as a gUide in the development of
discharge rating data for the split flow...

0:\1 0-0203\Word\Meetings\MeetingNotes_25Apr2003.doc
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2633 East Indian School Road, Suite 401
Phoenix, Arizona 85016-6763

Tel. (602) 957·1155
Fax (602) 957-2838

(22) For Item (2), the resolution will be from the new topographic map to be provided by FCDMC.

(23) Item (3) was resolved by extending the flow path.

(24) For Items (5) and (6), re-evaluation of the rock outcrop percentages associated with soil
units 63 and 72 should be done by visual examination of the aerial photographs. See
attached "SUPPLEMENTARY DATA" sheet [Items C.1 and C.2] for the re-evaluated rock
outcrop percentages for soil units 63 and 72 from visual inspection of the .aerial
photographs.

(25) For Items (7), it was accepted to use soil unit 6 to replace soil unit "W".

(26) For Items (8) and (9), the recommended land use classifications were accepted. However,
recommended parameter values need to be further validated against those parameters
used by MKE.

(27) For Item (10), the delineations performed within, the sub-basins for developed properties
need to be revisited to include only the areas around those properties.

(28) The "Water" feature in Item (11) should be replaced by "Desert".

(29) The response for Item (12) was accepted.

(30) For Items (14) and (15), the response prOVided was accepted.

(31) For Items (16) to (23), DIBBLE will provide plots of new routing reach sections and the
section data to FCDMC. See attached "SUPPLEMENTARY DATA" sheet [Item C.3] for the
section information defining the routing sections. See FIGURES C.1, C.2, C.3, and C.4 for
the location plots of the routing sections.

(32) Items (24), (25), (26), and (27) were accepted..

(33) For Item (28), DIBBLE will provide the plot of new routing reach section and the section data
to FCDMC. See attached "SUPPLEMENTARY DATA" sheet [Item C.3] for the section
information defining the routing section. See FIGURES C.3for the location plot of the
routing section RTE4A2.. .,..

(34) For Item (29), FCDMC did not accept the approach used to develop the split flow data.
FCDMC will provide an example to DIBBLE to develop the discharge rating data for the split
flow.

(35) For Item (31), it was discus~ed that a separate model for the south watershed is very likely
considering the following justifications: (a) floodplains have already been delineated and
accepted by FEMA using the flows generated from the hydrologic model; (b) some of the
analytici:lI approaches used are unique to the south watershed (for example, the areal
reduction approach using JD card); and (c) the 6-hour storm event predominantly controls
the hydrology of the watershed in contrast to 24-hour storm events for the north-north and
north-south watersheds.

Action Items for FCDMC:

(1) Missing digital soils map for the north-north watershed as mentioned in Item (2) above.

D:\10-0203\Word\Meetings\MeetingNotes_25Apr2003.doc
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separate sub-areas: the upstream watershed areas by one-dimensional HEC-1 program,
and the downstream watershed areas by the two-dimensional FLO-2D model.

North-South Watershed:

A response prepared by DIBBLE submitted to. FCDMC on April 3, 2003 regarding the review
comments for the north-south watershed was used in the meeting discussions.

(12)

(13)

(14)

(15)

(16)

(17)

(18)

(19)

(20)

(21)

For Items (2) and (3), the answers provided were accepted.

For Items (4) and (5), a re-evaluation-of the rock outcrop percentages associated with soil
units 63 and 72 should be done by visual examination of the aerial photographs. See
attached "SUPPLEMENTARY DATA" sheet [Items B.1 and 8.2] for the re-evaluated rock
outcrop percentages from visual inspection of the aerial photographs.

For Items (7) and (8), recommendations to adopt land use classifications used in DEA's
model were acceptable. This indicates that the data to be used -for the model will be
identical to the ones used by DEA. .

For Item (8), re-visitation of delineation made on the new existing residential properties on
the 2002 aerial photographs will be provided.

Items (11) to (19) were acceptable.

For Items (20) to (22), DIBBLE will provide plots of new routing reach sections and the
section data to FCDMC. See attached "SUPPLEMENTARY DATA" sheet [Item B.3] for the
section information defining the routing sections. See FIGURES B.1 and B.2 for the location

: plots of the routing sections. -

Items (23) to (28) were accepted.

For Items (29) to (30), DIBBLE will provide plots of new routing reach sections and the
section data to FCDMC. See attached "SUPPLEMENTARY DATA" sheet [Item B.3] forthe
section information defining the routing section. See FIGURES 8.;3 and BA for the location
plots of the routing sections.

Items (31) to (34) were accepted.

For Item (35), it is recommended that the same rainfall data used by DEA is used for the
existing condition being developed for the north-south watershed. In theory, the total
drainage area has not changed; however, the entire watershed is being modeled into two
separate approaches. The upstream watershed areas are modeled by one-dimensional
approach using HEC-1, while the downstream watershed areas are modeled _by the two
dimensional FLO-2D model.

•

South Watershed:

The response prepared by DIBBLE regarding the review comments for the south watershed was .\
used in the meeting discussions.
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(8) Regarding the FLO-2D modeling, the grid size to use is 25 feet (per recommendation of
Tom Loomis with input from Dr. O'Brien). With this grid size, the Phase A modeling area will
comprise of about 300,000 grid elements, which may take approximately 5 days to execute.
Three separate 2D models are anticipated for the Phase I Study Area. The scheduled time
frame for the completion of Phase I of the project is May 2003.

(9) No items were discussed on the Geomorphic Analysis.

(10) For the development of the Hazard Criteria, it was reiterated that this could only be done
after all modeling analyses are complete.

(11) The next Public Meeting is scheduled during the month of May. The suggested items to be
covered during the meeting are the Interim Development Guidelines and a visual
presentation of FLO-2D modeling analysis results that show impacts. of the development
guidelines not being followed or implemented. Two weeks before the scheduled Public
Meeting, the Interim Development Guidelines should be mailed to the residents.

(12) The existing ADM? Work Group comprising of interested individuals and residents in the Rio
Verde area will be tapped as facilitators for the Public Meeting. Each member of the Work
Group will be encouraged to play key responsibilities for the successful conduct of the
Public Meeting. Felicia Terry will coordinate with the ADMP Work Group how this goal will
be accomplished.

Action Items for FCDMC:

a. Identification and determination of sub-basins that need re-delineation by Kathryn Gross.

b. Soils map of the missing region in the north-north watershed.

c. Topographic mapping data for the missing section in the south watershed.

d. Mailing of the Interim Development Guidelines to residents;

e. Preparation of the ADMP Work Group to serve as facilitators fo~}he May Public Meeting.

Action Items for DIBBLE:

f. Submit to FCDMC the HEC-RAS geometric cross-section data.

g. Respond to the review comments for the three hydrologic models.

h. Meet with FCDMC to .discuss and resolve data issues involving land use, soils, and
precipitation.
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Project:
Venue:
Date:
Time:
Present:

RIO VERDE ADMP
DIBBLE Conference Room
,S~ptember25, 2002
1:30PM
Felicia Terry, FCDMC
Kathryn Gross, FCDMC
Frank Brown, DIBBLE
Brian Fry, DIBBLE

The purpose for the meeting was to discuss the District's review comments on the refined
subbasin boundaries and the proposed one-dimensional floodplain delineation reaches. The
following items were discussed: .

(1) Six sheets of subbasin plots at 1 inch =800 feet scale were prepared by the District, which
shows the, 2D model area, the subbasin boundaries and the 1D wash lengths on an aerial
photograph base with contours. Dibble asks that this information be sent bye-mail to
Carlos.

(2) A review memorandum dated 13 September 2002 from Kathryn Gross to Felicia Terry was
presented and discussed. Valuable hydrology hours should not be spent on minor revisions
to the subbasin boundaries.

•
(3)

(4)

(5)

(6)

Tom Loomis with the District recommends some revisions to the 2D model boundary, which
Dibble will take into consideration. . .

The District will send to Dibble the electronic file of the recent 2002 aerial photograph of the
study area. The 1998 aerial contact prints are available upon special request from Kathryn.

The District will request the Rio Verde North Extension contractor supply the surveyed
culvert locations prior to GIS submittal to the District. This may not be needed now, due to
discussion on delaying the culvert survey until later in the ADMP project, after it becomes
apparent that a particular culvert requires survey.

The County will supply Record Drawings for recently paved roads within the ADMP.

(7) The 1D wash locations need revision to add a parallel channel downstream of Black Hill •
Tank, and to match the revised 2D boundary locations. The Scope of Work notes 15 miles
to be modeled with RAS and an additional 7 miles (total of 22 miles) to be analyzed with
normal depth calculations. Dip crossings without known flow depths should be analyzed as
a substitute for the normal depth floodplain areas, if the full 22 miles do not require
floodplain delineation. '
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(9) The next meeting date for the ADMP Work Group will be decided soon. The Interim
Development Guidelines will be prepared without the benefit of the 1D and 2D models, since
the study is about 4 months behind schedule due to mapping delays.

(10) The drainage report for the Scottsdale National Subdivision will be given to Dibble. The
recently delineated floodplains should be used, with no new delineations.

(11) A revised quarterly payment projection should be submitted next week to the District,
without the benefit of a revised schedule.

(12) The rainstorm on 10 September was discussed and the Dibble notebook containing the
Fountain Hills Times newspaper clippings was viewed. A school bus got stuck on 144th

Street at Lone Mountain due to sediment in the roadway from previous storms.

Action Items for FCDMC to give to DIBBLE:

a. The 2002 aerial photograph file.

b. The Rio Verde North Extension surveyed culvert locations

c. Record Drawings for recently paved roads.

d. The drainage report for the Scottsdale National Subdivision.

Action Items for DIBBLE:

e. Submit the meeting notes for the 3 September 2002 meeting.

f. Submit the revised quarterly payment projection next week.

g. Schedule the next Work GroupMeeting.·
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Project:
Venue:

. Date:
Time:
Present:

RIO VERDE ADMP
FCDMc Conference Room
September 3, 2002
10:00 AM
Felicia Terry, FCDMC
Tom Loomis, FCDMC
Tim Phillips, FCDMC
Kathryn Gross, FCDMC

Cathy Regester, FCDMC
Frank Brown, DIBBLE
Carlos Carriaga, DIBBLE
Brian Fry, DIBBLE

The purpose for the meeting was to present the refined subbasin boundaries and the proposed
one-dimensional floodplain delineation reaches. The following items were discussed:

(3) The 1D and 2D delineation map prepared by the geomorphology subconsultant was revised
to follow hydrologic concentration points. Dibble considered setting the upstream 2D limit at
144th Street, where culverts are designed for 0 100 without overtopping the roadway, and this
is unworkable from a hydrologic viewpoint. The 2D model area was extended downstream
to the Verde River, except at the developed portions of Tonto Verde and Rio Verde, where
the 2D model ends at the west edge of development.

(4) The proposed one-dimensional floodplain model reach lengths were presented• .there are 9
(8 stated at. the meeting) separate washes that meet the criteria of at least 500 cfs· 0 100 and
at least one mile in stream length before entering the 2D model area.

(5) FCDMC will direct DIBBLE on whether or not to delineate floodplains within the National
Forest, State Trust Land, Scottsdale Preservation Land or the McDowell Mountain Park.
These areas may be conducive to normal depth computations, as stated in the Scope of
Work.

(6) Nine sheets of subbasin plots at approximately 1 inch =500 feet scale were submitted. The
District requested that the same information plus the proposed 1-Dimesional model lengths
be sent bye-mail to Felicia and Tom, or posted to the District's FTP site with an explanatory
e-mail.

(7) Action Items:

a. Dibble to submit the 10 reach lengths and subbasins electronically to the District.

b. Schedule a joint DIBBLE-FCDMC site visit for a field review of the 10-2D interface.

c. FCOMC should complete their review within two weeks.
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Rio Verde Area Drainage Master Plan
Public Involvement Meeting
Minutes
August 6th

, 2002

6:00 pm - 8:00 pm
Presentation: 6:30 pm - 7:30 pm

, ofl

Location: Tonto Verde COU!'ltry Club
18401 EI Circulo Drive
Rio Verde, Arizona 85263

FCDMC/County Team Attendees:
Felicia Terry, P.E. - Project Manager
Tim Phillips, P.E. - Regional Project Manager - East Valley
Angeline Fowler - Public Information Officer
Melissa Lempke - Public Information Coordinator
Tim Murphy
Kathryn Gross
Mark Mayer

DIBBLETeam Attendees:
Brian Fry, P.E. - Consultant Project Manager.
Rich Perry, P.E. - Consultant Project Principal
Debra Thompson - Consultant Public Involvement Manager
Rebecca Timmer - Consultant Public Involvement
Frank Brown, P.E. - Consultant, Floodplain Hydraulics Manager

Public Members: 116 people attended

Presentation Boards from DIBBLE Included: .

l. Welcome

2. Survey Results

3. Study Area/with Map

4. Project Schedule

5. Project Overview Board

County provided several Boards, including project specific and Flood Control 101 boards.

Miscellaneous:

• Public began arriving at 5:40 pm.
• Presentation 6:30 pm - 7:30 pm
• Questions & Answers

Questions and answers as documented by Angeline and Debra are included as
attachments herein. Questions are in bold, answers are not.

• Closed meeting 8:00 pm



Rio Verde Area Drainage Master Plan
Survey Results

312 people in the Rio Verde Area Drainage Master Plan study area returned their
surveys to the Flood Control District.

The results· and comments broke down as 'follows:

1. How.long have you lived at your current house in the study area? .



Natural
Channelized
Combination
Don't know
No response

Flooding

172
18
15
30
77

Comments

55%
6%
4%
10%
25%

1 of l(

• We back up to a large, developed wash separating the Rio Verde from Tonto
Verde. We have no flooding in the immediate or adjacent streets. In the past,
we hav~ had over-flowing washes crossing both Rio Verde Drive and
McDowell Mountain Road preventing access in and out of Rio Verde a few
hours to a couple of days

• There has been no rain since we moved in. (8/28/01): Our lot on 152 Peakview
was not buildable due to floods, sowe moved to 146 Dale Lane. Dynamite has
two areas that flood during heavy rams - by Dynamite 125.

• No flooding, because I live in the well planned Rio Verde Country Club area.
You need new flood maps, with all the new development to the west, it has
changed the flow ofthe water.

• My concern is the building to the west ofme, which is uphill from my home. .
With the re-channeling of washes, non-compliant builders, and new road. .

construction, who knows where water will end up. For ex:ample, when the
county grades the roads they do not go back and open up the washes that
crossed the road, so what ends up happening is they turn the roads into rivers
and dam up the washes normal flow.

.;."

• I have been isolated by flood water when McDowell Road washes could not
be crossed.

• Since there has been no significant problems with flooding/drainage problems
in this sparsely populated area, if County gives approval for what many ofus
deem subdivision type development out in the area which in tum creates a
flooding/drainage problem because ofbending to the wishes of
developers/builders, then I guess some· ofthe homeowners will be seeking
some answers as to why this was allowed and approved.

• Civil Engineer specified culverts to small to handle flow. Depending on
conditions, washes can carry more water than would appear.



• We've seen typical runoff after storms. I have 5 acres, the rear ofmy property
is a sand wash, which floods during heavy rain

• We live at the bottom ofthe hill and are very concerned as more and more
people above us come in and strip their land and divert their washes. We have
lived here during heavy rain and seen water in our wash and the "main" one
North of us. It flowed well and drained right off. 168th St has many small
washes and as people have planned and graded they are all screwed up and
will be a mess when it ever does rain.

• I own an undeveloped 5 acre parcei and was told by the broker that flooding is
not a problem in this area as long as washes are undisturbed.

• No water problems, even with an intense downpour. Washes are handling this
water just fine.

• 160th Street and Lone Mountain - Rushing waters proving to be difficult to
cross. Very dangerous when heavy rains occur.

• Road flooding occurs after graders block the washes

• Washes flooded roads between Rio Verde and Fountain Hills- just short term
flooding

• Raising 144tll Street above the natural grade and cutting such a huge path
through the area was one of the worst things that has happened to this area. It

th -
should have been paved the same as 136 Street. _

• I would hope that the current and future residents-can enjoy Rio Verde
without fear of flood or reclassification which financially damages the
homeowner. Yotirflood approach makes sense. Correctionsne~d to be made
if required. Communication is needed. -

• Our land has a gentle ~lope with one major wash and water drainage is not a
problem.

• I've had to wait about 10 minutes several times for the washes to subside to
get my Corvette through, never for my pickup

• Weare very concerned that the various subdivisions coming into the area will
conform and not disturb the desert. Their flood control (culverts, etc) should
be closely monitored. Wise decisions are a must to keep Rio Verde from
developing into high density, poorly planned flood controls.

• No problems, however, we are kind of in a drought period. I have seen
dramatic wash-outs in years prior. There has not been a heavy rain since some

3c-f i6
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development has taken place. However, the area is worthy ofyour study. I
feel, any development should be per the "lay of the land." Redirecting washes
and raising. building pads should be approached with caution. I am sensitive
to this area and feel that the District's approach should be such as to maintain
some kind ofnatural approach to grading and drainage issues.

• What's the big deal? Even the heaviest monsoon seems to be handled by our
washes.

• Rain runoff from adjacent lot has flooded the back ofmy property and caused
damage to the pool and significant clean up problems. Has happened three
times.

• There is no problem now, please don't make one. No one has ever been
flooded. I have been on this property for over 25 years.

o The large dip on Avenida DeI Ray has been flooded but not since I've lived
here.

• Late December, Dixetta Street caved in causing water to run rapidly in one .
wash. Large horse facilities have stripped their land, northing to stop the flow
ofwater. We have numerous horse facilities in one area. All ofwhich have,
most likely, filed agriculture exempt, which allows them to do almost
anything to their properties without permits or consulting flood control. The
first thing they do is strip their land. They don't worry about the people
downstream from them and they don't worry about.the outcome of what might
happen when we get rain. We've lived here for years and seen what can
happen.

•

•

•

Occasionally the roads flood when we have heavy rains. They need to be
paved with culverts to avoid flooding

The comer ofMcDonald Drive and Hayden used to flood before Indian Bend
Wash was created.

our friend on· the comer ofDixileta and 152nd Street had water in the house
until they built an earthen barrier around the house

• There are some areas ofstreet/wash crossings that need to be studied: 152nd

Street about 300' north ofRio Verde Driye

• There have been no flood problems that I have been aware of. The washes
only run a few inches deep even during major monsoon rainfall. The current
flood study has put a lot of good property in the floodplain - this is nonsense.



• The only heavy water flow problem with rain occurs around development
paved parking lots and ifhousing becomes too dense. Sandy bottom washes
fill the roads in some places during heavy rains, but warning signs are posted.

• Minor washout ofdirt and sand which covered the patio but did not enter the·
house. Developer seems to'have corrected problem with recontouring.

• Big wash on Avenida Del Ray floods once a year. This is a modified wash.

• Rio Verde Road and Forest have had temporary flooding during heavy rains.
Water should flow under roads, not over.

• Running water over the roads during rain.

• We live in a desert, it never rains

• I have been told by friends and neighbors that local river beds can become
treacherous at times.

. .

• When it rains, the water runs in the natural washes just like it has for hundreds
ofyears. Problems are caused by allowing subdivisions to change the natural
flow .

• Once in 11 years the wash south ofus was flooded over the road to 5-6 feet
deep. We were not home when this occurred.

• ' There is occasional water over the road in the wash area between Fountain
Hills and Rio Verde. No problem with the flooding on Rio Verde Drive

• What was allowed to be don on 144th Street was a crime. All the character of
the road is gone and in it's place is the Bonneville Salt Flats. Ifwe do get
subitantial rain, I'm not sure what would happen to all the property east of
144th Street. Developers should not have free rain in this area.' . .

• Two times duririg summer the wash between Arroyo Way and Horseshoe
Bend on Avenida Del Ray gushed with water coming from McDowell
Mountain Park. I could not drive though it to get to my home. There is now a
small bridge leading to Tonto Verde from the north end of Avenida Del Ray.
It is supposedly there for golf cart lise. I was told that in time ofemergency I
could drive over it. I would hesitate to try it though. All residents north of the
first Horeshoe Bend turnoff could be affected by flooding of the above
mentioned wash on Avenida Del Ray.

• Our primary concern is improper damage to existing washes because washes
are being moved and/or filled. Another concern is the large subdivisions that
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•

are disturbing the natural flow of washes and removing important vegetation
that would help prevent flooding.

With the Army Corps of Engineers involved in aU the planning, etc. of Rio
and Tonto Verde - do they not know what they are doing? Isn't all building
sites in this area pre-approved by someone from the County? If so, this should
prevent future problems from ever existing.

152nd Street will run after ~ good rain but I've never been home bound due to
the washes running out ofcontrol.

Natural v Channelized Washes & Rivers

• Combination based on cost and what is practical for best land usage

• Obviously some channeling has already occurred in housing developments,
but where possible, we prefer the natural landscape . .

o Natural, but need to be cleaned and have banks refurbished

• I want to be able to utilize my property and build on the property that I
purchased before flood maps/restrictions were altered. I like the water
channelized in to existing washes, that way we know where the water will be.
If you leave it to merely "sheet flood" the water can go anywhere.

• Natural in most areas, channelized in large washes

• What are the advantages and disadvantages of natural vs. channelized washes
and rivers?

• I imagine that closerto the river, people might need some formal channeling·

• The river should be kept natural. Washes, however, may have to be
channelized to make horne construction possible at some locations.

• Natural is always better for the scenic environment. On 144th Street under the
road, obviously concrete piping was required. I think a combination to protect
homes and home values.

• Washes can be channelized to accommodate land owners, but must be done
right



• The developer ofRio Verde and Tonto Verde seems to have done a wonderful
job of keeping the washes natural and supporting possible wash out areas. Our
concern is what is happening west ofus (where water comes from) and to not
let it change the natural flow and absorption (causing unnatural runoff)

• Stay natural for the river, channel some washes

• "With the other development and the North-South roadways, water flow cart be
channelized for most effective drainage

• Natural and stop letting horse ranches scalp and "strip (10-20 acres) to bare dirt

• Please allow the area to remain as-is - natural washes and natural desert are
beautiful and should stay that way.

• .Keep it natural- the intentional channeling of washes can have serious
implications further "downstream"

• Protecting people and property should be a priority

• The natural beauty of this area is what I found so attractive. Let mother nature
do her thing. To attempt to "harness" the water in washes will be an
ecological disaster.

• I feel that the washes look better natural but if it would help a flooding
problem and retain property values I would support channels

• Channelize. The area has a lot ofwildcat subdivisions and needs a drainage
master plan. .

• We should make every effort to leave the desert in its natural state. Some fonn
of happy medium can be reached by homeowners and naturalists.

• Why build houses rIght on a wash anyway? Just build elsewhere and leave at
least some of the desert natural and untouched by"Man;s greedy little hands.

• I feel that flood control would be improved ifman gave "mother nature" a
little help by channelizing small and large washes. Surface erosion can and
should be controlled by man.

• Washes as they cross roads should be channelized or culverts should be
allowed

• Stay natural. It seems that the changes out here so far have not improved
anything.

rof {l

•

•



• Prefer to stay natural but its more important to improve flood control

• Flooding is not a problem until a walled community destroys the natural flow

• Whatever is best for the majority of the homeowners in the area

• Stay natural for the most part but to avoid severe problems the main drainages
should- be controlled by channels. The river should remain natural.

• Keep everything natural. Don't touch a thing. Limit homes to no smaller than
2.S-acre lots. No subdivisions. Make people upstream responsible for changes
to the natural water flow.

• Natural- no channel can improve on mother nature - no plants or trees to
prevent erosion, no water being absorbed to replenish water tables. More
restrictions need to be placed on development in the area. More large lot
subdivisions, no more golf courses. Limit the number ofwells drilled.

• With all the development in the surrounding areas unless it is absolutely
necessary to change the wash areas for drainage reasons they should be left as
natural as possible so as to protect the integrity of the desert and the wildlife
habitat

Miscellaneons

• Will this study stop us from developing on this land in two years? Will this
study preclude us from doing engineering studies/obtaining building permits?

• I believe it is important to keep trash out ofthe rivers. There is a great deal of
trash accumulating in the natural forest near the river. Coordinating clean up
will continue to keep water clean and flowing; perhaps regular clean ups and
signs and occ!lsional volunteer groups to help curtail trash in 'and around the
river

• I hate to see too much development. I'm worried about enough water for
everyone. Also worried about septic tank runoff.

• Natural, unless this would cause serious flooding ofhomes on roadways. We
believe that this study is an excellent idea. Hopefully it will provide solutions
to any current problems, provide guidance for future land developments to
avoid flooding developing as new projects are planned, engineered, and
implemented.

• The developers should be stopped from building houses to close together and
disturbing natural washes.



e. We have concerns that our'properties will be deemed worthless and thatwe
will not be to sell our properties ifyou determine the property "floodway"
when we all have gotten permits to build and have put everything we own
into our homes.

e We believe that the issue has been addressed by Tonto Verde- washes have
been channelized and the information has been given to the Flood Control
District for map revision. However, the revised LaMA's have not been issued
-making it extremely difficult for us -creating an unnecessary cost for flood
insurance.

• I first bought property in this drainage area in 1972 and have never seen a
problem until the county started given permits to people who block and build
in washes. I can show you a lot ofblocked washes. One that is 50-60 feet
across was filled in with dirt and reduced to three 24 inch culverts. Another
has a block wall to divert the water at a 90 degree turn. We now have standing
water in the road way because the county permitted this fence and diversion
wall.

e Rio Verde (town) and Tonto Verde have excellent drainage using natural
washes which was a key part ofthe original planning. In seven years I have
witnessed only minor problems in the community under the·most severe
storms

eWe feel the development out here in this area has no concern for the flood and
drainage impact. There is much distruction of the desert vegetation and
grading over and through the washes. There are master planned developments
that need to be scrutinized thoroughly. .' .

• .The coUnty needs to do a better job of grading and.maintaining 160-164-168
Streets: There is a.wash board effect on all J;"oa<;{s: Need grading'and drainage
ditches constructed.

• Floo,d insurance is the biggest rip-off I've ever heard of. We liv.e in the desert,
hasn't rained for over a year and I pay $700 a year in flood insurance.

• On 144th
, just north of Windstone Trail, a facility houses cattle in a low

drainage area and doesn't take care of clean up: When it rains the debris will
be washed down the wash to some other residence.

e

• Subdivisions should not be allowed to dig wells four times deeper than their
neighbors to supply their subdivision. Also they are allowed to supply other

9 ot (i

•

•



subdivisions in the area, thereby pulling the water level below their neighbors
forcing them to let water brokers prey on them for water.



Flood Control District of Maricopa County
Rio Verde Work Group

Meeting Minutes

Meeting Date:Tuesday, July 30, 2002

Location:

Project:

Subject:

La Mirada Desert Community Center

Rio Verde Area Drainage Master Plan

Work Group

RECEIVED

AUG 29 2002

DIBBLE &ASSoc.

•

Attendees: Bob Thomas
Richard Hollabaugh
John Shy
Bren Riesinger
Alan Burgess
Shirl Anderson
LutherTroen
Fred Fleet
Gary Lane
Dorothy Sacks

Felicia Terry, District
Brian Fry, Dibble
Tim Phillips, District
Ted Lehman, JE Fuller
Angeline Fowler, District
Debra Thompson, Dibble
Melissa Lempke, District·

• Angeline Fowler opened the meeting at 5: 10 p.m:
Welcome & Introductions,
Review of Work Groups role on the project,
Review of evenings agenda,
Distribution of Work Group Handbooks

• FeliCia Terry, District Project Manager,· r:nakes a Powerpoint presentation
Overview of District's Mission and Purpose
Discusses: What is an ADMP?
OverView of Rio Verde ADMP
Project history of Rio Verde Area
Project schedule

• Felicia introduces Bri.an Fry, Consultant Project Manager who continues with the
Powerpoint Presentation

Rainfall! Runoff Description
Floodplains and Floodways Definition
Overview of the Computer Modeling to be used in the study

• Brian introduces Ted Lehman who continues with the Powerpoint Presentation •



Fluvial Geomorphology and soil characteristics in the Rio Verde area.

CD Ted re-introduces Brian who continues with the Powerpoint Presentation
Management Tools: ways that can help mcinagerflooding on the watershed
Structural Alternatives
Floodplain management
Development guidelines

• Brian re-introduces Felicia who opens up the meeting to questions and di~cussion

• Bob Thomas:
What is the District going to do now - not in 2 years. 2 years is too long. Also,
what are you going to do about the clearing of vegetation. Land is being cleared
now - it shouldn't be allowed.

• Bren Riesinger
Why aren't regulations being enforced? It seems as though there is no
enforcement and no penalties. People do the damage without a permit. Then
they say "sorry" but nothing happens. There ore no consequences. We need to
tighten regulations and enforcement.

• Fred Fleet
Stop lot splits. These are causing the problems because they avoid the plan
review process. We need the same regulations and. rules as for subdivisions.
With the subdivision process, the District holds the engineer's feet to the fire. If
you do it right the first time, it works right.

• Gary Lane
If people are upset about what is happening in the community, there is a process
to make changes. The public does have power..

• "Fred Fleet
Subdivisions have to.detain or retain water. Scottsdale has environmentally.
sensitive open space areas. There are methods that Scottsdale and Phoenix
have that the CountY doesn't have. . .

• Gary Lane
In Scottsdale, you have to preserve 30-35 percent of your land. It's difficult to
tell l-acre lot owners to retain so much water.

• Richard Hollabaugh
Who pays for the District?

• Tim Phillips

2. 0'( Lt



A secondary property tax funds the Flood Control District. The District prioritizes
areas and watersheds for study and planning. Rio Verde is the first foothills
area in the County being studied.

• Richard Hollabaugh
Does all the water end up in the Verde River? Why? Can't we build a'facility
big enough to store it? What about the possibility of underground reclamation?

• Tim Phillips
Ideally, we want to leave everything as is- in the natural process. It is important
for us to minimize flood control expenditures. The District is responsible for
flood control in the whole county. It is our directive to keep people and
property out and away from flooding.

• Bob Thomas
We should be looking at controlled growth not the Wild West.

• Richard Hollabaugh
We need to stop the damage now and hold the current situation at status quo.

• Tim Phillips
We need to balance "controlling for the future" v "damage control now." We
are planning on developing Interim 'Development Guidelines by the end of the
Data Collection Phase. We will have the first cut of the guidelines to the Work
Group in 90 days, by the next meeting and next time we'll bring the County
Regulatory and Enforcement staff to the meeting.

•
• Richard Hollabaugh

We need to look at immediate mitigation measures - ways to slow the water
down, acquifer replenishment, etc.

• Tim Phillips
Our challenge is where is the best place to slow it down.and. how much of our
funding should be spent on small, interim fixes versus the end solution.

• Felicia Terry
Talked about the August 6 public meeting at Tonto Verde Country Club
Asked the Work Group to report to various resident groups and their neighbors
Asked the Group tq bring feedback and questions to the next Work Group
meeting

•



Rio Verde Work Group
Contact List

Shirl Anderson and Dorothy Sacks
29202 N 168111 St, Rio Verde, AZ 85263

480-471-3640

Alan Burgess
7901 E. McDowell Road, Scottsdale, AZ 85257

602-393-8474

Fred Fleet
4250 ECamelback Road, Suite 41 OK, Phoenix, AZ 85018

602-264-3335

Richard Hollabaugh
15316 E. Dixileta Drive, Scottsdale, AZ 85262

480-471-2355

Matt Holm
411 N. Central, 3rd Floor, Phoenix AZ 85004

(602) 506-7162

Gary Lane
7720 E. Redfield Road, Scottsdale, AZ 85260

480-991-2288

Bren Riesinger
P.O.Box 26614, Scottsdale, AZ 85255

480-471-1123

John Shy
31113 N 15200 St, Scottsdale, AZ 85262·

480-471-7667

Bob Thomas
31101 N 152nd St, Scottsdale, AZ 85262

480-471-7554

luther and Susan Troen
23233 N. Pima Road, 113-181, Scottsdale, AZ 85255

. 480-471-3382



•
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2633 East Indian School Road, Suite 401
Phoenix, Arizona 85016-6763

Tel. (602) 957-1155
Fax (602) 957·2838

CIVIL ENGINEERING _ Transportation _ Airports _ Drainage/Flood Control _ Water Resourc~s _ Land Development _ Surveying

MEETING NOTES

Project:
Venue:
Date:
Time:
Present:

RIO VERDE ADMP
" "

Main Conference Room, DIBBLE & Associates Office
July 9,2002
2:00PM
Brian Fry, DIBBLE
Tom R. Loomis, FCDMC
Kathryn Gross, FCDMC
Frank Brown, DIBBLE
Carlos Carriaga, DIBBLE

The following items were discussed during the meeting:

(1) The topographic data for the watershed is not complete. A mapping company retained by
FCDMC is currently working on the missing section in the southern part of the watershed.
The delay is due to a vertical discrepancy found, which is as much as 6.0 ft. The delivery of
this topographic information from the ma"pping company is not known.

(2) Although the FCDMC 2D Modeling Team has been testing and running the FLO-20 model,
the team awaits the missing. topographic data before FCDMC's modeling efforts for the •
project formally start. Also, the contract for FCDMC's on-call consultant (Dr. O'Brien) for 2D
modeling does not begin until August.

(3) The 1D and 2D delineation map prepared by JE Fuller Hydrology & Geomorphology (JEF)
was presented to show the areas appropriate for one-dimensional and two-dimensional
modeling and analysis. Refinement of the delineation will be made and coordinated between
Carlos and Tom based on the grid size to be used for the 2D modeling efforts. No decision
has been made yet as to the grid size. "The 2D model area will be extended downstream to
the Verde River, except at the developed portions of Tonto Verde and Rio Verde, where the
20 model will end at the west edge of. development. Dibble will consider setting the
upstream 2D limit at 144th Street, where culverts are designed for Q100 without" overtopping"
~heroadway.' .

(4) Dibble recommended that the entire 1D area be modeled with a single HEC-1 model rather
than maintaining the·three distinct HEC-1 models developed in the past..

(5) The hydrology team, headed by Carlos, is currently making adjustments to the sub-basin
delineations in the watershed based on the topographic data provided by FCOMC and to fit
better with the 20 model boundary. Kathryn will review the finished work together with the
evaluated parameters associated with the new sub-basin delineations.

(6) FCDMC requested a digital copy; in GIS format, of the 20 model area boundary and the
identified flow split locations. Carlos will e-mail the files to Tom.

•
D:\10-0203\Word\Meetings\MeetingNotes_09July2002.doc
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Flood Control District
of Maricopa County

INTEROFFICE r'lEf'vl0RANDUM

Date: April 10, 2007

To:

Frotn:

Felicia Tetty, P.E., ProJect Mailngcr, PPM Dhrision

Kathrytl Gross. Floodplain Delineation Reviewet. PPM Division MIL
Subject: Update ~ Rio Verde ADMP Proposed Starting \Vater Surface Elevations fot RAS At

FLO~2D tie-in points (added RV Wl\sh K itlformatiou 4/10/07)

I have coinpletcd the analysis dctc.ttnining the water surface elevations at the FLO-2D tie-in points.
Below is a table summarizing those values. Attached atc reduced size work maps showing the ctoss
sectiorls being used as the tie-in points and the FLO-2D water surface clcvntions; and corresponding
worksheets used to determine the average water surface elevation along each cross-section. 24x36
\vork maps ,Ire available in my office.

RIVER X·SEC
AVEWSEL

RIVER X,.SEC AVE\VSEL
(fel't) (feet)

RVWash 10
0.288 2355.44

RVWash K
0.138 2456.90

Trib 1 Trib l1A

RVWash 10 6.697 2344.66
RV\X1ash K

0.808 2503.35
Trib 11/ J1B

RVWashA 7.050 2410.20
RV\X'ash K

0.234 2478.65
'rrib 12

RV Wash 1 60423 2456.11 RV\Vash K TBD 2448.5

Let tnc know ifyou ha\re ~my questions.

2801 West Dutango Street Phoenix, Arlztma 85009 Phone: 602-505-1501 Fax: 602""506-4601



Rio Verde ADMP

Starting Water Surface Elevation ArialY$is for RAS model

Wash Name: RV Wash K--.....;.;.,........--------
X-sec 10:

Elevations Taken Along Cross-seetlon from teft to right
Method Used: Interpolatfon using only the main flow corridor

Grid Info: Elev1 Elev2 Elev3 AveceUs? Ave (If neCessary) Elevatlonsalollgx-sec
1 2447~6 2447.6
2 2447.7 2447.7
3 2447.7 2447;7
4 2448 2448
5 2448 2448
6 2448.2 2446.2
7 2448.7 2448.7
8 2449 2449
9 2449.1 2449.1

10 2449.2 2449.2
11 2449 2449
12 2449.2 2449.2

"

Resulting Final Averaged Water Surface Elevation:



Rio Verdi! ADM.P
fL.C-2-!) 100'yllll,PreHmln"ry Maximum Puk Ol!lohar~.a'StlJls·

Maximu..., ·ofR..~ults for FL02D Model With ,,00 ",ltho.ut·Effeets cfSloei< 1..nk$
.Rio·V.rd.FI~O..zO>AAS Po~ntllli .TI'''n Locailon ({V Wash. K

egend--



Flood Control District
of Maricopa County

Date:

To:

From:

Subject:

March 22, 2007

Felicia Terry) P.E.)Ptojectl\'fanager, PPM Division

Kathryn Gross, Floodplain Delinea,tion Reviewer, PPM Division «161
Rio Verde A01vfP Prpposecl Sta.rti11g Water Surface Elevations fot RAS at FLO-2D cie
in points

I have completed the nnnlysis dctettnining the water surface elevations at the Fl..O-2D tie-in points.
Bc1O\v is it table su1luuathdng those values. Attached ::ttc .reduced size work luaps showing the cross
sections being used as the tie"in points and the FLO-2D water surface elevations; and corresponding
worksheets used to dctettn.ine the average water surface elevation along each cross-section. 24x36
work maps are available in my office. .

RIVER X-SEC AVEWSEL
RIVER X~SEC

(f~t)

RVWash 10
0.288 2355.44

RV\VashK 0.138
Trib 1 Trib 11-<'\

RVWash 10 6.697 2344.66 RVWllilh K
0.808

Trib 11/1113

RV\VashA 7.050 2410.20 RVWashK 0.234
Trib12

RV Wash I 60423 2456.11 RVWashK T13D

AVEWSEL
(feet)

2456.90

250335

2478.65

TBD

Let me know ifyou h."'Ve any questions.

2eOl West Durangp Street Phoenix, Ati40na 85009 Phone: -602~50~1501 Fax: 602-506-4601



RjQV.~ADMP

FLa;.2P toj),y...t:Pr.aliml/lal)' ;Ma)(jmum Peak: Dl:sch.ilfge R&s'ults
Maximum of RjlS1LJits lo.r.·f'L02QModel witll.nd withOut tffect$ ofStockTanks

Wash ·*11}1 tia,lilb.twee.n AAS ai'ldl'~'Q2D

~g&nd ..
_ .....t-.~.....

~-~-~.

.-..c:::_=-- f-:i'!
o 10 i1.: dO



RIo Verde ADMP

Starting Water Surlace Elevation Analysis for RAS model

Wash Name: RVWash 10 Trib 1

0.288

Elevations Taken Along Ctoss~sectlon from left to right
Method Used: Mathematical Average

Grid 'rdo: Elevation 1 Elevation 2 Averaqe Cells? Ave.llt necessary) Elevations along .x"sec
1 2354.9 2354.9
.2 2354.$ 2355.2 No 2354.8

4 2355.5Z355.5
5 2355.8 2355.6 Yes ·2355.7 2355.7
6 2355,9 2355.9
7 2356 2356

RQsuUJng Fln~lI Averaged Water Surface Elevation:
. Present HEc..RAS WSEL: 2355.28

1_· :235_••....._5.-1441
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Rio Verde ADMP

Starting Water Surface Elevation Analysis forRAS model

Wash Name: .:,.R;;.;.V...;W:.:..a;;;.;s;..;.;h;...;1:,.;;;O _

X-sec 10: 6.691-.-.;;;.;..;;;.;;;..;;--------------
Elevations Taken Along Cr9ss-secl1on from left to right
Method Used: rnterpofaUon

Grfd Info: Elev 1 Elev 2 Elev3 Ave. Celfs? Interp Erev EJevatlol1salong x-sec
1 2343.9
.2 2344
3 2344.$ 2343.8
42343.9 2344.6
5 2344.1
6 '2344.42343.8
7 2344.4 2344
8 2344
9 2344

10 2344
'11 2344.1 2343.7
12 2344
13 2344.3

y

y
y

y

2343.9
2343.9
2344~1

2344.2

2344.$
... 2344.2

2344.1
2344

2343.9
2343.9
2344.1
2344.3

2343.9
2343,9
2344.1
2344.2
2344.1
2344.3
2344.2
2344.1

2344
2343.9
2343.9

.... 2344;1
2344.3

14 2344.$
152346.5
16 2346.7
17 2346.7
182346.7 .
19 2346.7

·2344.2
2345.4

2343;9 N
y
y

2344.6
2346

2346.3

2344.6
2346

2346.2
2346.3
2$46.3

Resulting Final AveragedWat~rSurfaee Elevation:
P~sentHEC"RAS WSEL: 2344.81

I.....· !2_34_4.6_·~~



Rio Verde ADMP-
FLO.2D '-OO-year PreUmln-ar:y -.Maximum Peak Discharge Res-ults

Maltlmum ofRnults:-fot FLOW Modal with and without Effects of Stock 'ranks
Wajh A-tie.,Jn b«twHn _RAS and FLO:ZP

-egend
_....- ........ ----:-,

-==:. -- ·....·Fco.
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Rio Verde ADMP

Starting Water Surface Elevation Analysis for RAS model

Wash Name: BV Wash A
..;,;..;;~=...;;.;;..---------------

X~secID: _~1..;.;;.O_5 _

Elevations 'Taken Alon.g Cross-section from left to right
Method Used:M;:tUtematicaIAverage .

Ave (if necessary} Elev4tlons afon~ x~secGrid Info: EhW 1 Elev 2 Elev3 Ave Cells?
12412.1 2411.7 Y
.2 2412] 2411.7 Y
3· 2412.1 2411.9 Y
4 2411.2 2410.5 Y
5 2412 2410.5 Y
6 2411.6 2410.3 Y
7 .2411.5 ·2409.9 Y
8 2411· 2409.1 Y
9 2409.9 2409.7 2409.6 Y

10 2409.9 2409.6 Y
·11 2410 2409.6 Y

12 2410.2 2409.6 Y
13 2410;2 2409.7 Y
142410.2 2409.8 Y
15 2410.2
16 2409,9
17 2409.9
18 2409.8

. 19 2;409.6
202409.4
21 240tM~

252409.7

Resulting FinatAvetagedWaterSuriace Elevation:
Present HEC-RM WSEL 2408.86 . .

2411.9
2411.9

2412··
2410,85
241.1.25
2410.95

2410.7
2410.35
2409.13
2409.75

2409.8
2409.9

g409.95
2410

..;~

r·

24n.9

2412
2410.85
2411.25
2410.·95
2410;7

2410.35
2409.7:3
2409.7!5

2409.8

2410
24jO.2
2409.9
2409.9

.2409.8

..2409.6
.2400,4 ;

24()9,2
240~M1



Rio VerxleADLJ!"
FL002D tllO'year prelfminatY Ma'ldmWll Peak. Discharge R...sults

~axlmumof Ruulls forfL02D Mod.al W1t1l'and Wi.thou! Effects of Sfol;k lanKs
'lNhh ~1~tI!b_.•lfRAS:'i\d 'FL020. .



Rio Verde AOMP

Starting Water Surface Elevation Analysis for RASmodel

Wash Name; BV Wash I....:..;.,;;.....;;.;;.....;..;;.;...;..;....------

X~sec10: 6.423--.;;;,;;..;,,;;;;.;;;....-------
Elevations Taken Along Cross-section from left to right
Methods ·Used:Mathematical Average

Grid Into: Elev 1 EIEW2 Elev3 AveCeJls? Ave (If necessary) Elevations aroria x-sec
1 2455.9 2455.9
2 2455.9 2455.9
3 2456.1 / 2456.1
4 2456.3 ·2458.3
5 2456.3 2456;3
6 2456.2 2456.2
7 2456.1 2496.1

{"

Resulting Final Averaged Water Surface Elevatlon:
Present HEC..FlAS WSEL 2455.71

I
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Rio Verd~ADMP'
FLO-2D 100.y~t Prelilninary Maximum Ptrak Discharge Results

Maximllm Clf"ReS>JIi'$ 'forFL02'DModelWith and. without lOff&ctll-of Stock Tan ks
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Rio Verde AOMP

Starting Water Surface ElevationAnaJysls for RAS model

Wash Name: RV WashK nib 11A

X-sec ID: Q.138
--..;.,~~-------------------

Elevations Taken Along Cross"section from left to right.
Method Used: Interpolation

Grid Into: Elev 1 Elev2 Elev3 AveCeUs? Interpolated Elev Elevations along x-s~c

1 2457.1 2457 2457
2 2457.1 2457.1 2457.1
3 2456.8 2456.8 2456.8
4 2456.7 2456.7 2456.7

\~"

Resulting Final Averaged Water Surface Elevation:
Present HEc-RAS WSEL 245S'~9.1



Rio Verde ADM?
FLO.2.O' 100.y&.1it'PIlll1mjnar:yJ.4~jmum· P.-ak 'Di·scharge. Results
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Rio Verde ADMP

Starting Water ~urface Efevatipn Analysis for RASmodel

Wash Name: RVWash K Trib 111118

X-sec 10: _--::.;0';,;;;.80;;,,;8:;,.." _

Elevations Taken Along Cross·seetion from left to right
Method Used: Mathematical Average

,. S}J~

Gr.ldlnfo: Elev 1 Ele" 2 erev3
1 2.503,6
2 2503.3

"S 2503.4
4 2502.7 2503.9
52503 2502.6

7 2504 2502,9

9 250a.1
10 2503.6
11 2504,3 2503.2
12 2503.6
13 25Q3;2

AveceUs? Ave(ifnecessary) EfevatlQns aJongx-sec
2503,6
2503.3
2503.4

Iv 250S.3 2503.3
Iv 2502;8 2502.8

2502.8
Iv :ZS03.45 250$.45

2503.6
2503.1
2503.6

IY 2503.75 2503.75
2503.6
2503.2

Resulting Final Averaged Water SUrface Elevation:
Preserit HEC-RAS W$EL:2$03.02

r



RI"V.tde ADMP
FLO"ZO1OO'y.~r P,r8Umltlary'Maltlmum, PeakDischarge R'esults

Mb:il'l1umof Ruula'fe>r FlOW Madei Wil!Undwilhout EffJicts 01'Stock. TanJ;s
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Rio Verde AOMP

Starting Wa1er Surface Elevation Analysis for RAS model

Wash Name: BV Wash K Trib 12

X-sec 10: 0.324--.;;.;..;;;.;;;;...;....,..------

Elevations Taken .AJong Cro$s-s.ectlon from left to right
Method Used: MathematicslAverage

Grid li'lfo:Elev1 Elav 2
1 2478.6

3 2478,5
4 2478.5
5 2478.5
6 247tt5
72478.7

Elev 3 Ave cells? Ave (it necessary) Elevations alon~n(-s:ee

2478.6
2478.6
2478.5
2478.5

.2478.5

2478.7
2479.3

Resulting Final Averaged Water Surface Elevation:
Present HEC>-RAS WSEl 2477.84

J__--.·_24.....7.....8.6
iiioiioi
Sl.



Rio,Vawe ADN?
FLO-2P 100-yelt PrelJmfnaryMaximl,lm "eak DIscbarge Results

fifaxlinum of Results 'fot FL020 'MQ.d:cl With and< witllOlJl Effe~ ofStock ranks
'Wnh:K;Tla itlb41tWun RAS and:FLOto
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Flood Control District
of Maricopa County

INTEROFFICE MEMORANDUM

Date: Februaty2, 2007

To: T1ll1othyS. Phillips, P.E., Chief Engineer and General Manager

From: Felicia Teny; P.E., CFM, PPM Division

Subject: Rio Verde. Area Drainage Master Plan - Regulating the Floodplains
(FCD Contract 2001C056)

The Recommended Alternative for the Rio Verde ADMP is to delineate floodplains using
HEGRAS and FL0-2D and manage the single lot development using "rules" specifically
developed for floodplains in the Rio Verde area. Traditional floodway modeling cannot be
reasonably applied due to the braided and distributary. nature of most washes and areas where
the floodplain is predominantlysheetflOW: Because of this, delineation of floodways does not
seem necessary, but stricter management of the floodplains will be implemented. We are
recommending that when development is proposed within the floodplain that the following
rules must apply.

1. Development within sandy bottom wash areas (wash) is strongly discouraged. Every effort
must be made to site residential structures outside of the washes. If it is not possible to site
the residential structure and associated improvements within the lot setback requirements
without disturbing the wash, then the wash shall be rerouted. Rerouting the wash shall not
result in adverse impacts to surrounding and downstream properties. Adverse impacts are
defined as any increase in the 100-year flood base water surface elevation, increases in flow
depth and!or velocity to upstream, downstream, or adjacent properties, and any divergence
of flow (change in flow path) from existing conditions where flow enters and exits the
property. Erosion!scour protection shall be considered in the design·of the rerouted wash.

2. All development shall submit a Drainage Report sealed by a Gvil Engineer licensed to
practice within the State of Arizona. Using discharges from the Rio Verde Area Drainage

, Master Plan, an engineer must show using the US Army COIPS of Engineers HEGRAS
program (HEGRAS) or District approved program that the proposed development will
result in no increase (0.0 ft) in the existing condition (pre-development) water surface
elevation, or any adverse impacts to adjacent, upstream, or downstream property. The
proposed development site shall be modeled first for the existing condition, which will be
used as a baseline, and then compared to the proposed development model HEGRAS
shall be run in the mixed flow regime to show no increase in velocities and for use in design
of erosion protection, and shall be run in subcritical regime to show no increase in water
surface elevation.

2801 West Durango Street PhoeniX, Arizona 85009 Phone: 602-506-1501 Fax: 602-506-4601



In addition, development within the FL0-2D study area shall be modeled using thetotal,·~
flow rate crossing the property. If the floodplain is wider than the parcel, the engineer shall •
end HEGRAS cross sections at the property line, extended vertically. Development within
the l-dimensional (HEGRAS) studyarea shall be modeled similarly. For these cases, the
engineer shall meet with the District before beginning the drainage analysis to agree on a
peak discharge estimate to use for the property in question.

3. The lowest floor elevation of the residential structure must be elevated a minimum of two
(2) feet above the existing condition Base Flood Elevation or 18-inches above the highest
point of natural ground within 10 feet of the structure, whichever is greater. Erosion
protection for the pad must be engineered and sealed bya Gvil Engineer licensed to practice
within the State of Arizona.

4. It is recommended that new residences outside the laD-year floodplain and within the Rio
Verde ADMP study area be elevated a minimum of eighteen (18) inches above highest
adjacent ground within 10 feet of the structure.

When the Rio Verde ADMP is adopted bythe Board of Directors, these"rules" will be used by
the Floodplain Management Branch to manage the development within the Rio Verde
floodplains. This memo when signed bythe Chief Engineer and General Manager of the Flood
Control District authorizes implementing these "rules" as the best available technical
information until the Board adopts the ADMP.

•

•
2801 West Durango Street Phoenix, Arizona 85009 Phone: 602-506-1501 Fax: 602-506-4601



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

Felicia Terry, P.E., CFM Timothy So Phillips, P.Eo Date:
Project Manager Date: Chief Enaineer and General Manaaer

Tim Murphy, P.E., CFM Tom Loomis, PoE., RLS, CFM
Flood Delineation Branch ManaQer Date: Special Projects Branch Manager Date:

Kathryn Gross, CFM Ed Raleigh, P.E.
Floodplain Delineation Reviewer Date: EnQineerinQ Division Manager Date:

Joe Tram, P.E., CFM
ReQulatory Division ManaQer Date:

Russ Miracle, P.E.
PPM Division ManaQer Date:

YES

D GIS Posted (Pending Aoodplain Only) Date:

File Copies: 1. D No County Permits in this area Date:
2.
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Josh Papworth

From: Kathryn Gross - FCDX [kag@mail.maricopa.gov]

Sent: Friday, May 13, 2005 2:00 PM

To: Frank Brown

Cc: Carlos Carriaga; Felicia Terry - FCDX

Subject: RE: Black Hills Tank

Regarding the without tank model, I think that the concentration point CB3B2 might be the best to delineate both
upstream and downstream of 136th street. At the tank it appears to be 2090 cfs (CB2B6) and at 136th St it
appears to be 1835 cfs (CP3B2). I would not recommend using a smaller discharge downstream of the larger.
discharge. Concentration point where Wash 19 and 18 combine should be used for that discharge and so on and
so forth until we hit the FLO-2D tie-in.

Do you agree to this approach, Frank? I do not see it impacting the hydrology models. Its just a matter ofwhich
number we extract from the models.

Kathryn

-----Original Message-----
From: Frank Brown [mailto:fbrown@dibblecorp.com]
Sent: Friday, May 13, 20059:04 AM
To: Kathryn Gross - FCDX
Cc: carlos Carriaga
Subject: Black Hills Tank

Hello Kathryn,

I want to be sure I understand the floodplain scenario near Black Hills Tank, before we make hydrology
revisions. I cannot recall what hydroiogy revisions remain from Phase 1 for the without tank scenario.

We will be running the with and without models for the tank:

With Tank: This means that we will assume the tank is in place and is competent to withstand the 100-year
flood. The floodplain delineation flow rate for 7B Spill Wash is the attenuated flow from the tank, but only
from the tank to the confluence with 18 Wash (RVProposed shape file designation). The floodplain in this
reach will be similar to the Phase 1 floodplain.

Without tank: We will assume that the tank is washed out, or is mechanically breached by a government
agency. The hydrology will be revised for all points downstream. For 20 Wash and 18 Wash, this will be
the unattenuated flow. From the confluence of 17 Wash and 18 Wash, the floodplain delineation will use
the unattenuated flow rate. The floodplain in this reach will be different from the Phase 1 floodplain.

For the with and without scenarios, there will only be one floodplain delineation, based on the worst case
(highest flow) from two different hydrology models. The District will also revise the 20 model with the
higher flow rates for the without tank scenario.

Frank

Frank Edward Brown, P.E., CFM



Project Manager
Dibble & Associates
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Phone
FAX
e-mail

602.957.1155
602.957.2838
FBrown@Dibblecorp.com
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-Frank Brown

From: Kathryn Gross - FCDX [kag@mail.maricopa.gov]

Sent: Thursday, May 05, 200512:04 PM

To: Frank Brown

Subject: RE: Floodplain questions

Frank,

Page 1 of 1

10 - 0 'J-.e>"?' 3 I~-fj9v

Sorry it has taken so fong for me to get back with you on this. The purpose for running a model with the tanks not
in place is essentially a FEMA requirement to model the two conditions and model the worse floodplain. Since
the tanks and their training dikes are not FEMA certified structures and are not maintained we should not be
taking them into consideration in our modeling; therefore, we need to model both situations. As far as the no
longer existent stock tank at Cavedale and 138th we do not have to worry about it as it is gone. The engineer for
the site was required to look into the impacts of the removal. As will all other individuals who may wish to remove
or modify tanks on their property.

We will be running no tank FLO-2D scenarios as well.

Does that answer your questions? Let me know if you have any more.

Kathryn

-----Original Message-----
From: Frank Brown [mailto:fbrown@dibblecorp.com]
Sent: Tuesday, May 03, 2005 5: 12 PM
To: Kathryn Gross - FCDX
Subject: Floodplain questions

Kathryn,

Could you proVide a little more background on the stock tanks? Will all of them be completely removed;.
with the grading to mimic the before stock tank contours? How will the ones completely on private property
be handled, i.e., what if property owner does not want the tank removed? There is one tank (near
CavedaJe And 1381h Drive- in your review comments) that is breached so much that it holds no water: will
the rest of the berm grading be removed?

Will the floodplains delineated by the 20 model also have a: with and without stock tanks scenario?

Frank

Frank Edward Brown, P.E., CFM
. Project Manager

Dibble & Associates

Phone
FAX
e-mail

602.957.1155
602.957.2838
FBrown@Dibblecorp.com
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AFFIDAVIT OF PUBLICATION

BArizona .
USlneSS

.Gazette
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4/28/2005
5/12/2005

POBOX 194
Phoenix, Arizona 85001-0194

(602) 271-7300

Tabitha Antoniadis, being first duly sworn, upon oath
deposes and says: That she is a legal adVertising
representative of the Arizqna Business Gazette, a
newspaper of general circulation in the county of
Maricopa, State of Arizona, published weekly at
Phoenix, Arizona, and that the copy hereto attached is a
tme copy of the advertisement published in the said
paper on the dates indicated.

- Rio Verde·ADMPlegaJ Ad'·

ANNOUNCEMENT. OF INTENT TO PERFORM
f~()O()PlAIN DEliNEATION STUDY OF SELECTED'
WATERCOURSES·'JN'THE RIO VERDE WATER.'
SHED, sconSDAlE, AZ AND UNINCORPORATED
MARICOPA COUNTY, AZ.· .

T!Je flood COntrol Dist~ict of Maricopa County

I
(!"CDMC), under authority o.f the Nationa.' Flood
Insurance Act of.1968 (Pl-9O-448), as amended,
and the Flood Disaster Protection Act of 1973
(PL93'234) is. fun~ing a detailed floodplain/
f1ood"Y~y de!~~e.,:tlOn study of f1o!?ding areas
assocla,ed wlm me watercourses WIthin the Rio
V~rde Watershed. FCDMC has contracted with
Dibble and Asso~iates, Inc. to carry out ihe
study under the RIO Verde Area Drainage Master
Plan (FCD 2001C056);

This study will evaluate the extent of flood.
prone areas, and the results wil/ be used by
Jo~a! jurisd,ictio!1s to regulate development
Within the Identified f1oodplain/noodway and
wi/' be submitted to the Federal Emergency
~. ·~'TJent Agency (FEMA) in order to update

t lnsuranc,,: Rate Maps (FIRMs), which
,,-- 0 determme Federal flood insurance
ra,_._ ...<! study encompasses Sections 7 13-15
and .18-36 of Township 5North Railge '6East:
SectIOns 19 and 30 of Township 5North Range
7East, ard Sections I, 12, 14,23-26, 35 and 36 of
Township 5North Range 5East.

:This announcement is inte~ded to inform all
Interested persons and communities of the
commen~~ment !?f this study, to provide con
cerned cltlzen~Wlt~ an OPP!?rtunity to bring any
relevant techmcal information to the attention
of t~e FCDMC~FEMA. This information will be
considered during the course of tlie study. Your
comments should be addressed to Ms. Felicia
r~r~, P.E., Project Manager at the Flood Control
Dlstrrct of Manc!Jpa County, 2801 WestDuran~o
Street, Phoemx. AZ 85009 ore-mall'
fet@mail.inaricopagov • or ph~ne: (602) 50&
3111. . .

)ublished April 28; May 12,2005

STATE OF ARIZONA
COlTNTY OF MARICOPA

1 ss.
i

.J

Sworn to before me this
19th day of
July A.D. 2005

~:;SSS;~;:::-;;><:=;-~-~~:::;~~:l~~~~'~

\i)
MARILY~j uGREENWOOD
NOTARYPUBUC-ARIZONA

MARICOPA COUN1Y
. •..• My Cumin, E!\pires May ~?, 2007
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Rio Verde
Area
D&~ainage

Master
Plan

Spring 2002

Benefit To The Community

By taking an area wide approach to flood
control and planning for future
development, the Rood Control District
intends to create a comprehensive
drainage planto provide regional flood
control measures.

This plan will make sure that no one
property owner has to bear the brunt of a
piece-meal flood control burden and that
all are protected from the devastating
effects offlooding.

Get Involved

Over the cou rse of the next two yea rs the
Flood Control District will be working in
your community to provide a solution to
area flooding and drainage problems.We
invite you to get involved in the problem
solving process now.

During the course of the plan, the Flood
Control District will hold numerous
informational meetings and open houses
and will invite the public to provide input
on the plan and the alternative solutions.

At any point during the two year process,
please do not hesitate to contact the
Flood Control District with any questions,
queries, insights,or concerns you may
have on this plan.

More Information

If you would like to learn more about the
Rio Verde Area Drainage Master Plan
process or express your ideas to the
planning team,. please contact:

Felicia Terry, RE, Project Manager
Flood Control District of Maricopa County

602-506-8111
fet@mail.maricopa.gov

rww.fcd.maricopa.gov/projects/rioverde



Backgr.... ld

Growth and development in the Rio Verde
area began back in the 1970s. Recently
due to the proximity and rural setting of
the area, Rio Verde's population has
swelled significantly and the area is rapidly
developing single lot family residences
and subdivisions.

The Flood Control District of Maricopa
County believes that development is
having a significant impact on RioVerde's
drainage needs and flood protection.

Arizona Revised Statutes Title 48, Chapter
21, requires the Board of Directors of the
Flood Control District to identify flood
control problems and plan for the
construction of facilities to eliminate or
minimize flooding problems.

Area

The area of study for the Rio Verde plan
encompasses almost 40 square miles and is
located in northeastern Maricopa County.

It is bounded on the east by the Verde
River,on the north by the Tonto National
Forest, on the west by the 115th Street
Alignment, and on the south by the
McDowell Mountain Regional Park.

The area is characterized with mild slopes
from the McDowell Mountains to the Verde
River and contains numerous braided,
meandering, sandy bottom washes and
channels.

------------------------------------

Projtect Schedule

This effort will begin in May 2002 and is expected to be completed within 24 months. The project is divided into
three phases, which are as follows:

Phase I (one year) includes: identification of both drainage problems and the impacts of development,
hydraulic modeling and analysis for forecasting potential future flooding problems,production
of interim development guidelines, and the development of preliminary feasible solutions.

Phase" (six months) includes: detailed analysis,refinement, and evaluation of the alternative solutions
to determine a recommended plan.

Phase III (six months) involves the implementation of the recommended Master Drainage Plan.

Each phase will include public information, education and coordination.

Study Purpose

The purpose of the Rio Verde Area
Drainage Master Plan is to identify flooding
problems, sources, and potential hazards in
the Rio Verde area.

During this process, the Rood Control
District of Maricopa County will identify a
range of community-based solutions
which will reduce or eliminatedamages to
property or loss of life from storm water
flooding, thus helping existing and future
area residents.

The plan will incorporate the ideas and
concerns of the Rio Verde area residents
and will be responsive to future land
use development.

Study Issues

o Regional Public Safety
o On-going Area Development
o Parcel by Parcel Drainage Review
o Obstruction/Diversion of Washes
o Individual Property Rights

Study Schedule

Data Collection, Analysis & Review

Alternative Formulation & Evaluation
---

Pian Implementation
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Public Involvement
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Rio Verde Area
Drainage Master Plan
Project Area

The area of the study for the Rio
Verde plan encompasses almost 40
square miles and is located in
northeastern Maricopa County.

It is bounded on the east by the Verde
River, on the north by the Tonto
National Forest, on the west by the
115th Street alignment, and on the
south by the McDowell Mountain
Regional Park.

If you are unable to attend the pUblic meeting
and have questions regarding the Rio Verde
ADMP, please visit our website or contact...

Felicia Terry, P.E., Project Manager
Flood Control District of

Maricopa County
602·506·8111

fet@mail.maricopa.gov

[WWW.fCd~~~pa.gov ·1
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Rio Verde
Area

Drainage
Master

Plan

August 6, 2002
6-8 p.m.

Tonto Verde
Country Club
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The District invites interested Date: Tuesday; August 6, 2002
residents and property owners .to

attend a public meeting for the Rio Time: 6:00 pm to 8:00 pm
Verde Area Drainage Master Plan.

The plan will identify flooding
problems, sources, and potential

hazards in the area, and then identify
a range of community-based

alternatives to reduce the problems.

Come learn more about the study and
how it might affect you.

Members of the study team will be
available to answer questions...

The plan, which will take
approximately two years, will

incorporate the ideas and concerns of
the Rio Verde area residents and will

be responsive to future land use
development.

I ••

LOCatIon: To t V dno. er e
Country Club
18401 EI Circulo
Drive

E. Rio Verde Dr.
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Public Meeting
August 6, 2002

·6-8 p.m.
Tonto Verde
Country Club

Rio Verde
Area
Drainage
Master
Plan

•

.;

Rio Verde Area Drainage
Master Plan
Since the 1970s, the Rio Verde area,
Nhich is located east of Scottsdale and
lorth of Fountain Hills in unincorporated
Vlaricopa County, has been rapidly
jeveloping with single lot family
'esidences and subdivisions. Growth and
jevelopment is having a significant
mpact on Rio Verde's drainage needs
3nd flood protection.

~rizona State Statutes require the Flood
::;ontrol District of Maricopa County
:District), to identify flood control and
jrainage problems and then to develop a
)Ian to mitigate such problems. The Rio
lerde area has been identified by the
)istrict as an area in need of study and
)Ianning and the District has begun work
)Il the Rio Verde Area Drainage Master
:?Ian.

rhe primary goal of the District is to
educe the risks of flood loss; to minimize
he impacts of floods on human safety,
lealth, and welfare; and to restore and
Jreserve the natural and beneficial values
ierved by floodplains.

~s part of the plan, the District will identify
loading and drainage problems, sources,
lIld hazards, and then identify a range of
:ommunity-based alternatives to reduce
he problems. The plan, which will take
Ipproximately two years, will incorporate
he ideas and concerns of the Rio Verde
Irea residents and will be responsive to
:.Jture land use development.

For more information please contact:
Felicia Terry, P.E., Project Manager

=Iood Control District of Maricopa County
602·506·8111

fet@mail,maricopa.gov



Presentation: 6:30 pm to 7:30 pm

___v__, ... _

'Tonto Verde CiQ·ij,~nty ChJb
"u8401 tEl Ckcuk} Drive

, ~/O Verde Area Drainage Master Plan
Public Inforrnation Meeting &'Open House

The District is conducting the first public
meeting for the Rio Verde Area Drainage
Master Plan and invites you to attend.
This public meeting is being held for
residents to learn more about what the
District will be doing in the community
over the next two years.

Date: August 6, 2002
Time: 6:00 pm to 8:00 pm

Location:

How Can You Help?

We would like your comments. Please come to the open house and provide your comments. There will
be a presentation on the project from 6:30 pm to 7:30 pm to include time for questions and answers.More Information

Project Area

The area of the study for the Rio Verde plan
encompasses almost 40 square miles and is
located in northeastern Maricopa County.

It is bounded on the east by the Verde River,
on the north by the Tonto National Forest, on
the west by the 155th Street alignment, and on
the south by the McDowell Mountain Regional
Park.

,_... .-.....'1. ... r,
i-

C
<1J
::J
C
<1J.....

Data Collection, Analysis &Review

Study Schedule

Public Involvement

Plan Implementation

Alternative Formulation & Evaluation

~_W_W_W_.f_C_d_.m_a_r_ic_o_p_a._g_ov_...1

Felicia Terry, P.E., Project Manager
Flood Control District of Maricopa County

602-506-8111
fet@mail.maricopa.gov

If you would like to learn more about the Rio
Verde Area Drainage Master Plan study or

. express your ideas to the planning team,
please contact:
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EXHIBIT A - GENERAL SCOPE OF WORK
CONTRACT FCD 2001C056, RIO VERDE AREA DRAINAGE MASTER PLAN
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1.0 GENERAL DESCRIPTION

1.1 Project Description

1.1.1 This scope of work is for professional engineering services necessary for
developing an Area Drainage Master Plan (ADMP) which will identify drainage
problems, and develop cost-effective solutions to alleviate or manage flooding in
the Rio Verde area. This scope of work includes but is not limited to
identification of drainage problems and the impact of development in the area,
hydrology, hydraulics, minor surveying, development of alternative solutions,
public involvement, and possibly FEMA floodplain delineations. .

1.2 Purpose & Need

1.2.1 The purpose of the Rio Verde ADMPis to identify the flooding problems,
flooding sources, and flooding hazards in the Rio Verde area and identify
alternatives to mitigate the identified concerns. Arizona Revised Statutes Title
48, Chapter 21, requires the Board of Directors to identify flood control problems
and plan for the construction of facilities, whjch will eliminate or minimize
flooding problems.

1.2.2 There are three (3) major objectives of the ADMP. The first objective is to
develop a comprehensive list of known flooding problems impacting the study
area, which documents the need and necessity for the project. The second
objective is to develop alternative solutions to alleviate or mitigate the flooding
problems from flows of a 100-yeai: storm. The third objective is to produce a
recommended solution to alleviate or manage the flooding resulting from the
100-year storm. •

1.2.3

1.2.4

Rio Verde is rapidly developing with one-acre lot single-family residences and
subdivisions. The area is a distributary flow system that contains numerous
braided channels of moveable sandy bottom beds. The impact that development
will have on the drainage system needs to be defined and investigated.

This master plan is expected to first perform an engineering investigation that
includes the review' of existing hydrology and the development of future
condition hydrology, review of the floodplain delineations that the FCDMC
currently has on file, and hydraulic analyses of the distributary flow system.
These engineering investigations will identify feasible flood control features
and/or measures for the study area to reduce potential damages to property or
loss of life from storm water runoff in the Rio Verde area.

1.3 Phasing of the Project

The ADMP is to be completed in three phases.

1.3.1 Phase I is to identify the drainage problems and the impacts of development,
review the existing hydrology and revise as necessary and to update the
hydrology for future conditions. Phase I includes perfonning hydraulic analysis,
evaluating the current floodplain delineations, producing interim development
guidelines, and developing preliminary feasible alternatives to be recorrunended •

:D2001C056 Page 4 of31 Exhibit A



for consideration in Phase II of the study. Public infom1ation, education and
coordination will also be included in Phase 1.

1.3.2 Phase II will be conducted only if feasible implementable alternatives are
identified dUling the Phase I effort. Phase II includes detailed analysis of the
selected· engineering alternatives, which could include development guidelines,
floodplain delineation, stmctural solutions or a combination of all three. A public
involvement program will also be involved in the Phase II effort. The
recommended alternative will be selected during this phase.

1.3.3 Phase III involves the refmement of the recommended alternative. If floodplain
delineation is part of the reconunended alternative, selected washes will be
delineated at this time. Preliminary Design Plans will be prepared for any
structural aspect of the recommended plan. Development guidelines will be

. refined and procedures to implement the guidelines within the County system
will be evaluated and recommended. A Master Drainage Plan report will be
prepared at tIus time.

1.3.4 Phase I shall be completed for 3 lump sum fixed price. Phase II shall be a lump.
sum fixed fee, which is based upon information currently available and that will
be renegotiated when Phase I is completed. Phase III shall be a lump sum fee
based on the information currently available and will be renegotiated at the
completion of Phase II.

1.4 Location

1.4.1 The area of study for the Rio Verde ADMP is as shown on Figure 1. The ADMP
study area is generally bounded by the Tonto National Forest on the north,
McDowell Mountain Regional Park on the south, approximately l15 1h Street
alignment to the west, and the Verde River to the east. The total ADMP and
watershed area is approximately forty (40) square miles.

1.5 Participants

1.5.1 The CONSULTANT shall coordinate with but is not limited to the following
orgaruzations for information and input into the study:

Flood Control DISTRICT ofMaricopa County (DISTRICT)
Maricopa County Department ofTransportation (MCDOT)
Maricopa County Planning and Development
City of Scottsdale
Tonto National Forest
Arizona State Land Department (ASLD)
Maricopa County Parks and Recreation
Fort McDowell Indian Community
Rio Verde Horseman's Association
Rio Verde Foothills Alliance
Rio Verde Master Planned Community
Tonto Verde Master Planned Community

FeD 200lC056 Page 5 of32323232 Exhibit A



1.6 Schedule

1.6.1 The CONSULTANT shall complete the Phase I portion of the study within 365
days from issue of the first Notice-To-Proceed (NTP) date. Phase II of the
project shall be completed within 180 days from issue of the second NTP date.
Phase III shall be completed within 180 days from the third NTP date.

•
1.7 Project Standards and References

1.7.1 All work under this scope of work shall be in accordance with the District's
Consultant Guidelines dated August 1, 2000 unless otherwise noted in this scope
ofwork.

1.7.2 General references and standards available are as outlined 111 Section 20,
ConsuHant Guidelines, August 1, 2000.

1.7.3 The DISTRICT will provide the following:

• Two (2) foot contour aerial mapping of the project area.
• Aerial Photos
• Recent stereo photographs of the study area
• Digital ortho-rectified aerial photographs of the study area for use as a base

map

• Rio Verde South Floodplain Delineation Study,
• Floodplain Delineation study of Rio Verde South Extension
• Rio Verde North Floodplain Delineation Study
• Rio Verde North Extension Floodplain Delineation Study

1.8 Out of Scope Items

1.8.1 Should the CONSULTANT feel that the DISTRICT, or any partner such as a city
or agency staff, is requiring the CONSULTANT to provide work that is not
within the scope of the contract documents, the CONSULTANT must notify the
District Project Manager immediately in writing and describe the work, which
the CONSULTANT feels is out of scope. Such notification shall be provided to
the District Project Manager prior to the commencement of any such out-of-

.. scope work.

1.8.2 It is the CONSULTANT'S sole responsibility to assure that no additional
services beyond the Scope of Work defined in the contract documents shall
commence without the written authorization of the District Project Manager.

1.8.3 Retroactive requests for additional fee shall neither be considered nor approved.

•

•
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FIGURE 1. RIO VERDE ADMP - STUDY AREA MAP
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2.0 PHASE I - GENERAL TASKS

2.1 Existing Conditions Analysis •
2.1.1 The CONSULTANT shall collect and review pertinent data from the DISTRlCT,

MCDOT, and other sources. Data to be collected will include, but is not limited
to; existing topographic mapping, utility quarter sections, as-built plans for
existing structures, FEMA Flood Hazard Boundary Maps, any Letters of Map
Amendment and/or Revisions, drainage reports, site plans, future drainage
improvement plans, land use plans, and development plans. Interviews should be
arranged with appropriate agencies or associations for information on drainage
problems in the area. The CONSULTANT shall also develop a comprehensive
list of possible existing and proposed developments impacting the study area.

2.1.2 The CONSULTANT shall develop a comprehensive list of flooding and drainage
problems impacting the study area. This is an essential part of the Phase I task to
document the need and necessity of the project~ The CONSULTANT will
research and obtain historic flood data such as precipitation data and newspaper
articles to help establish past flooding within the study area. The CONSULTANT
will provide a map, which indicates the location of flooding or problem areas
identified by the flood data obtained.

2.1.3 The CONSULTANT shall prepare an inventOly of relevant drainage facilities,
stock ponds, etc., within the study area and note the condition, capacity, level of
protection, and ownership of these structures. These facilities will become part
of the base map for alternative analysis. The CONSULTANT shall make
maximum use ofthese facilities, where feasible, as part of the alternative plans. •

2.1.4 The CONSULTANT shall research, and become familiar with existing
hydrologic/hydraulic studies and models.

2.1.5 The CONSULTANT shall prepare Part 1 of the Area Drainage Master Plan
Study Report as outlined in Section 5.5.5.

2.1.6 The DISTRICT will provide to the CONSULTANT a preliminary Environmental
·Overview for use in the Alternatives Formulation· (Phase I) portion of the work.

<i\.

2.2 Alternatives Formulation

2.2.1 The CONSULTANT shall prepare an existing constraints map for presentation at
the Alternatives Formulation Meeting. The presentation shall identify existing
flooding problem areas and the results from data collection and existing studies in
the area. The CONSULTANT will provide several seed ideas for potential
solutions and consideration as part of a brainstorming session. The DISTRlCT will
determine who is to participate in the Alternatives Formulation Meeting.

2.2.2 The CONSULTANT shall review the alternatives generated during the
brainstorming session and shall recommend a minimum of four (4) alternatives
or combination of alternatives to be studied further. The CONSULTANT shall
meet with the DISTRlCT to approve the alternatives to be analyzed. The •
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alternatives shall consist of the "No Action" alternative and at least three (3)
alternatives, which may address both non-stnlctural (floodplain delineations,
development guidelines, etc.) and structural alternatives. Alternatives shall be
analyzed on an engineering basis to ensure the feasibility of each alternative.
The focus of this feasibility level evaluation is to detemline if a suitable project
alternative exists to alleviate or manage flooding as detennined during the Phase
I analysis.

2.2.3 The CONSULTANT shall document each alternative with a schematic drawing
(if appropriate) and narrative description. The CONSULTANT shall further
identify the strength, weakness, estimated costs, opportunities and constraints of
each altemative.

2.2.4 The CONSULTANT shall produce, interim development guidelines. The
CONSULTANT shall look at what kind of construction requirements could be
implemented for structures and roads. These requirements shall include but not
be limited to finish floor elevations, setbacks from washes, construction of walls
and road alignments. The CONSULTANT shall produce the guidelines in a
document format that the DISTRICT will be able to provide to developers or
landowners as a guide to construction on their property. The CONSULTANT
shall develop possible methods to implement the Guidelines within the County.

2.2.5 The CONSULTANT shall prepare Part 2 of the Rio Verde ADMP Study Report
as outlined in Section 5.5.5.

3.0 PHASE I - SPECIFIC TASKS

3.1 Field Survey

3.1.1 The CONSULTANT shall obtain field surveys of culverts, and drainage
structures when record drawings or previous survey data is not available as
necessary to supplement and/or update data available from the floodplain
delineation study.

3.2 Hydrologic Analysis..
J.2.l The CONSULTANT shall model the study area using a combination ofHEC-l

and FLO-2D methodology. The Piedmont Assessment (Task 3.4.1) will identify
areas of one-dimensional flow and areas of two-dimensional flow characteristics.
The CONSULTANT will model the one-dimensional flow areas using updated
versions of the existing HEC-l models, and the DISTRlCT will model the two
dimensional flow areas using the FLO-2D model.

3.2.2 The CONSULTANT shall review and become familiar with portions of the
hydrology results from the existing Hydrology Reports that are within the one
dimensional modeling area

3.2.3 The CONSULTANT shall update the HEC-l models in the one-dimensional
modeling area to reflect current watershed conditions. Subbasin boundaries and
points of concentration will be revised based on current detailed mapping. The
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DISTRICT will provide aerial mapping and the latest aerial photograph of the
study area in digital format for use in the land use update. The existing
conditions model will be as of the aerial photo date, and will reflect
improvements constructed by subdivisions or drainage features completed after
the original hydrology model was prepared. The hydrology models will be re
compiled based on the updated information.. The HEC-I models include the .
Rio Verde South Floodplain Delineation. Study and the Rio Verde North'
.E.~!e_n~!(?nFloodpialniYdirlea-tlo~·St-{idY(P~~ft)(wh1ch consists oftwo models). ..

3.2.4 The DISTRICT will develop a FLO-2D model in the two-dimensional flow area
incorporating recently completed improvements within the watershed. Due to
the size of the modeling area, it is anticipated that multiple FLO-2D models will
be required. The CONSULTANT will assist the District in formulating the
modeling approach and assumptions and will provide modeling assistance during
model development, including assistance in modeling the transition areas
between I-D and 2-D modeling approaches. The completed existing and
developed conditions models will be provided to the CONSULTANT for the
CONSULTANT'S use in evaluating flood control alternatives in Phase II.

3.2.5 The CONSULTANT shall update and revise as necessary the following
hydrologic models within the one-dimensional modeling area. The DISTRICT
will perform these tasks within the FLO-2D modeling area:

3.2.5.1 Existing Conditions: 100-yearI24-hour, and 100 year/6-hour Storms

3.2.5.2 Developed Conditions: The updated Existing Conditions hydrology
(100-year/24-hour and 100 year/6 hour) completed in task 3.2.3 shall be
updated to reflect future developed watershed conditions. The developed
watershed conditions shall be based on a probable future scenario
assuming development takes place under current regulations and
practices. The results of this analysis will establish the base condition
for the "Do-Nothing" alternative. The impacts from other alternatives
will be compared to the developed Do-Nothing condition.

3.3 Hydraulic Analysis

The study area will be modeled using a combination of HEC-RAS and FLO-2D
methodology. The Piedmont Assessment (Ta~ 3.4.1) will identify areas of one-

3.2.6

3.2.7

.The CONSULTANT shall s~bmit both paper and electronic information at each
stage ofthe review process. .

The Hydrology Report: The findings of the hydrology study will be prepared in
accordance with ADWR State Standard Attachment 1-97 (SSA 1-97) Section 4.
The report will be organized as specified by the DISTRICT, following SSA 1-97
format. Specific deviations from this hydrology scope shall not be undertaken
without written authorization from the District's Project Manager. The
DISTRICT will provide the portions of the report documenting the FLO-2D
modeling and results. The CONSULTANT will incorporate the District sections
into the overall Hydrology Report. .

•
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dimensional flow and areas of two-dimensional flow characteristics. The
CONSULTANT will model the one-dimensional flow areas using HEC-RAS or normal
depth computations, and the DISTRICT will model the two-dimensional flow areas using
the FLO-2D model. A single FLO-2D model perfonns the hydrologic and hydraulic
modeling simultaneously.

3.3.1 The CONSULTANT shall prepare a hydraulic analysis in the one-dimensional
flow areas to estimate or provide insight into the depths of flow and the areas of
inundation in the Rio Verde Area. The study area is limited to washes that have
a 1OO-year flow rate of at least 500 cubic feet per second and are at least one mile
long, which comprise about 22 river miles. Up to 15 river miles will be studied
using HEC-RAS with 1,000 feet cross section spacing. Approximately 7 river
miles will be studied using normal depth computations. The CONSULTANT
shall prep?:r:~,p}.:SIimi~~!Y.Jl)'d~aulicanalysis in accordance witIf!~@ilfi:~~f~[Q?,~i~

. ~Kyllfii'fiff§~1pft}~'i¥§TI:li'tffit1~ti*l¥~lt~-e:§'~{~u'gtlsJfl';K'2b'i0O'J~; .

3.3.2 The DISTRICT shall prepare a hydraulic analysis of the two-dimensional flow
area using FLO-2D. The CONSULTANT will assist the District in formulating
the modeling approach and assumptions and will provide modeling assistance
during model development. The completed existing and developed conditions
models will be provided to the CONSULTANT for the Consultants use in
evaluating flood control altematives in Phase II.

3.3.3 The CONSULTANT shall analyze the impact of roads on the drainage flow
paths. If there are no current survey data for this task, the CONSULTANT shall
conduct road surveys for the required hydraulic analyses of culvert crossings.

3.3.4 The CONSULTANT shall evaluate the need for FEMA designated Floodways in
the Rio Verde area. The CONSULTANT shall evaluate other options that could
be implemented, such as conveyance corridors, to help manage the flooding. If
removing current FEMA floodways is feasible, this task will be implemented in
Phase III oftms project.

3.3.5 The CONSULTANT shall document the hydraulic analysis, including the
geomorphic analysis, in a Report as stated in Section 5.5.4.

~.3.6 . The CONSULTANT shall document the survey information in a separate Report
of Survey as shown in Section 5.5.4.

3.4 Geomorphic Analysis

3.4.1 Piedmont Assessment. The CONSULTANT will conduct a piedmont assessment
and stream classification of the study area. The objective of the piedmont
assessment and stream classification will be to delineate areas of defmed
charmels with tributary drainage networks and one dimensional flow
characteristics and areas of poorly defined channels with a distributary drainage
network with two dimensional flow characteristics. The piedmont assessment
will be based on existing soils and surficial geologic mapping, interpretation of
recent aerial photographs, historical channel movement indicated by comparison
of historical aerial photographs, and field investigations. The piedmont
assessment will be completed within one month of notice to proceed. The
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deliverable for Task 3.4.1 will be a map showing the boundaries between areas of
probable one-dimensional flow and areas of probable two-dimensional flow.

3.4.2 Sedimentation and Erosion Hazard Analysis. The CONSULTANT will prepare a
sedimentation and erosion hazard analysis for the study area.

3.4.2.1 The CONSULTANT will conduct field investigations to identify,
inventory, and document evidence of existing scour problems, bank
erosion, sediment deposition, and structure failures, and to verify
mapping of geomorphic surfaces made from recent aerial photographs.
The CONSULTANT will interview agency road maintenance
supervisors to identify areas that experience frequent sedimentation and
erosion problems. The deliverable for this task will be a map of observed
sediment and erosion problems, and indexed field photographs of
problems areas as well as stable areas.

3.4.2.2 The CONSULTANT will investigate the potential for lateral channel
migration using mapping of geomorphic surfaces, comparison of channel
positions on historical aerial photographs, field observations, existing
soils and surficial mapping, application of principles of fluvial
geomorphology, and interpretation of HEC-RAS and FLO-2D modeling
(Tasks 3.2 and 3.3).

3.4.2.3 The CONSULTANT will collect up to ten (10) representative streambed
sediment samples for use in the sedimentation and erosion hazard
analysis

3.4.2.4 The CONSULTANT will identify significant flow corridors in areas of
poorly defined distributary and sheet flow areas using interpretation of
aerial photographs, geomorphic mapping, field observations, and
characterization of the types of streams in the study area.

--•

•
3.4.3 Sediment Impacts Analysis. The CONSULTANT will evaluate potential

sedimentation and erosion impacts that may result from future development. The
evaluation will consist of the following elements: (1) a sediment transport
capacity .analysis using a sediment transport function and hydraulic data

. developed in Tasks 3.2 and 3.3, (2) scour and erosion analysis for existing and
possible future development scenarios, (3) interpretation of local geomorphic
conditions, and (4) comparison with analogous landforms elsewhere in central or
southern Arizona.

3.5 Define Hazard Criteria

3.5.1 The CONSULTANT shall defme criteria for identifying hazards within the study
area resulting from flooding, flow velocity, scour, stream bank erosion and lateral
migration, sediment deposition, and structure failures. The criteria will provide a
basis ofmeasurement and will facilitate consistent determination of the existence
of hazards throughout the study area.

•
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4.0 PHASE I - PUBLIC INVOLVEMENT PROGRAM

4.1 The CONSULTANT shall work with the DISTRlCT to develop a public involvement
program. This program should include: .

4.1.1 A public forum in which the District and the Consultant shall talk to the residents
of Rio Verde to gather information and to inform the public of the purpose of the ADMP.

4.1.2 Open House to inform the public and obtain public comment on the results of the
alternative fonnulation.

4.2 The CONSULTANT shall participate in up to eight (8) additional undefined
informational meetings as necessary to gather information or to discuss the alternatives.
These meetings could be with public agencies, associations, developers, neighborhood
meetings, or individual homeowners.

4.2.1 The CONSULTANT shall participate in up to four (4) Work Group Meetings
with select stakeholder representatives.

4.3 The CONSULTANT shall be responsible for the preparation of handouts and display
boards. The CONSULTANT shall be responsible for the preparation of all the graphic
displays for neighborhood meetings and public agency board meetings. The
CONSULTANT can expect to prepare approximately seven (7) exhibits/graphic displays
for each public meeting. The CONSULTANT shall provide, in digital and printed format
a copy of each exhibit used during the public meetings. The CONSULTANT shall print
and mount all display boards/graphics, after approval from the DISTRICT.

4.4 The DISTRlCT shall provide all public notification, posting of signs, and/or placement of
the required legal advertising and display ads. The CONSULTANT shall prepare
design/text for the display ad and provide to the DISTRICT for placement. The
CONSULTANT shall prepare the mailing lists and create and mail the meeting notices.

4.5 The DISTRlCT will provide the CONSULTANT with guidelines and templates for
preparation of ads, brochures, meeting notices and the website.

4.6 The DISTRICT shall prepare a one page front and back, color, tri-fold project
i!;l.formational flier providing the project purpose, background, history, schedule and
points of contact.

4.7 The CONSULTANT shall prepare a maximum of six (6) pages, color handout that
describes and shows the Alternatives, which were selected to be studied further.
CONSULTANT shall also provide printing ofhandout.

4.8 The CONSULTANT shall chair the meetings as necessary. The CONSULTANT shall
participate in the presentation, and respond to questions as required by making formal
presentations or by written document addressing the issue.

4.9 The CONSULTANT shall arrange Open House meeting location and provide required
refreshments. The DISTRICT will provide the Certificate of Insurance.
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4.10 The CONSULTANT shall prepare meeting minutes of the public meetings, including
concerns raised by the public. •4.11 A Rio Verde website shall be hosted on the DISTRICT Website. Approved reports and
documentation from the CONSULTANT shall be submitted in a fonnat (as specified by
the DISTRICT) that can be placed on the website. The DISTRICT will provide final
review and approval of all submittals for the website.

5.0 PHASE I - PROJECT ADMINISTRATION

5.1 Meetings

The CONSULTANT shall participate in the following specific meetings during the Phase I effort:

5.1.1 Kick Off Meeting - The CONSULTANT shall meet with the DISTRICT to
submit the project schedule that shall include dates of all proposed submittals and
review meetings, and to discuss the schedule and the tasks necessary to
accomplish it. The CONSULTANT shall bring the key project team members, to
the meeting to introduce them to the DISTRICT staff that will be working on the
project.

5.1.2 Meetings shall be held with the DISTRICT staff at the following milestones
during the hydrologic analysis:

5.1.2.1 Meeting Number 1: Field trip at the start of the project to scope out the
critical pomts of the watershed and problem areas. •5.1.2.2 Meeting Number 2: As soon as the future conditions parameters have
been detennined, a meeting with the District to discuss and concur with
the selected parameters.

5.1.2.3 Meeting Number 3: To review the draft Hydrologic Report and
comments by the DISTRICT.

~

5.1.4 Alternatives Formulation Meeting - The CONSULTANT shall facilitate a
brainstorming session with the DISTRICT and other stakeholders to discuss
existing flooding problems, existing studies and to identify potential solutions.

5.1.3 ADMP Study Report - Part 1 Report Review Meeting - The CONSULTANT
shall meet with the District's Project Manager to review the overall project status
and to discuss the results of the data collection effort and review comments.

5.1.5 ADMP Study Report - Part 2 Report Review Meeting - The CONSULTANT
shall meet with the DISTRICT to review the overall project status and feasibility
of the possible alternatives.

5.1.6 Project Review Meetings. The CONSULTANT shall meet montWy with the
District's Project Manager and project review team to review the overall project
status and to discuss the District's review comments that will be provided to the
CONSULTANT at the meeting. The CONSULTANT shall be prepared to
discuss and address the comments. Any problems shall be identified and •
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discussed. The CONSULTANT shall take notes of all regularly scheduled
project review meetings.

5.2 Site Visits

5.2.1 The CONSULTANT shall make site visits as necessary to become familiar with
existing conditions.

5.2.2 The DISTRICT will conduct one scheduled site. VISIt to orient the
CONSULTANT with the project area, and to determine any initial conflicts or
opportunities.

5.3 Schedule

5.3.1 The project schedule outline shall be consistent with the numbering and tasks
defmed in this scope of work and the fee proposal.

5.3.2 The CONSULTANT shall prepare a significant event calendar that shows, at a
minimum, general timeframes for participant, agency and public meetings, and
submittal milestones. The CONSULTANT shall update the calendar as
necessary to keep it current.

5.3.3 The CONSULTANT shall provide the DISTRICT, in the project schedule,a
three-week review period for each submittal.

5.4 Invoices

5.4.1 The CONSULTANT shall submit a projection of monthly project billings with
the fee proposal. The projected billing will be consistent with the tasking of the
scope of work, the project schedule and the fee proposal.

5.4.2 The DISTRICT will provide the format for invoices and progress/status reports.
Projected invoices, with progress and status reports will be electronically
delivered to the District's Project Manager no later than the first of the month.
The invoices will be consistent with the tasking of the scope of work, project
schedule, fee proposal and projected billing.

~4.3 The CONSULTANT shall submit hard copy invoices to Accounts Payable, Flood
Control DISTRICT of Maricopa County, 2801 West Durango, Phoenix, Arizona,
85009. A copy of the invoice will be forwarded to the DISTRICT Project
Manager.

5.5 Reports or Documents

5.5.1 All reports or documents shall be submitted to the DISTRICT for review in draft
form. Upon receipt of review comments, the CONSULTANT shall incorporate
appropriate revisions and complete the report. .

5.5.2 The Interim Development Guidelines will be documented and submitted to the
District. These Interim Development Guidelines will be used by the Regulatory
Branch of the Flood Control District to manage development, which inchides
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subdivisions and individual lots, in the Rio Verde area. The Guidelines should
provide details of what can and cannot be constmcted, ways to alleviate the
impacts of construction on the watershed and how to protect stmctures from
flooding and erosion.

5.5.3 The Hydrology Report will be prepared in accordance with ADWR State
Standards Attachment 1-97. If needed, the hydrology report can then be inserted
into a Technical Data Notebook.

5.5.4 The CONSULTANT shall submit a Report of Survey at the completion of Phase
I and shall contain the following information:

5.5.4.1 Report of Survey - The Report of Survey will document survey data used
in the study. Information should include, copies of all survey note books or
printout of digital files developed, horizontal and vertical benchmarks used,
documentation of the datum upon which the benchmark was originally
established, conversion to other datum as required and a summary table of the
ERM's and benchmarks.

5.5.4.2 Hydraulic and Geormorphic Report which discusses the analyses, the
methodology and the results of the study. The report should provide supporting
documentation for the guidelines that are developed. The District will provide
written documentation for the FLO-2D analysis.

5.5.5 The CONSULTANT shall provide the Rio Verde Area Drainage Master Plan
Study based on the following table of contents and the following milestones:

5.5.5.1 Part 1 following completion of the Phase I Existing Condition Analysis.

PART 1. Executive Summary
Project Purpose & Need
Project Purpose
Project Need
Project Participation
Iriteragency Coordination
Special Interest Groups
Public Involvement Plan
Project Overview & History
Project Location
Project Authorization

5.5.5.2 Part 2 following completion of the Alternatives Formulation Task

PART 2. Alternatives Formulation
Alternatives
Strengths
Weaknesses
Estimated Costs
Opportunities
Constraints

•

•

•
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Trends
Impacted Area and Benefits

6.0 PHASE II - GENERAL TASKS - Alternative Analysis

Phase II of the Rio Verde ADMP shall be conducted only upon approval and issuance of an NTP
for Phase II by the DISTRICT. The DISTRICT may authorize in writing part or aJJ of the tasks in
Phase TI. Development· of Phase II is contingent upon determination of feasible implementable
alternatives resulting from the Phase I effort.

6.1 Existing Conditions - Update

6.1.1

6.1.2

6J.3

6.1.3
6.1.4

6.1.5

6.1.6

The CONSULTANT shall contact each utility company that has facilities, known
. or suspected, within the structural alternative corridor, to request the alignment

and size of the utility facilities.

The CONSULTANT shall update/refme the existing conditions' analysis to
reflect any new information, as appropriate.

The CONSULTANT shall identify zoning of the entirearea. and land ownership
of property that is needed for a structural solution.

The CONSULTANT shall identify any necessary rights-of-entry within the study
area. The CONSULTANT shall obtain any necessary Rights-of-Entry for the
study area.

The CONSULTANT shall obtain supplemental field surveys as necessary to aid
iIi the development of the alternatives or recommended alternative. Survey the
culverts and the road elevation and profile of 144th Street, 150th Street, 152nd

Street and the culverts within Granite Mountain Ranches.(This survey work is
included in Task 9.3.5)

Based on the selection of three (3) feasible structural solutions, the
CONSULTANT shall. prepare a Landscape Aesthetics and Multi-Use
Opportunities Overview. This will involve data collection and review of aerial·
photos, topographic mapping, engineering plans, the environmental overview,
developer plans, agency plans, master plans, and trails maps as it applies directly
to the structural solution. Data collection will be supplemented by site visits and
field reconnaissance as required to review, assess, and document existing site
conditions including landscape character, visual resources, views, multi-use
opportunities, parks, trails, and open spaces. The Preliminary Landscape
Aesthetics and Multi-Use Opportunities Overview will be documented in the
Phase n Part 3 Report and will consist of narrative text, photographs, and 1-2
graphic plan exhibits. The data collection and review performed as part of this
task will be the basis for landscape concepts developed as part of the alternative
analysis task.

FCD 2001C056
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6.2.1 The CONSULTANT shall analyze approximately four (4) three (3) alternatives,
which were selected in Phase I, to help detern1ine which one should be the
recommended alternative.

6.2.2 The CONSULTANT shall. prepare evaluation criteria and an evaluation
methodology to be used to select the preferred alternative.

6.2.3 The CONSULTANT shall evaluate, as an alternative, the interim development
guidelines that were produced in Phase 1. These interim development guidelines
may be revised to reflect any new information that is produced during the Phase
II analysis. The CONSULTANT shall develop possible methods to implement
the Guidelines within the County.

6.2.4 For the structural alternative or component, the CONSULTANT shall prepare
conceptual designs that shall be limited to typical sizes and dimensions and shall
be sufficient to· determine the costs of major project components to include
design, major construction items, utility relocation, land and right-of-way
acquisition, engineering and legal contingencies, and shall include estimates of
operation and maintenance costs.

6.2.4.1 The DISTRICT CONSULTANT shall revise the FLO-2D hydrologic
models, if a structural alternative will affect the hydrology. The
structural alternatives are contained entirely within the 2-D modeling
area. Revisions to the I-D HEC-l models will therefore not be required
to model structural alternatives. Additional HEC-l hydrology modeling
willmay need to be developed for some areas identified from Phase 1.

6.2.4.2 The CONSULTANT shall preparerevise the hydraulic models to include
any structural component that may change the hydraulic analysis.
Hydraulic analysis will be limited to uniform flow methods such as
Manning's equation.

6.2.4.3 The CONSULTANT shall design the structure to be environmentally
friendly and to blend in with the natural landscape of the area. The
Consultant shall follow the District's Policy for the Aesthetic Treatment.
and Landscaping of Flood Control Project, December 16, 1992 and
revised 2001. .For a maximum of three two alternatives of the structural
solution, the CONSULTANT. will develop landscape concepts. One
exhibit will be prepared for each alternative (3 2 maximum). Each
exhibit will include at a minimum a plan view and character sketch
depicting the proposed landscape/aesthetic and multi-use theme (as
applicable). The Alternative Analysis will be included in the Phase II
Part 3 and Part 4 Report and will consist of narrative text and a
maximum of 3 2 graphic plan exhibits.

6.2.5 The CONSULTANT shall evaluate the need for facilitate up to three floodplain
strategy' meetings with the DISTRICT to develop an approach to developing
additional FEMA Floodplains in the FLO-2D modeling area of the Rio Verde
Area. A nonstructural alternative may be to delineate all or partial floodplains in
the area. The CONSULTANT shall recommend if which floodplains,
floodways, or flood zones are necessary. The CONSULTANT shall meet with

•

•
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the City of Scottsdale to detemline if floodplains should be delineated in the City
limits and what Hood zones would be preferable.

6.2.6 The CONSULTANT shall assess the potential benefits of each altemative as
compared to the "No Action" altemative.

6.2.7 The DISTRlCT shall prepare an Environmental Overview Update for the
structural alternatives that shall include a socioeconomic, physical and natural
environmental impacts, and cultural aspects of the study area.

6.2.8 The CONSULTANT shall prepare Part 3 of the Rio Verde ADMP Study Report
as outlined in Section 8.5.3 to document the preliminary alternatives analysis.

6.2.9 The CONSULTANT shall facilitate an alternative evaluation session.
. Participants will utilize the approved evaluation criteria in a matrix evaluation to

rate the alternatives and identify the preferred alternative.

6.2.10 The CONSULTANT shall prepare Part 4 of the Rio Verde ADMP Study Report
as outlined in Section 8.5.4 to document the results of the alternatives evaluation.
and to present the preferred altemative.

6.2.11 The CONSULTANT shall develop possible methods of implementing the
altematives. These methods shall be documented and submitted to the District.

6.3 Assess Impacts of Preferred Alternative

6.3.1 The CONSULTANT shall update the hydraulic analysis to assess the impacts of
the preferred alternative. The normal depth, HEC-RAS and FLO-2D analysis
will be updated to incorporate the elements of the preferred alternative and
identify the residual floodplain. The residual floodplain will be compared to the
existing conditions floodplain or the probable future scenario floodplain
identified in Task 3.2.4.2.

7.0 PHASE II - PUBLIC INVOLVEMENT PROGRAM..
7.1 The CONSULTANT shall work with the DISTRlCT to develop a public involvement

program. This plan should address an open house meeting to inform the public and obtain
public comment on the results of the refined alternative analysis and the recommended
alternative.

7.2 The CONSULTANT shall partICIpate in up to four (4) other, undefined information
meetings as necessary for the project such as neighborhood meetings and public agency
meetings.

7.2.1 The CONSULTANT shall participate in up to two (2) Work Group Meetings
with select stakeholder representatives.

7.3 The CONSULTANT shall be responsible for the preparation of handouts and display
boards. The CONSULTANT will be responsible for the preparation of all the graphic
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displays for public open house meetings and public agency board meetings. The
CONSULTANT can expect to prepare approximately seven (7) exhibits/graphic displays
for each public meeting. ll1e CONSULTANT will provide, in digital and printed forn1at
a copy of each exhibit used during the public meetings. The CONSULTANT shall print
and mount all display boards/graphics, after approval by the DISTRlCT.

7.4 The DISTRlCT shall provide all public notification, posting of signs, and/or placement of .
the required legal advertising and display ads. The CONSULTANT shall prepare
design/text for the display ad and provide to· the DISTRlCT for placement. The
CONSULTANT shall also prepare the mailing lists and create and mail the meeting
notices.

7.5 The DISTRlCT will provide the CONSULTANT with guidelines and templates for
preparation of ads, brochures, meeting notices and the website.

7.6 The CONSULTANT shall chair the meetings as necessary. The CONSULTANT shall
participate in the presentation, and respond to questions as required by making formal
presentations or by written document addressing the issue.

7.7 The CONSULTANT shall arrange Open House meeting location and provide required
refreshments. The DISTRICT will provide the Certificate of Insurance.

7.8

7.9

The CONSULTANT shall prepare meeting minutes of the public meetings, including
concerns raised by the public.

The CONSULTANT shall prepare a one (1) page, color brochures/newsletters that
updates any infonnation that was provided in the previous brochure/newsletter. This
brochure/newsletter will be for the public meeting's participants and other interested
parties. These brochures/newsletters will provide at a minimum a project update of work
conducted during the milestone period, work to be conducted during the next time period,
upcoming events, question and answers of questions identified during the study effort and
the project schedule. The DISTRICT will provide final review and approval of any
document to be sent to the public. The documents will be provided in mail-ready fonnat.
The CONSULTANT will print and distribute any documents.

•
7.10 The Rio Verde website will continue to be hosted on the DISTRICT Website. Approved

repo.~s shall be submitted in "a fonnat (specified by the DISTRICT) that can be placed on
the website.. The DISTRICT will provide final review and approval of all submittals for
the website..

8.0 PHASE II - PROJECT ADMINISTRATION

8.1 Phase II - Meetings

Tne CONSULTANT shall participate in the following specific meetings:

8.1.1 ADMP Study Report Part 3 Preli...'1linary Alternatives Report Review Meeting
The CONSULTANT shall meet with the DISTRICT team to review the overall
project status and to discuss the Preliminary Alternatives Report review
comments. •
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8.1.2 The CONSULTANT in conjunction with the DISTRlCT team and based on a
recommended matrix shall facilitate an Alternative Evaluation where the
participants will evaluate the alternatives based on the evaluation criteria. The
CONSULTANT shall assemble the evaluations and identify the recommended
alternative receiving the highest composite score. The recommended alternative
may be comprised of structural and non-structural features.

8.1.3 ADMP Study Report Part 4 Alternatives Analysis Report Review Meeting - The
CONSULTANT shall meet with the DISTRlCT team to review the overall
project status and to discuss the Alternatives Analysis Report review comments.

8.1.4 Project Review Meetings. The CONSULTANT shall meet monthly with the
District's Project Manager and project review team to review the overall project

. status and to discuss the District's review comments that will be provided to the
CONSULTANT at the meeting. The CONSULTANT shall be prepared to
discuss and address the comments. Any problems shall be identified and
discussed. The CONSULTANT shall take notes prepare meeting minutes of all
regularly scheduled project review meetings with the District or outside agencies.

8.2 Site Visits

8.2.1 The CONSULTANT shall make a site visit at the beginning and near the end of
the Alternative Analysis. This site visit shall incorporate any new development
or changes to the area.

8.3 Schedule

8.3.1 The project schedule outline will be consistent with the numbering and tasks
defined in this scope of work and the fee proposal.

8.3.2 The CONSULTANT shall prepare a significant event calendar that shows, at a
minimum, general timeframes for participant, agency and public meetings, and
submittal milestones. The CONSULTANT shall update the calendar as
necessary to keep it current.

~3.3 The CONSULTANT shall provide the DISTRlCT, in the project schedule, a
three-week review period for each submittal

8.4 Invoices

8.4.1 The CONSULTANT will submit a projection ofmontWy project billings with the
fee proposal. The projected billing will be consistent with the tasking of the
scope of work, the project schedule and the fee proposal.

8.4.2 The DISTRlCT will provide the format for invoices and progress/status reports.
Projected invoices, with progress and status reports will be electronically
delivered to the District's Project Manager no later than the first of the month.
The invoices will be consistent with the tasking of the scope of work, project
schedule, fee proposal and projected billing.
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8.4.3 The CONSULTANT shall submit hard copy invoices to Accounts Payable, Flood
Control DISTRICT of Maricopa County, 2801 West Durango, Phoenix, Arizona,
85009. A copy of the invoice will be forwarded to the DISTRlCT Project

.Manager.

8.5 Reports

8.5.1 All reports shall be submitted to the DISTRICT for review in draft form. Upon
receipt of review comments, the CONSULTANT shall incorporate appropriate
revisions and complete the report.

8.5.2 The CONSULTANT shall provide the Rio Verde Area Drainage Master Plan
Study Report based on the following table of contents and the following
milestones:

••

8.5.3 PART 3. Characteristics of the Structural Alternative

Existing Conditions Update
Hydrology Updates (HEC-l only)
Landscape Concepts
Potential Benefits
Environmental Overview Update (DISTRlCT)
Implementation Methods
Maintenance Plan
Dimensional
Widths
Configuration
Design Flows
Modal
Vehicular
Major Streets
Bridge Crossings
Equestrian Trails

. Bikeways .
Trail ways

~ Summary ofModal Characteristics
Socioeconomic Environment
Jurisdiction and Ownership
Land Use
Zoning
Population
Environmental Justice
Summary of Sociological Environment

DISTRICT TO PROVIDE
Physical and Natural Environment
Topography
Biotic Communities
Wildlife
Sensitive Species and Habitat

,

•

•
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Cultural Resources
Summary of Physical and Natural Environment

Summary of the Existing Corridor
Corridor Opportunities & Constraints
Opportunities
Constraints

8.5.4 PART 4.· Alternative Development
Alternative Analysis
Development Guidelines Document
Impacts of Socioeconomic Environment
Impact ofPhysicallNatural Environment
Impact of Cultural Resources

. AdvantageslDisadvantages
Estimate of Costs
Capital
Operation & Maintenance
Implementation

9.0 PHASE III- GENERAL TASKS .. Recommended Plan

Phase In oCthe Rio Verde ADMP shall be conducted only upon approval and issuance of an
NTP for Phase III by the DISTRICT. The DISTRICT may authorize in writing part or all
of the tasks in Phase In. Development of Phase III is contingent upon determination of a
feasible implementable alternative resulting from the Phase II effort.

9.1 Development Drainage Guidelines

9.1.1 Development Interim Drainage Guidelines that were produced in Phase Irefined
in Phase II will now need to be finalized. An implementation Plan for the
Development Drainage Guidelines that the District can follow shall be developed
and documented. The CONSULTANT shall evaluate the possibility of
implementing the Guidelines through the Maricopa County Planning and
Development Department or through the District's Regulatory Branch. The
Drainage Guidelines need to i.nc1ude recommendations for "Roadway De.sign
Standards in Rio Verde". The Guidelines also need to include recommeridations
on how to handle Stock Tanks.

9.2 Structural Alternative

9.2.1 For a structural alternative or component the CONSULTANT shall prepare
Preliminary Design Plans which will identify the approximate sizes, slopes,
profiles, alignments, cross-sections and plan and profile for proposed channels,
culverts, basins and/or other features at I" = 200' scale, 2-foot contour. The
CONSULTANT shall estimate the construction cost for the recommended plan.
Landscaping, recreation, and/or ecological sites and aesthetic features shall be
included in project drawings and cost estimates. Contours may be turned off on
final drawings.
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9.2.2 The CONSULTANT shall show major existing utilities impacting the
recommended plan on the Preliminary Design Plans. Estimates of the cost to
relocate or realign the utilities shall be included in the project cost estimates as a
separate line item.

9.2.3 The CONSULTANT shall identify permanent and temporary right-of-way and
easement requirements necessary for the recommended plan.

9.2.4 The CONSULTANT shall provide hydrologic models that incorporate the
hydrologic effects of the recommended plan and features identifIed for the
watershed as part of this Area Drainage Master Plan.

9.2.5 The CONSULTANT shall document the recommended plan in Pmt 5 of the
ADMP Study Report as shown in Section 11.5.3.

9.2.6. The CONSULTANT shall prepare an implementation plan for the reconunended
plan.

9.2.7 The CONSULTANT shall present the recommended plan, to include the
maintenance plan, and preliminary implementation plan at the Feature
Prioritization Meeting. The Participants shall prioritize the features of the
recommended plan and the CONSULTAt'lT shall include the prioritization in the
fInal report.

9.2.8 The CONSULTANT shall assess the area benefIted for each identifIed project
feature of the recommended plan. The assessment should include the area
benefIted by the feature, the number and type of public facilities within the
benefIted area, type and number of residential or commercial buildings,
quantitative evaluation of damages prevented and/or other infonnation that will
typify the benefIted area.

9.2.9 The CONSULTANT shall document the recommended plan and project
prioritization in Part 6 of the ADMP Study Report as shown in Section 11.5.4.

9.3 Floodplain Delineations Alternative

9.lt.l If floodplain delineations are deemed to bea part of the Recommended Plan, the
CONSULTANT shall delineate up to seventeen (17) twenty-one (21) linear miles
ofadditional floodplains (to be defIned during the analysis). TIllscontract will be
based on an estimated fIve (5) miles of delineation but can be increased by
change order if additional floodplain delineations are determined to be required.

In addition to the approximately fIfteen (15) miles of Phase 1 floodplains
(non-overlap length). The total floodplain delineation will be about 32 miles, of
which 23.6 miles will be delineated with detailed methods, resulting in base flood
elevations and a floodway. The remaining 7.9 Dliles will be delineated with
approximate methods without base flood elevations. All Phase I floodplains
within a mapping problem area generally bounded by Rio Verde Drive, 154lh

Street, four miles north ofllio Verde Drive and 1361h Street will be revised, based

on new topographic mapping supplied by the District. ones already
approved. •
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9.3.2

9.3.3

Floodplain delineations will be conducted using methodology as outlined by
FEMA. The CONSULTANT will prepare the study using the guidelines

!f~i~i~iiii~~~~~~~r~!~fifff~!,);a
The delineation work shall meet requirements for floodplain delineations as
prescribed by FEMA and ADWR. Elevation Reference Marks will be placed per
FEMA requirements and the Consultant Guidelines. The DISTRlCT will supply
the monument markers.

9.3.4

9.3.5

9.3.6

9.3.7

. The CONSULTANT DISTRlCT is responsible for placement of the legal
advertising, notifying the public ofthe study. The advertisement will be run two
times in a widely circulated newspaper, with approximately one week between
nms. The advertisement must also be run hvo times in a local newspaper that
serves the area being studied or other local publication as approved by the
District Project Manager. After the advertisement is nm the CONSULTANT
DISTRlCT will supply the CONSULTANTDISTRICT with a copy of the
original affidavit ofpublication from each of the newspapers for each day that
the advertisement ran.

The CONSULTANT shall obtain supplemental field surveys as necessary for
hydraulic modeling of roadways and culverts constructed along study washes
since completion of Phase I and provide elevation certificates for up to 50 houses
that may be flooded but have never been surveyed. Houses that may be flooded
needtowillbe documented in a report and depicted on a map. Road profile
surveys and culvert surveys willbe conducted along 144th Street, 150 th Street,
152nd Street, and Lone Mountain Road and culverts within Granite Mountain
Ranches and Rio Mountain Estates.

The finished floor elevations from the elevation certificates will be compared
with the base flood elevations from the HEC-RAS and FLO-2D floodplain
models to identIfy existing structures with finished floors below the BFE's.
Floodproofing measures will be identified for up to five (5) structures found to be
below the BFE.

The delineation study shall be based on the final results of the hydrologic study
as directed by the DISTRICT.

The findings of the floodplain/floodway delineation study will be presented in
section 4 of the Technical Data Notebook and shall be prepared in accordance

·tfi"i!A'~i;\km~~'f:;til~Ifl~1!",;;·;g1~::i,p:J'"~~t'fr"&'D&itt''1·''fl0'4,<M.~fA1f.jrlli")[@ti~t. Th rt h 11 b
WI '~~~~~;!tJ.§:i!:.~,;~!i",";,,~~-R,~',;m?i}.:&"¥~,I§Jrt-'!;:}~~l.. e repo s a e
organized as specified by the DISTRICT standards, following SSA 1-90 format

9.3.8 If Floodways are delineated, they shall be determined using equal conveyance
encroachment (method 4) to start with, but only encroachment method 1 will be
used in the [mal analysis. The floodway encroachment is to be as near the one
foot max.imum rise in elevation as possible. If Conveyance Corridors are more
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appropriate, then they shall be detennined in accordance with the method
outlined in the "Rio Verde Delineation and Development Guidelines (Draft)".

9.3.9 The CONSULTANT shall obtain DISTRlCT approval at each of the following
steps:

Field reconnaissance report and estimation of Manning's "n" values.
Proposed location and alignment of the cross sections and channel centerline.
Floodplain (natural) delineation.
Floodway delineation using equal conveyance encroachment (method 4).
Floodway delineation using encroachment method 1.
Final Hydraulics Report.

9.3.10 Cross Sections

9.3.1 0.1 The location and aliglID1ent of cross sections and channel centerline will
be submitted for the District's review and approval before digitizing the
cross section data. Cross section stationing will be from left to right
looking downstream with the thalweg as station 10,000. Cross sections
will be spaced approximately every 5D.Q.feet for detailed study washes
and --LQQQ feet for approximate study washes, unless geographic or
structural constraints dictate otherwise, and will extend the full width of
the area inundated by 100-year floodwaters. Identification of cross
sections will be in river miles, increasing upstream. The stationing will
tie into the specified river mile of the existing FEMA studies. The cross
section may need to be reoriented or altered after running the HEC-RAS
model to ensure that they are perpendicular to flow per FEMA criteria.
Cross sections developed by the HEC-RAS interpolation feature are not
to be used.

9.3.10.2All cross-sections will be plotted using a pen, laser, or electrostatic
plotter. The cross section plots will show water surface profiles,
ineffective flow areas, "n" values, encroachments, channel stationing and
other pertinent information. All plots are to be accompanied by a legend.
These plots should be available at all reviews.

9.3.10.3Cross section·plots are limited to one plot at the following three stages of
work: (a.) a plot of digitized "GR", STCHL, STCHR, centerline (station
10,000) to be used as a check of input data and for working sections
during compilation of the floodplain model; (b.) a plot of the cross
section for the completed floodplain run which shows the floodplain
water surface elevation, ineffective flow areas, "n" values, and
encroachments to be used as working sections for development of the
floodway model; (c.) a plot of the finalfloodway model cross sections
which will show Type 1 encroac1m;lents and encroached water surface, in
addition to data covered in items (a.) and (b.). These cross sections,
generated under (c.), will be submitted as part of the Final Report.

9.3.10.4Flood zones shall be determined according to FEMA criteria and clearly
labeled on the final drawings. The BEC-RAS floodplains east of
approxin1ately 136

lh
Street and/or south of Rio Verde Drive will be

•

•

•
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delineated with Zone AE. The remaining floodplains will be determined
with Zone A without base flood elevations.

9.3.10.5The CONSULTANT shall submit pertinent HIS data with each
~--- .........

submittal.
.-;,,-~'.._.._-_.-

9.3.11 Floodway Removal (Optional)

9.3.11.1 This task will not be completed unless authorized by the DISTRICT. If
floodway removal is recommended in Task 3.3.46.2.5, the
CONSULTANT shall implement the recommendation. The appropriate
documents will be prepared and submitted to FEMA, requesting official
removal of certain FEMA-designated Floodways in the Rio Verde area.

9.4 Implementation Plan

9.4.1 The CONSULTANT shall develop a strategy for the implementation of the Rio
Verde Recommended Plan consisting ofthe following.

9.4.2 The CONSULTJ-\NT shall identify potential funding sources for implementation
of the plan. The CONSULTANT shall prepare a funding document that includes
the source of funding, application procedures, cost-share, and constraints.

9.4.3 The CONSULTANT shall produce landscape and multi-use design guidelines as
appropriate to provide consistency during implementation.

9.4.4 The CONSULTANT shall review the floodplain and stormwater ordinances for
jurisdictions relevant to the Rio Verde area. The CONSULTANT shall provide
recommendations as to ordinance modifications that may be required to ensure
the implementation of the plan. TIns does not include the drafting of ordinance
specific language.

9.4.5 The CONSULTANT shall prepare a separate memo to the DISTRICT that
identifies key opportunities and constraints for implementation of all the
alternatives. The memo shall consider tinling, funding, proposed public projects,
summary ofpublic feedback, permitting, and regulatory issues.

9.5 ~aintenance Plan for Any Structural Alternatives

9.5.1 The CONSULTANT shall estimate maintenance requirements and costs for the
flood control elements of the recommended Project on an annual basis. The life
cycle to be used in calculations shall be 50 years. The DISTRICT will provide
maintenance and cost data to the CONSULTANT. The results will be included
in the Part 3 Report.

9.5.2 The CONSULTANT shall estimate maintenance requirements and typical costs
on the landscape and appropriate multi-use components ofthe recommended plan
on an annual basis, using a 50-year project life cycle. The plan will also identify
jmisdictional responsibilities of these components.
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10.0 PHASE III - PUBLIC INVOLVEMENT PROGRAM

10.1 The CONSULTANT shall work with the DISTRICT to develop a public involvement
program. This plan should address an open house meeting to inform the public of the
Final results of selected recommended alternative.

. 10.2 The CONSULTANT shall be responsible for the preparation of handouts and display
boards. The CONSULTANT will be responsible for the preparation of all the graphic
displays for public open house meetings and public agency board meetings. The
CONSULTANT can expect to prepare approximately seven (7) exhibits/graphic displays
for each public meeting. The CONSULTANT will provide, in digital and printed format
a copy of each exhibit used during the public meetings. The CONSULTANT shall print
and mount all display boards/graphics. .

10.3 The DISTRICT shall provide all public notification, posting of signs, and/or placement of
the required legal advertising and display ads. The CONSULTANT shall prepare
design/text for the display ad and provide to the DISTRICT for placement. The
CONSULTANT shall also prepare the mailing lists and mail the meeting notices.

lOA The DISTRICT will provide the CONSULTANT with guidelines and templates for
preparation of ads, brochures, meeting notices and the website.

10.5 The CONSULTANT shall chair the meetings as necessary. The CONSULTANT shall
participate in the presentation, and respond to questions as required by making formal
presentations or by written document addressing the issue.

10.6 The CONSULTANT DISTRICT shall arrange Open House meeting location and the
CONSULTANT will provide required refreshments. The DISTRICT will provide the
Certificate of Insurance.

10.7 The CONSULTANT shall prepare meeting minutes of the public meetings, including
concerns raised by the public.

10.8 The CONSULTANT shall prepare and print a onepage front and back, color, tri-fold
proifct inforrnational flier which updates the information since the last public meeting.
ThebISTRICT will provide fma1 review and approval of any document to be sent to the
public.

10.9 The DISTRICT will continue with the Website for the project to communicate project
information and status. The website shall be hosted on the DISTRICT Website.
Approved reports shall be submitted in a format that can be placed on the website. The
DISTRICT will provide final review and approval of all submittals for the website.

10.10 The CONSULTANT shall participate in up to one (1) fmal Work Group Meeting with
select stakeholder representatives.

•

•
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11.0 PHASE III -PROJECT ADMINISTRATION

11.1 Meetings

11.1.1 ADMP Study Report - Part 5 Recommended Plan Submittal Meeting - The
CONSULTANT shall meet with the DISTRICT team to review the overall
project status and to discuss the Recommended Plan, The CONSULTANT shall
explain all assumptions and calculations completed up to this point. Any
problems will be identified and corrective actions agreed upon at this meeting.

11.1.2 Feature Prioritization Meeting - The CONSULTANT shall coordinate a meeting
wit.h the participants to discuss implementation of the Recommended Plan and

. develop project priorities and phasing.

11.1.3 Project Review Meetings. The CONSULTANT shall meet monthly with the
District's Project Manager and project review team to review the overall project
status and to discuss the District's review comments that will be provided to the
CONSULTANT at the meeting. The CONSULTANT shall be prepared to
discuss and address the comments. Any problems shall be identified and
discussed. The CONSULTANT shall take notes prepare meeting minutes of all
regularly scheduled project review meetings.

11.1.4 ADMP Study Report - Part 6 Recommended Plan Subrillttal Meeting - The
CONSULTANT shall meet with the DISTRICT team to review the overall
project status and to discuss the Recommended Plan. The CONSULTANT shall
explain all assumptions and calculations completed up to this point. Any
problems will be identified and corrective actions agreed upon at this meeting

11.1.5 The CONSULTANT and DISTRICT shall meet to discuss the final performance
evaluation.

11.2 Site Visits

11.2.1 Site visit during the Recommended Plan Analysis to verify that the conditions
have not significantly changed during the fmal stages of the project...

11.3 Schedule

11.3.1 The project schedule outline will be consistent with the numbering and tasks
defined in this scope ofwork and the fee proposal.

11.3.2 The CONSULTANT shall prepare a significant event calendar that shows, at a
minimum, general timeframes for participant, agency and public meetings, and
submittal milestones. The CONSULTANT shall update the calendar as
necessary to keep it current.

11.3.3 The CONSULTANT shall provide the DISTRICT, in the project schedule, a
three-week review period for each submittal
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11.4 Invoices

11.4.1 The CONSULTANT will submit a projection of monthly project billings with the
fee proposal. The projected billing will be consistent with the tasking of the
scope of work, the project schedule and the fee proposal.

11.4.2 The DISTRICT will provide the format for invoices and progress/status reports.
Projected invoices, with progress. and status reports will be electronically
delivered to the District's Project Manager no later than the first of the month.
The invoices will be consistent with the tasking of the scope of work, project
schedule, fee proposal and projected billing.

11.4.3 The CONSULTANT shall submit hard copy invoices to Accounts Payable, Flood
Control DISTRICT of Maricopa County, 2801 West Durango, Phoenix, Arizona,
85009. A copy of the invoice will be forwarded to the DISTRiCT Project
Manager.

11.5 Phase III - Reports

11.5.1 All reports shall be submitted to the DISTRICT for review in draft form. Upon
receipt of review comments, the CONSULTANT shall incorporate appropriate

. revisions and complete the report.

11.5.2 The CONSULTANT shall provide the Rio Verde Area Drainage Master Plan
Study Report based on the following t3;ble of contents and the following
milestones:

11.5.3 PART 5. Recommended Plan
Preferred Alternative

11.5.4 PART 6. Recommended Plan (preliminary design plans for stmctural
component)
Maintenance Plan
Implementation Plan
Key Success Factors
Funding Sources

.. Priority ofFeatures to be implemented

Parts 1, 2, and 3 and 4 following completion of the Alternatives
AnalysisDevelopment Task.

Executive Summary and Parts 1, 2, 3, 4 and 5 following completion of the
Recommended Plan Task. Six (6) Copies of the Executive Summary shall be
bound separately from the Study Report.

11.5.5 IfFEMA floodplains are delineated, the CONSULTANT shall prepare a
Technical Data Notebook in accordance with ADWR State Standards
Attachment 1-90 (SSA 1-90) and the Consultant Guidelines, except as modified
within this Scope ofWork.

'.•

•

•
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12.0 DELIVERABLES FOR ALL PHASES

12.1 The CONSULTANT shall submit all items 'sealed' by a registered civil engineer in the
State of Arizona. Upon receipt of the final submittal, the DISTRlCT shall review the
report and preliminary plans for the accurate incorporation of all final comments. If
incomplete and/or incorrect incorporation of those comments is found, the original
documents shall be returned to the CONSULTANT for correction and re-submittal.

12.2 The CONSULTANT shall submit computer files of the information to the DISTRICT
delivered on CD diskettes.

12.3 Reports, documents, figures, exhibits, and tables shall be submitted in Word 6.0 and/or
Excel 97 or other acceptable software format as determined by the DISTRlCT.

12.4 Plans should be in AutoCAD version 14 format (dwg) or MicroStation (dgn) format in
accordance with Section 19, CADD Drafting Standards, and Consultant Guidelines dated
August 1, 2000.

12.5 The CONSULTANT shall submit five three (53) hard (paper) and one (1) electronic copy
for each DRAFT report, estimates, schedules or drawings to the DISTRICT.

12.6 The CONSULTANT shall submit five (5) copies and one (1) electronic copy in PDF
format for each FINAL report, estimates, schedules or drawings to the DISTRICT.

12.7 Ifa FEMA submittal is required. The CONSULTANT will deliver the following items to
the DISTRICT before delivering the FEMA submittal package:

12.7.1 Original Copies of Affidavits of Publication of the legal advertisements.
Additional copies are to be included in the Technical Data Notebook.

12.7.2 All topographic and related data for the District's Hydrologic Information
System that isn't subject to change during FEMA's review should be submitted
at this time. The Digital Terrain Model and related data should also be submitted
at this time.

JJ.7.3 If bound separately from the Technical Data Notebook, three (3) copies of the'
field survey notes and office calculations.

12.8 FEMA Submittal (if necessary): The CONSULTANT will submit the following items to
the DISTRICT for review by FEMA and any other appropriate governmental agency. All
of the following products are considered deliverables for the FEMA submittal:

12.8.1 Two (2) Three (3) complete sets of black line topographic base maps with the
floodplain/floodway delineations shown. All drawings will be signed and sealed
by persons of appropriate professional registration(s). Each registrant will
provide a specific statement as to what service they perfonned.

12.8.2 Two (2) Three (3) complete copies of the Technical Data Notebook, including
HEC-l and HEC-RAS input/output files on diskettes. The Technical Data
Notebook will be prepared in accordance with ADWR State Standards
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Attaclunent 1-90 (SSA 1-90). The notebook will be organized as specified by the
DISTRICT, following SSA 1-90 format.

12.8.3 Two (2) sets of completed FEMA forms will be submitted in a notebook separate
from the Final Report.

12.8.4 Two (2) copies ofthe current FIRM panels showing the proposed delineation.

12.9 Final Submittal: The following products are considered deliverables for the final
submittal to the DISTRICT after FEMA approval is issued:

12.9.1 One (1) complete set of non-erasable topographic mylars of the work-study
drawings. Sheets shall be 24" X 3611 in size and numbered to correspond to the
delineation maps.

12.9.2 One' (1) complete set of mylars and four (4) complete sets of sealed blue line
topographic base maps with the floodplain/floodway delineations shown. All
drawings will be signed and sealed by persons of appropriate professional
registration(s). Each registrant will provide a specific statement as to what
service they performed.

12.9.3 All remaining hydrologic and 'floodplain/floodway delineation data 111

conformance with the District's HIS Specifications.

12.9.4 Four (4) Two (2) complete copies of the Technical Data Notebook including
HEC-l and HEC-RAS input/output files on diskettes. The Technical Data
Notebook will be prepared in accordance with ADWR State Standards
Attachment 1-90 (SSA 1-90). The notebook will be organized as specified by the
DISTRICT, following SSA 1-90 format. This submittal of the Technical Data
Notebook shall include any correspondence and/or meeting minutes with the
reviewing agencies and shall reflect any revisions required by those reviewing
agencies. Revisions may include, but are not limited to, modifications to the
delineation maps, the HEC-l model, the HEC-RAS model, and/or the Final
Report.

•
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EXHIBIT A

SCOPE OF WORK

CONTRACT FCD 2005C023
Work Assignment #1

Rio Verde ADMP
Floodplain Delineation FEMA Submittal

March 6, 2007
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1. GENERAL DESCRIPTION

1.1 PROJECT DESCRIPTION

1.1.1 This scope of work is for professional engineering services necessary for
modifying floodplain workmaps and technical documentation for FEMA
submittal/approval of I-Dimensional floodplain delineations within the
Rio Verde ADMP study area. The CONSULTANT will coordinate with
the Flood Control District of Maricopa County (FCDMC) to obtain
downstream boundary conditions and other coordination items to finalize
I-Dimensional floodplain delineations and corresponding FEMA
submittal documents. The project shall be perfonned according to
direction presented in the FCDMC Consultant Guidelines, Section 11.0
and the following.

1.2 PURPOSE & NEED

1.2.1 The Rio Verde ADMP study area is experiencing rapid population and
economic growth necessitating detailed flood hazard infonnation for use
in regulating development. FEMA approval of 100-Year floodplain
delineations and subsequent revision to Federal Insurance Rate Maps
provide flood hazard infonnation and means to effectively manage
floodplain encroachment.

1.2.2 I-Dimensional floodplain delineations already perfonned with the Rio
Verde ADMP use assumed starting water surface as downstream boundary
conditions. Downstream floodplain features have been studied by
FCDMC using 2-Dimensional modeling methods. I-Dimensional
floodplain delineations need to be modified to make use of detailed
hydraulic modeling results at their downstream boundary.

1.3 LOCATION

1.1.1 The area of study for the Rio Verde ADMP 1-D Floodplain Delineation
Study is shown on Figure 1. The ADMP study area is generally bounded
by the Tonto National Forest on the north, McDowell Mountain Regional
Park on the south, approximately IISth Street alignment to the· west; and
the Verde River to the east. The total ADMP and watershed area is
approximately forty (4.0) square miles.

1.4 PARTICIPANTS

Coordination with the following organizations is expected for infOlmation and
input into the study:

Felicia Terry, Project Manager, Flood Control District of Maricopa County
Tom Loomis, Special Projects, Flood Control District ofMaricopa County
Federal Emergency Management Agency

1
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Developers/Landowners for Adjacent Properties
Figure 1

I!II_-==-_-= -=== Mile<

Legend:

1.5 SCHEDULE

1.5.1 The milestones shall be as follows in weeks from notice to proceed (NTP):

Notice to Proceed (Schedule to be determined)
• Draft Submittal- 6 week from NTP
• Public Meeting - 10 weeks from NTP
• FEMA Submittal-12 weeks from NTP
• Final Submittal - 2 weeks from FEMA Approval

2. TASKS

2.1 COORDINATION

The CONSULTANT will arrange and attend one (1) open house style Public
Meeting to allow the public to comment on delineated floodplains. This task
shall include the following:

2



2.1.1 The DISTRICT shall arrange the Open House meeting location and
provide the Certificate of Insurance. The CONSULTANT shall provide
refreshments. .

2.1.2 The CONSULTANT shall be responsible for the preparation of handouts
and display boards for the Public Meeting. The CONSULTANT can
expect to prepare approximately ten (10) exhibits/graphic displays for the
public meeting. The CONSULTANT shall provide in pdf format a copy
of each exhibit to be used during the public meeting. The
CONSULTANT shall print and mount all display boards/graphics, after
approval from the DISTRICT.

2.1.3 The CONSULTANT shall prepare a PowerPoint presentation for the
meeting if requested by the DISTRICT. The CONSULTANT shall
provide in PDF format a copy of the power point presentation to the
DISTRICT for review prior to the public meeting.

2.1.4 The CONSULTANT shall provide up to 5000 public notification
postcards, a Legal Advertisement, and a Display Advertisement for the
newspaper.

2.1.5 The DISTRICT shall prepare the mailing lists and create mailing labels,
provide postage, mail the public notification postcards, and arrange and
pay for the placement of the Legal· Advertisement and the Display
Advertisement in the newspaper. The DISTRICT shall create a Press
Release.

2.1.6 The CONSULTANT shall prepare meeting minutes of the public meeting,
including concerns raised by the public.

2.2 FLOODPLAIN DELINEATION

2.2.1 The DISTRICT will provide direction on modifications to be made to the
existing floodplain HEC-RAS models in order to tie in hydraulically with
downstream floodplains. Modifications will be limited to:· (1)

.modification necessary to tie into the water surface elevation provided by
2-Dimensional floodplain analysis, (2) removal of cross sections and
floodplains that overlap the 2-Dimensional floodplain analysis or are no
longer needed, and (3) an additional overflow weir at a location specified
by the DISTRICT. The CONSULTANT will modify the HEC-RAS
models for affected floodplains, rerun the models, redelineate the
floodplain boundaries as necessary, and present the results on floodplain
workmaps and within the Final Report and Technical Data Notebook
(hereafter referred to as the TDN). Additional changes to I-D floodplain
models resulting from future or additional changes to the 2-Dimensional
floodplain model are not included in this Scope of Work. Floodway
delineation is not included in this scope ofwork.

2.2.2 The CONSULTANT will revise the Rio Verde Floodplains Technical
Data Notebook to include revised I-Dimensional floodplain delineation
results and supporting documentation and provide appropriate references
to a separate TDN volume, to be composed by the DISTRICT,
documenting the 2-Dimensional floodplain analysis. The TDN will be

3
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prepared in accordance with ADWR State Standards Attachment 1-97
(SS 1- 97). The notebook will be organized as specified by the DISTRICT,
following SS1-97 fonnat.

2.2.3 The CONSULTANT will revise the Rio Verde ADMP Hydrology Report
to provide reference to the 2-Dimensional floodplain delineation volume
of the TDN for project soils infonnation. The CONSULTANT will .
provide and insert replacement sheets into the existing Hydrology Reports
at the DISTRICT office.

2.2.4 If requested by the DISTRICT, the CONSULTANT will provide Flood
Profiles for I-Dimensional floodplain delineations. Flood Profiles will be
prepared in accordance with FEMA Guidelines and Specifications for
Flood Hazard Partners, Appendix J, and Section J.2.2.

2.2.5 The CONSULTANT will provide the DISTRICT all sealed submittal
materials received for the topographic survey perfonned by Consultant
Engineering, Inc during the completed portion of the Rio Verde ADMP.
No additional survey services are anticipated with this project.

2.2.6 The CONSULTANT will complete FEMA MT-2 fonns for the 1
Dimensional floodplain delineations in acconlance with FEMA published
instmctions.

2.2.7 The CONSULTANT will provide HIS submittal items for I-Dimensional
floodplain delineations in accordance with C.A.D.D. Data Delivery
Specifications Revision 1.0 and HI S. Data Delivery Specifications
Revision 3.1. CONSULTANT shall follow the GIS shape file standards
presented in ShapeFileSpecijication.xls produced by the District's staff.
The DISTRICT will provide review comments on the previous Rio Verde
ADMP I-Dimensional floodplain C.A.D.D. and H.I.S. submittal to be
incorporated in the revised submittal. The DISTRICT will review and
comment on HIS submittal items and the CONSULTANT will make
necessary revisions prior to FEMA submittal.

2.2.8 The CONSULTANT will assist the DISTRICT in preparation of H.I.S.
submittal items for 2-Dimensional floodplain delineations. The
CONSULTANT will provide a GIS technician to work at the FCDMC
office for a period not to exceed fOUf (4) weeks.

2.3 ADMP REPORT

2.3.1 The CONSULTANT will incorporate "rules" specifically developed for
floodplains in the Rio Verde area, provided by the DISTRICT, to the Final
Rio Verde ADMP Report.

2.3.2 The CONSULTANT will incorporate the final floodplains into the report
text and exhibits and will provide the DISTRICT revised reports.

2.4 MEETINGS

2.4.1 The CONSULTANT will attend up to eight (8) bi-weekly meetings and
two (2) additional coordination meetings at the FCDMC office.
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2.5 SUBMITTALS

The CONSULTANT will submit the following items to the DISTRICT as part of
a DRAFT submittal. Allowing the DISTRICT to comment and request changes.
The CONSULTANT will make necessary changes prior to the FEMA Submittal.

2.5.1 Two (2) complete sets of DRAFT black line topographic base maps with
the floodplain delineations shown.

2.5.2 One (1) copy ofHEC-RAS models on compact disk.
2.5.3 Two (2) copies ofDRAFT Flood Profile drawings

The CONSULTANT will submit the following items to the DISTRICT for review
by FEMA and any other appropriate governmental agency. All of the following
products are considered deliverables for the FEMA submittal:

2.5.4 Three (3) complete sets of black line topographic base maps with the
floodplain delineations shown. All drawings will be signed and sealed by
persons of appropriate professional registration(s). Each registrant will
provide a specific statement as to what service they perfoffi1ed.

2.5.5 Three (3) complete copies of the revised Floodplain Technical Data
Notebook and revised sheets of the Hydrology Report, including HEC
RAS input/output files on compact discs.

2.5.6 Three (3) sets of completed FEMA MT-2 fonns will be submitted in the
TDN.

2.5.7 Three (3) sets of Flood Profile drawings (l1x17) will be submitted in the
TDN.

2.5.8 One (1) set of sealed survey deliverables, perfonned by Consultant
Engineering, Inc.

2.5.9 One (1) copy of C.A.D.D. and H.I.S. floodplain delineation and hydrology
data will be submitted to the DISTRICT on compact disk.

The following products are considered deliverables for the final submittal to the
DISTRICT after FEMA approval is issued:

2.5.10 One (1) copy ofC.A.D.D. and H.I.S. floodplain delineation and hydrology
data will be submitted to the DISTRICT on compact disk.

2.5.11 Five (5) complete copies ofthe Final Rio Verde ADMP Report.
2.5.12 One (1) complete set of mylar originals and four (4) complete sets of

sealed black line topographic base maps with the floodplain delineations
shown. All drawings will be signed and sealed by persons of appropriate
professional registration(s). Each registrant will provide a specific
statement as to what service they perfonned.

2.5.13 Two (2) complete copies of the TDN including HEC-1 and HEC-RAS
input/output files on diskettes. This submittal of the Technical Data
Notebook shall include any correspondence and/or meeting minutes with
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the reviewing agencies and shall reflect any revisions required by those
reviewing agencies. Revisions may include, but are not limited to,
modifications to the delineation maps, the HEC-l model, the HEC-RAS
model, and/or the Final Report.
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Flood Control District
of Maricopa County

Board of Directors
Ftdten Brod<, District 1
Dof'I StapJ~ District 2

Andrew Kuna5ek, District 3
Max Wilson, District 4

Mary Rose Wilcnx, District 5

2801 west. Durango Street
Phoenix, Arizona 85009
Phone: 602-506-1501
Fax: 602-50&4601
TT: 602-505-5897

February 27,2008

Mr. Mounir Boudjernaa, Regional Manager
Michael BakerJr. Inc.
3601 Eisenhower Avenue, Suite 600
Alexandria, Virginia 22304

Subject: Rio Verde Area Drainage Master Plan - Floodplain Delineation Study (pm contract
2001CD56), byDibble and Associates and the Flood Omtrol District of Maricopa Co.

Communities: Unincorporated Maricopa County, CommunityNo. 040037
Gty of Scottsdale, Community No. 045012

Flooding Sources:
Rio Verde Wash 7
Rio Verde Wash 10 and associated tributaries and splits
Rio Verde Wash 11 and associated splits
Rio Verde Wash 12 and associated splits
Rio Verde Wash A and associated tributaries and splits
Rio Verde WashD

FIRM panels affected:
0413CD840F
0413CD1276G
0413CD1277G
0413CD1285G

Dear Mr. Boudjernaa:

Rio Verde Wash F and associated tributaries and splits
Rio Verde Wash I and associated tributaries and splits
Rio Verde Wash]
Rio Verde WashK
Rio Verde Wash L
Rio Verde Wash P and associated tributaries

Enclosed is the technical supporting data for the Rio Verde Floodplain Delineation Study as perfonned
under the Rio Verde Area Drainage Master Plan. This delineation covers a previouslyunstudied portion of
the Rio Verde area as well as revises portions of 6 currently effective delineations in the area. The study
area is located in the northeast portion of Maricopa County.

The results are presented in a series of seven Technical Data Notebooks. The delineations are a result of
two different methodologies. Dibble and Associates performed the floodplain delineation for the upper
portion of the watershed using HEGRAS. The Flood Control District was responsible for the modeling
of the floodplains for the lower portion of the watershed using FLO-2D. The upper watershed technical



data is presented in Volumes 3 and 4, I-Dimensional Hydrology Notebooks, and Volume 5, 1
Dimensional Hydraulics Notebook The lower watershed technical data is presented in Volume 6, 2
Dimensional Modeling Technical Data Notebook Survey and Mapping infonnation is provided in
Volume 2.

As part of this floodplain study, the District is recommending the current effective floodway limits shown
for the majority of the Rio Verde Area be removed from the FIRM panel and any associated infonnation
removed from the FloodwayData Tables. This specifically applies to:

• Rio Verde Wash 10 starting from 500 ft downstream of FEMA cross-section G to 550 ft
upstream of FEMA cross-section M

• All of Rio Verde Wash 11 and 11 South
• All of Rio Verde Wash 10 South and 10 North
• Rio Verde Wash 12 starting from 200 ft downstream of FEMA cross-section D to Wash

12's tie-in with Rio Verde Wash 11 660 ft upstream of FEMA cross-section N
• All of Rio Wash 12 South, 12 South Branch 1, and 12 South Branch 2
• All of Rio Verde Wash F
• All of Rio Verde North Wash A and A South

Reasons for this recommendation are discussed in Section 5.6 and 5.7 of Volume 6 listed above.

When adopted, the District is recommending the FIRM panels for the Rio Verde Area be presented at 500
scale.

The FEMA forms can be found within Volume 5 and Volume 6. Floodplain profiles for the two study
areas can be found in Volume 5 for the I-dimensional profiles and Volume 7 for the 2-dimensional
profiles. Digital versions of the hydrologic and hydraulic analyses are included on cds in their respective
reports. The digital floodplain limits for the full study area is included on the cd included in the manila
envelope with this letter. Two rolled set of maps are provided with this submittal. One for the upstream
portion of the watershed modeled using RAS and the second is for the lower watershed modeled with
FL0-2D.

If you have any questions, please contact me at (602) 506-4837, or kag@mail.maricopa.gov.

sm~:~~~
Kathryn Gross, CFM, MA
Floodplain Delineation Branch

Enclosure



Copy to: Max Yuan, P.E.
Engineering Management Section
Mitigation Division
Federal EmergencyManagement Agency
500 C Street SW
Washington, D.C 20472-0001

Brian Cosson, CFM
NFIP State Coordinator
Arizona Department of Water Resources
Office of Dam Safety and Flood Mitigation
3550 N. Central Ave.
Phoenix, AZ 85012

Ray Lenaburg
Federal EmergencyManagement Agency
Region IX
1111 Broadway, Suite 1200
Oakland, CA 94607

Josh Papworth, P.E.
Dibble and Associates
7500 North Dreamy Draw Drive, Suite 200
Phoenix, AZ 85020-4660

William Erikson, P.E.
Gty of Scottsdale
7447 E. Indian School Road
Scottsdale, AZ 85251



Appendix E: Hydraulic Analysis Supporting Documentation

E.1 Field Reconnaissance Report and Roughness Coefficient
Estimation.

E.2 HEC-RAS Cross Section Plots
E.3 HEC-RAS Output
E.4 Miscellaneous Hydraulic Analysis Supporting Documentation

E.4.1 Rio Verde ADMP ReadMe File
E.4.2 HEC-1 Final 100-Year Flow Values and Selected Subbasin Maps
E.4.3 Wash Name & River Mile Conversion Table



E.! Field Reconnaissance Report and Roughness Coefficient
Documentation
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RIO VERDE AREA DRAINAGE IvIASTER PLAN

FLOODPLAIN DELINEATION FIELD RECONNAISSANCE REPORT

1.0 Introduction

This report documents the fieldwork performed prior to modeling work in the HEC-RAS

floodplain delineation model. The existing floodplain conditions were observed in the field and

the left and right bank stations are initially set. Photographs were taken to document the

Manning's n value roughness coefficients to be utilized in the hydraulic analyses. Visual

observation was made for possible overflow areas. Structures and obstructions that could affect

the floodplain delineation are described. Tliis report incorporates the roughness values computed

in Phase 1 of the Rio Verde Area Drainage Master Study (ADMP) and computes the values for

Phase 3. The Phase 1 study washes comprise about 15 river miles while the new Phase 3 washes'

have about 17 additional river miles, for a total Phase 3 study length of 32 river miles. Both the

Phase 1 and Phase 3 roughness coefficient computation sheets are presented in the same format.

Dibble & Assqciates conducted field reconnaissance of the study area,on 1 October 2002 for the

Phase 1 study washes and on 12 and 13 April 2005 for the newer study washes added to Phase 3.

The plastic grid appearing in many of the photographs adds scale factor to the photographs; the

grid has 18 inches outside measure, with I-inch inner squares. Wash names for the study washes

added in Phase 3 are preliminary, and are based upon the ill field of the additional washes' ,

attribute table. A typical Phase 1 wash name would be WI Wash, while a temporary Phase 3

name would be 1 Wash.

2.0 Study ~mits

The areas for the flood delineation encompass the one-dimensional (HEC-RAS models) portion

of the Rio Verde area, mostly covering washes in the upper watershed west and north sides of the

ADMP study area. There are 31 study washes for the delineation study (numbering all

tributaries) with a total length of about 32 river miles. Each study wash generally has one reach

for roughness coefficients, but some study washes contain two or three reaches.

Dibble & Associates
April. 2005
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3.0 Mapping

•

•

This project utilizes the topographic mapping provided by the Flood Control District of

Maricopa County. The contours are based upon information gathered on the flight dates from

several previous Rio Verde projects, with flights dates varying from 1993 to 2002. To assist in
~~ _. .-.. -. , "

incorporating recent changes to the land use, such as new developments that could affect the

floodplain, 2002 aerial photographs are reviewed. The more recent 2004 color aerial

photographs will be reviewed prior to finalization of the floodplain delineations.

4.0 General Watershed and Floodplain Conditions

The study washes drain a piedmont, at a longitudinal slope of around 2 to 3 %, draining to the

Verde River. The "Roughness Value Map" contained in the rear map pocket shows reach limits,

the location of photographs, and the Manning's roughness values. for a reach. In general, the

Upper Sonoran plant community covers the study area. The density of vegetation has significant

impact on the roughness coefficient and has been considered in the n values. Vegetation within

the floodplain has been identified to include the following: •

• Brittle Bush

Cactus - Barrel, Teddy Bear Cholla, Prickly Pear, Saguaro

Catclaw

•

•
..
•

•

•

•

•

•

•

Creosote Brush

Desert Broom

Mesquite
-

Nat~e Grasses

Ocotillo

Little Leaf Palo Verde Tree

Jojoba

Mormon Tea

Brittle Bush

Hackberry

•
Dibble & AssociiJtes
April,2005
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For the most part, these desert washes do not contain much vegetation on the channel bottom.

The left and right overbank stations are placed at the edge of the low flow channel. Low flow

channels range from 6 inches to 18 inches in depth for the majority, with some washes incised 2

to 4 feet. The widths on the low flow channels vary from 4 feet to 18 feet or so. The overbank

areas and sand/gravel deposit bars for braided washes are more heavily vegetated. The

roughness coefficient values generally reflect this variation in roughness, although some of the

channel bottom edges contain vegetation and other roughness factors, tending to drive up the

channel bottom coefficients. The channel bed sediments are typically coarse sub-angular sands

and angular gravels. Some cobbles were observed in a few of the study washes.

The USGS document, Estimated Manning's Roughness Coefficients for Streams and Channels

and Flood Plains in Maricopa County, contains the roughness values and computation procedure

utilized in this report. The basic methodology is to select a base value for the bed material, then

add adjustments for irregularity, obstructions, vegetation and variations in channel cross section.

No washes had sufficient meander to warrant multiplication by the coefficients for degree of

meandering.

Overflow areas

Visual observation was made for possible overflow areas. These areas are generally located in

the overbank areas where residential structures have been constructed. In addition, there are

overflow areas that will be identified on the floodplain delineation work maps as "sheet flow

flooding" or "overflow area."

Signific~nt Hydraulic Structures

Numerous culverts are located within the study area, but only one culvert will be modeled in the

HEC-RAS model. That culvert is a 6 barrel 8 foot by 4-foot concrete box culvert located at the

confluence of 10 Wash with 11 Wash at 142nd Street within the Granite Mountain Ranch

subdivision. Several culverts within the RAS model areas are too small to be significant for

hydraulic modeling. An insignificant culvert is one that carries less than 25% of the loo-year

flood, and at such locations, all of the flow will be allowed to overtop the adjacent roadway. The

Dibble & Associates
April,2005

5 Rio Verde Area Drainage Master Plan
Field Reconnaissance Report



remaining culverts are found in the two-dimensional modeling area. The geometric and

elevation data for all of the culverts to be modeled hydraulically have been surveyed.

There are a few stock tanks within the one dimensional model area. The stock tank on 22 Wash

near 140th Street has been abandoned. The embankment has been completely breached and a

numbed dirt road cuts through the former ponding area. The embankment only serves to divide

flow with the floodplain. The outflow channel drops over a minor grade control structure.

Hydraulic modeling of the grade control structure is not necessary. The stock tank at the

downstream end of IlF Wash will be included in the floodplain delineation. The stock tank

located on 7B Wash is owned and maintained by the City of Scottsdale and is under the

jurisdiction of the Arizona Department of Water Resources. This dam may be breached in the

near future.

5.0 Summary

The Manning's n values presented in this report are determined by a combination of field

reconnaissance, ground and aerial photographs, calculations, personal experience on other

similar projects (including projects within the study area) and engineering judgment.

Adjustments are made for urban residential houses or industrial/commercial buildings when

discernible vegetation removal has been accomplished. Supplementing this report is data

collected from previous studies that would have an influence on the floodplain delineation.

Photographic documentation of the floodplain characteristics and the Manning's n value

calculations are presented in the Appendix A to this report. Roughness coefficients range from

0.035 to 0.065'Dr the channel area and from 0.045 to 0.085 for the overbank areas. Significant

hydraulic structures photographs are reported in Appendix B. The rear map pocket contains the

roughness value map, depicting the location of photos and direction of view and the roughness

values.

•
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APPEl'~DIX A

Manning's N Value Documentation and Calculations •



Photogr ,jh LE~gend

Left Overbank Bed Material...
Looking Upstream or Downstream

Main Channel

Looking Upstream or Downstream

F~ight Overbank

Looking Upstream or Downstream

Note: Photographs for a given reach are on the page immediately following the corresponding computations.

Dibble & Associates
April. 2005
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DETERMINATION OF MANNING'S IROUGHNESS COEIFFICIENTS BY FCDMCMETHOD

Project:

Stream:

Location:

Photos:

Notes:

Rio Verde Area Drainage Master Plan, FCD 2001C056, Phase 3 - Floodplain Delineations

WI Wash-Rl

From Upstream Limits of Phase 1 Study to 4,400' Upstream of Needle Rock Road
206,208,210,212

Channel Conditions Manning's n Adjustment Left Overbank Channel Right Overbank

Firm Soil .025· .032
Coarse Sand .026· .035 0.028 0.032 0.028

Channel Material Gravel nb .028· .035
Cobble .030 - .050
Boulder .040 - .070
Smooth 0

Degree of Minor .001 •.005 0.001 0.003 0.001
Irregularity Moderate

nl
.006· .010

Severe .011 - .020
Negligible .000 - .004 0.003 0.001 0.003

Effects of Minor .005 - .015
Obstruction Appreciable

n2
.020· .030

Severe .040· .060
Small .002· .010

Vegetation
Medium .010 - .025 0.025 0.010 0.025
Laroe

n3
.025· .050

Very Laroe .050· .100
Variations in Gradual 0

Channel Cross Occ. Alt. n4 .001 ..005 0.000 0.001 0.000
Section Freq. Alt. .010· .015

Subtotal 0.057 0.047 0.057
Minor 1 1 " 1 1

Degree of
Appreciable m 1.15

Meandering
Severe 1.3

n = (nb+nl+n2+n3+n4)m 0.057 0.047 0.057
Manning's n Value Used ~i~.~l!t4K~~~

., - .~ ~e.·

_a~i$).,.:' ~""I. z,·,~. .;-
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• •DETERMINATION OF MANNING'S ROUGHNESS COEFFICIENTS BY FCDMC METHOD •
Pr()lec.:t:

Stream:

Loc.:auon:

Photos:

Notes:

Rio Verde Arca Drainage Master Plan. FCD 200 ICOSh. Phase 3 - Floodplain Delineations

WI Wash -R2

From 4.400" UpstTcam of Needle Rock Road to Needle Rock Road
29R. 21 If). 20 I

Channel Conditions Manning's n Adjustment Left Overbank Channel Right Overbank

Firm Soil .025 - .032 0.020 0.020
Coarse Sand .026 - .035 0.028

Channel Material Gravel nb .028 - .035
Cobble .030 - .050
Boulder .040 - .070
Smooth 0 0.000 0.000

Degree of Minor I .001 - .005
Irregularity Moderate

n1
.006 - .010 0.006 ------

Severe .011 - .020
Negligible .000 - .004 - , 0.002:

Effects of Minor .005 - .015 0.015 0.015
Obstruction Appreciable

n2
.020 - .030

Severe .040 - .060
Small .002 - .010 0.010 0.005 0.010

Vegetation Medium I .010 - .025
Large

n3
.025 - .050

Very Lan::le .050 - .100
Variations in Gradual 0 0.000 0.000

Channel Cross Ccc. Alt. n4 .001 - .005 0.001
Section Frea. Alt. .010 - .015

Subtotal 0.045 0.042 0.045

Degree of
Minor 1 1 1 1

Appreciable m 1.15Meandering
Severe 1.3

n = (nb+n1+n2+n3+n4)m 0.045 0.042 0.045
Manning's n Value Used 0.~5 0.040 0.045

"

:i~

Dillhir> & Assocw{e.\
\pril. 2{)05

-I --/ Rio Verde Area Drainag(! Master Pion
Field Reu)///,/c/fs.wl/lce Repot7

- - ~--------------------------------.I



Dibble & s-"ocwle.
April. 200.-

Rio Verde Area Orafllage iv!asrer Plan
Field NeuJlln(Jlssonce R('/70/7



• •DETERMINATION OF MANNING'S ROUGHNESS COEFFICIENTS BY FCDMC METHOD •
Pr()I~CI:

Slream:

LOl.:allon:

Photos,

~otcs,

RIO Verde Area Drainaf!;c Master Plan. FeD 2001C056. Phase:3 - Floodplain Delineations

Wi Wash-R~

From Needle Rock Road to V.::rJc River

296.297

Channel Conditions Manning's n Adjustment Left Overbank Channel Right Overbank

Firm Soil .025 - .032 0.020 0.020 0.020
Coarse Sand I .026 - .035

Channel Material Gravel nb : .028 - .035
Cobble .030 - .050
Boulder .040 - .070
Smooth 0 0.000 0.000 0.000

Degree of Minor .001 - .005 <
n1 --

Irregularity Moderate .006 - .010 I

Severe .011 - .020
Negligible .000 - .004

Effects of Minor .005 - .015 0.015 0.015 0.015
Obstruction Appreciable

n2
.020 - .030

Severe .040 - .060
Small .002 - .010

Vegetation
Medium .010 - .025 0.025 0.025 0.025
Large

na
.025 - .050

Very LarQe .050 - .100
Variations in Gradual 0 0.000 0.000 0.000

Channel Cross Occ. All. n4 .001 - .005
Section Freq. All. .010 - .015

Subtotal 0.060 0.060 0.060

Degree of
Minor 1 1 1 1

Meandering Appreciable m 1.15 ~~:~.

Severe 1.3 :2~

n = (nb+n1+n2+na+n4)m 0.060 0.060 0.060
Manning's n Value Used 0.060 0.060 0.060

DihlJ/e & Assot.'iores
Apri!. :2005

Rio Verde Area Drainll)!.£' Master Plan
Field Recon/1ms,\'wu'(' l?eporT



Dibble <.Ii Ass(Jcwce.·
April. 2005

Rio Verde Area Dramur.:(! Mosier PIau
Field Re("{JTlFla;s.\'(f/]('(' Repon



• •DETERMINATION OF MANNING'S ROUGHNESS COEFFICIENTS BY FCDMC METHOD •
Prnll.:(X

Slrl:anl:

Locmillll :

PhOlOS:

Rio Ven.1l: Arca Drainage Master Plan. FeD 20D IC056. Phase 3 - Floodplain DelineatIons

.~ Wash - RI

From Upstream Limns or Study to Upstream Limits or W I W~lsh of Phase I Study

19 I" 19:1. 194. 196

Channel Conditions Manning's n Adjustment Left Overbank I Channel Right OverbankI
Firm Soil .025 - .032

Coarse Sand .026 - .035 i ----
Channel Material Gravel nb .028 - .035 0.028 ! 0.029 0.028

Cobble .030 - .050
Boulder .040 - .070
Smooth 0

Degree of Minor .001 - .005 0.004 I 0.004 0.004
n1 ----

Irregularity Moderate .006 - .010 ---_.
Severe .011 - .020

Negligible .000 - .004 0.003 0.004 0.003
Effects of Minor .005 - .015

Obstruction Appreciable
n2

.020 - .030
Severe .040 - .060
Small .002 - .010

Vegetation
Medium .010 - .025 0.018 0.010 0.018
Large

n3
.025 - .050

Very Large .050 - .100
Variations in Gradual 0

Channel Cross Occ. Alt. n4 .001 - .005 0.001 0.003 0.001
Section Freq. Alt. .010 - .015

Subtotal 0.054 0.050 0.054

Degree of
Minor 1 1 1 1

Appreciable m 1.15Meandering
Severe 1.3

n =(nb+n1+n2+n3+n4)m 0.054 0.050 0.054
Manning's n Value Used 0.055 0.050 0.055

DihNe & A.\·sociate,\
.\pri!. :!U05

I"" - ( Rio Verde Area D,.ail1a~t!Masrer Plan
Fil'ld ReCOI1lIllIS,mnce Report



Dihhle: &. AssoCIates
4pril. :!OO-

!?(() Verde Area Drainuge Master Plan
Field l?econllaissul/("(: RCfl(Jrf



• •DETERMINATION OF MANNING'S ROUGHNESS COEFFICIENTS BY FCDMC METHOD •
Prqjecr:

Strewn:

Location:

Photos:

Notes:

Rio Verde Area Drainage Master Plan. FeD 200 IC056. Phase 3 - Floodplain Delineations

W6 Wash - Rl

From Upstream Limits of Study lO Downso-eam Limils of Sll.ldy

287.288.293
W6 Wash NOIth and South.

Channel Conditions Manning's n Adjustment Left Overbank Channel Right Overbank

Firm Soil .025 - .032 0.026 0.026
Coarse Sand .026 - .035 0.026

Channel Material Gravel nb .028 - .035
Cobble .030 - .050
Boulder .040 - .070
Smooth 0

Degree of Minor .001 - .005 0.004 0.001 0.004
Irregularity Moderate

n1
.006 - .010 I

- ---
Severe .011 - .020

Negligible .000 - .004 0.000 0.001 0.000
Effects of Minor .005 - .015

Obstruction Appreciable
n2

.020 - .030
Severe .040 - .060
Small .002 - .010 0.001 0.003 0.001

Vegetation Medium .010 - .025
Large

n3
.025 - .050

Very Large .050 - .100
Variations in Gradual 0

Channel Cross Occ. Alt. n4 .001 - .005
Section Freq. Alt. .010 - .015 0.030 0.010 0.030

Subtotal 0.061 0.041 0.061

Degree of Minor 1 1 1 1
Appreciable m 1.15Meandering

Severe 1.3
n =(nb+n1+n2+n3+n4}m 0.061 0.041 0.061

Manning's n Value Used 0.060 0.040 0.060

DihlJic;' & Il.S,w1l 'WTes

lpril. ]()()5

/() Rio Verde Area Drama}?£' Master Plan
Field Re("olU/fl/ssance Repol7



Dibble & SSm;/llTeS

April. ]005

.\ If Rio Verde Ar(:(/ Drainage IVla.wer Pla/l
Field !<('("()/lIW[SS{/}/cc Reporf



• •DET RMINATION OF MANNING'S ROUGHNESS COEFFICIENTS BY FCDMC METHOD •
PrOjl..:Cl:

Sm:am:

Lllcation:

Photos:

:--JO[l:s:

Rio Vl:rdc Area Dramagl.: M'L<;\l.:r Plan. FCD 200 IC056. Phase 3 - Floodplain Delineations

(-) Wasl1- RI

From Upsul:am LImits or Study III Downstrl.:arn Limits of Study

<S l. X2. X~. ~4

Channel Conditions Manning's n Adjustment Left Overbank Channel Right Overbank

Firm Soil .025 - .032 0.027 0.027
Coarse Sand .026 - .035 0.026

Channel Material Gravel nb .028 - .035
Cobble .030 - .050
Boulder I .040 - .070
Smooth i 0

Degree of Minor .001 - .005 0.001 0.001 0.001
Irregularity Moderate

n1
.006 - .010i ._------

Severe , .011 - .020
Negligible .000 - .004 0.004 0.004 0.004

Effects of Minor .005 - .015
Obstruction Appreciable

n2
.020 - .030

Severe .040 - .060
Small .002 - .010 0.008

Vegetation
Medium .010 - .025 0.015 0.015
Large

n3
.025 - .050

Very Laroe .050 - .100
Variations in Gradual 0 0.000 0.000 0.000

Channel Cross Occ. Alt. n4 .001 - .005
Section Freq. Alt. .010 - .015

Subtotal 0.047 0.039 0.047

Degree of Minor 1 1: 1 1
Appreciable m 1.15Meandering

Severe 1.3
n =(nb+n1+n2+n3+n4)m 0.047 0.039 0.047

Manning's n Value Used 0.045 0.040 0.045

Dihh/r' & As.wwlllte,\
.1pnl..?f10'>

'\ . t:! Ri(J Verde Area Dl"{lIrJ{l~l:'Iv/lisier Plan
Field ReCOIlI1111.\'Sll/lCl:' Report



Dihhle <:. Associatf!..

April. 200.
Rio Verde Area Drarno;.:e /'dusTer Plan

neid I?ccnnnws.wtr/ce Rcpor,



• •DETERMINATION OF MANNING'S ROUGHNESS COEFFICIENTS BY FCDMC METHOD •
PJ-(~JeCL:

SU'eam:7

Location:

Photo:-,:

NOles:

Rio Verde Area Drainage Master Plan. FCD 200 )C056. Phase 3 - Floodplain Delineation~

7 Wash-RI

From Upstream Limits or Study to Downstream LImits 01" Study

70.71.72.73

Channel Conditions Manning's n Adjustment Left Overbank Channel Right Overbank

Firm Soil .025 - .032 0.027 0.027
Coarse Sand .026 - .035 0.028

Channel Material Gravel nb .028 - .035
Cobble .030 - .050
Boulder .040 - .070
Smooth 0

Degree of Minor .001 - .005 0.001 0.001 0.001
n1 -_.-

Irregularity Moderate .006 - .010 --_.--
Severe .011 - .020

Negligible .000 - .004 0.004 0.004 0.004
Effects of Minor .005 - .015

Obstruction Appreciable
n2

.020 - .030
Severe .040 - .060
Small .002 - .010

Vegetation
Medium .010 - .025 0.015 0.010 0.015
Large

n3
.025 - .050

Very Large .050 - .100
Variations in Gradual 0 0.000 0.000 0.000

Channel Cross Dec. Alt. n4 .001 - .005
Section Freq. Alt. .010 - .015

Subtotal 0.047 0.043 0.047

Degree of
Minor 1 1 1 1

Appreciable m 1.15Meandering
Severe 1.3

n =(nb+n1+n2+n3+n4)m 0.047 0.043 0.047
Manning's n Value Used 0.045 0.045 0.045

Dihhle &. A.s.l'()("[ates

Al'ril. ]005
A /4 Rio Verde Area Drainage Master Plan

Field RecOfuuc;ssance RepotT



Dibhle 0( ASSOCWTC.\

. pril. 2005
/\ - /5 Rio 'Verde Area Dral/loge lil/a.l'fel' PIal?

Field Recol/f/tu.uf.lnce Reporr



• •DETERMINATION OF MANNING'S ROUGHNESS COEFFICIENTS BY FCDMC METHOD •
Project:

Stream:

Lncation:

Photos;

NOles:

Rio Verde Area Drainage Master Plan, FCD 2001 C056. Phase 3 - Floodplain Delineations

7B Wash-RI

From Upstream Limits or Study to Downstream Limib of Study

270

Values typical for hoth 7B Spill and 7B Breach.

Channel Conditions Manning's n Adjustment Left Overbank Channel Right Overbank

Firm Soil .025 - .032 0.028 0.028
Coarse Sand .026 - .035 0.028

Channel Material Gravel nb .028 - .035
Cobble .030 - .050
Boulder .040 - .070
Smooth 0

Degree of Minor .001 - .005 0.004 0.002 0.004
n1

.-
Irregularity Moderate I .006 - .010 -_._--1--"_- ---- ---..----...----

Severe .011 - .020
Negligible .000 - .004 0.000 0.001 0.000

Effects of Minor .005 - .015 ,

Obstruction Appreciable
n2

.020 - .030
Severe .040 - .060
Small .002 - .010 0.001 0.001 0.001

Vegetation Medium .010 - .025
Large

n3
.025 - .050

Very Large .050 - .100
Variations in Gradual 0

Channel Cross Occ. Alt. n4 .001 - .005
Section Freq. Alt. .010 - .015 0.015 0.010 0.015

Subtotal 0.048 0.042 0.048

Degree of
Minor 1 1 1 1

Appreciable m 1.15Meandering
Severe 1.3

n =(nb+n1+n2+n3+n4)m 0.048 0.042 0.048
Manning's n Value Used 0.050 0.040 0.050

Dihh/c & -'\ss(}{'wle.'

"1{mf 2005
Rio Verde Area Drlllna.l!.e Master Plan

Field Rer'oll1lllissllnce Reporr



Dihhlc & ASSOCU1WS

April, :!'(jO::'
Rio Verde l\rea Drali/ll~eMasler Plou

Fie/,I Rei"'J/IIIU1SS(/I1U' f?l'/}()'"



• •DETERMINATION OF MANNING'S ROUGHNESS COEFFICIENTS BY FCDMC METHOD •
PI"llJ~CL: Rill Verde Area Dramag.<: MusIcr Plan. FeD 200 IC056. Phase ~ - Floodplain Delineations

Stream: g Wash -- R I

LOC:.lllnn: From Upstream Limits of Study 10 140lll StTcci

Photos: 74. 75. 76. 77

Notes:

Channel Conditions Manning's n Adjustment Left Overbank Channel Right Overbank

Firm Soil .025 - .032 0.027 I 0.027
Coarse Sand .026 - .035 I 0.028 .----

Channel Material Gravel nb .028 - .035 i
Cobble .030 - .050 I

Boulder .040 - .070
Smooth 0

Degree of Minor .001 - .005 0.001 0.001 0.001
Irregularity

n1 -
Moderate .006 - .010 ._-

Severe .011 - .020
Negligible .000 - .004 0.004 0.004 0.004

Effects of Minor I .005 - .015
Obstruction Appreciable

n2
i .020 - .030

Severe I .040 - .060
Small .002 - .010

Vegetation Medium I .010 - .025 0.020 0.012 0.020
Large

n3 .025 - .050
Very Large .050 - .100

Variations in Gradual 0 0.000 0.000 0.000
Channel Cross Occ. All. n4 .001 - .005

Section Freq. All. .010 - .015
Subtotal 0.052 0.045 0.052

Degree of
Minor 1 1 1 1

Appreciable m 1.15Meandering
Severe 1.3

n = (nb+n1+n2+n3+n4)m 0.052 0.045 0.052
Manning's n Value Used 0.050 0.045 0.050

Dibble & AssoCiaTe....
/1{Jl"il. ]{)05

Rio Verde Area Drainage iV/aster Plan
Field Re(:()/ll/aissal1ce Repo17



DibIJle & Assocwte"
Apr;l, 2005

1\ /9 Ria Verde Area Dral1lage Muster Plan
Field RCCOJlFl{USSarux Repo/7



• •DETERMINATION OF MANNING'S ROUGHNESS COEFFICIENTS BY FCDMC METHOD •
Project:

Stream:

Location:

PhOLOS:

N()I~s:

Rio V~rd~ Area Drainage Master Plan. FCD 200] C056. Phase.3 - Floodplain Delincatlons

XWash - R2

From 140U1 SU'eet to Downstream Limits of Study

62.63.04.65

Channel Conditions Manning's n Adjustment Left Overbank Channel Right Overbank

Firm Soil .025 - .032 0.027 0.027
Coarse Sand .026 - .035 0.028

Channel Material Gravel nb .028 - .035
Cobble .030 - .050
Boulder .040 - .070
Smooth 0

Degree of Minor .001 - .005 0.001 0.001 0.001
nl _.--

Irregularity Moderate .006 - .010 ...._-
Severe .011 - .020

Negligible .000 - .004 0.004 0.004 0.004
Effects of Minor .005 - .015

Obstruction Appreciable
n2

.020 - .030
Severe .040 - .060
Small .002 - .010

Vegetation
Medium .010 - .025 0.015 0.010 0.015
Large

ns
.025 - .050

Very Large .050 - .100
Variations in Gradual 0 0.000 0.000 0.000

Channel Cross Occ. All. n4 .001 - .005
Section Freq. All. .010 - .015

Subtotal 0.047 0.043 0.047

Degree of
Minor 1 1 1 1

Appreciable m 1.15Meandering
Severe 1.3

n = (nb+nl+n2+nS+n4)m 0.047 0.043 0.047
Manning's n Value Used 0.045 0.045 0.045

Dihhle (\;: ASSOCUlle.1
ApI"Il. :lOO:'

.~ . iO Rio Verde Area Draina~eMaSTer PIau
Pield RecOTmui.\·salu:e Rep011



Dibhle & AssoclOtes

4pril. 2005

- ! I Rio Verde Area nrama~eMaster Plml
Field Reco/1l/(lIsSUl/( ./' Repor,



•
Proj-.:ct:

Sl1"cam:

•DETERMINATION OF MANNING'S ROUGHNESS COEFFICIENTS BY FCDMC METHOD

Rio Verde Arca Drainage Master Plan. FCD 200lC056. Phase 3 - Floodplain Delineations

9BWa.<.;h-RI

•
Location:

Photos:

NOles:

From Upstremn Limits of Study [0 Downstream Limits or Study

2H 1. 283, 284

Channel Conditions Manning's n Adjustment Left Overbank Channel Right Overbank

Firm Soil .025 - .032 0.028 0.028
Coarse Sand I .026 - .035 0.028

Channel Material Gravel nb .028 - .035
Cobble .030 - .050
Boulder .040 - .070
Smooth 0

Degree of Minor .001 - .005 0.004 0.005 0.004
n1 ---

Irregularity Moderate .006 - .010
Severe .011 - .020

Negligible .000 - .004 0.001 0.001 0.001
Effects of Minor .005 - .015

Obstruction Appreciable
n2

.020 - .030
Severe .040 - .060
Small .002 - .010 0.010 0.009 0.010

Vegetation
Medium

n3
.010 - .025

Large .025 - .050
Very Lan:1e .050 - .100

Variations in Gradual 0
Channel Cross Dec. Alt. n4 .001 - .005

Section Freq. Alt. .010-.015 0.032 0.008 0.032
Subtotal 0.075 0.051 0.075

Degree of
Minor 1 1 1 1

Appreciable m 1.15Meandering
Severe 1.3

n =(nb+n1+n2+n3+n4)m 0.075 0.051 0.075
Manning's n Value Used 0.075 0.050 0.075

Dihhle & Associarcs
;.'\fn-i!. :!.OU5

A- 22 Rio Verde Area f)railla~eMaster Plan
Field RecrJl/llaissance Report



DihblcJ & As,\ocimes
April,1005

:: ' Riu Verde Area Drall/i.lK(' /'viasre,' Ploll
f.-ietd ReCO/lIW{S,WlfICC Re!)(Ir!



• •DETERMINATION OF MANNING'S ROUGHNESS COEFFICIENTS BY FCDMC METHOD •
Pn..~ject:

Stream:

Location:

Photos:

NOles:

Rio Verde Area Drainage Master Plan. FCD 200IC056. Phase 3 - Roodplain Delineations

IOWash-Rl

From Upso'cam Limil<; or Study ro 1401h Street

163. 164. 1M. 16R
Suhtnlct OJ)15 ii'om n value fbr bod1 overb~mks and channel d1rough the horse ranch west of 140,h Street.

Channel Conditions Manning's n Adjustment Left Overbank Channel Right Overbank

Firm Soil .025 - .032 0.025 0.025
Coarse Sand .026 - .035 0.026

Channel Material Gravel nb .028 - .035
Cobble .030 - .050
Boulder .040 - .070
Smooth 0

Degree of Minor .001 - .005 0.001 0.003 0.001
n1 ----

Irregularity Moderate .006 - .010
Severe I .011 - .020

Negligible ! .000 - .004 0.001 0.001 0.001
Effects of Minor .005 - .015

Obstruction Appreciable
n2

.020 - .030
Severe .040 - .060
Small .002 - .010

Vegetation Medium .010 - .025 0.025 0.015 0.025
Large

ns
.025 - .050

Very Lame .050 - .100
Variations in Gradual 0

Channel Cross Occ. All. n4 .001 - .005 0.002 0.003 0.002
Section FreQ. All. .010 - .015

Subtotal 0.054 0.048 0.054

Degree of
Minor 1 1 1 1

Appreciable m 1.15Meandering
Severe 1.3

n =(nb+nl+n2+nS+n4)m 0.054 0.048 0.054
Manning's n Value Used 0.055 0.050 0.055

J.)ihhh· & Associafe.\
f\{ mi. :!.()05·

..'\ ],4 Rio Verde Area Drainage tvlasTer Plal1
Field ReconnaisslllU:e Repor!



DilJh!e .:.Ii Associates
April. _()05

Rill Verde /\rea DratTInge /l/!asrer Plall
FOidd RCC{/I1IWISSflll( °C f?epn!7



• •DETERMINATION OF MANNING'S ROUGHNESS COEFFICIENTS BY FCDMC METHOD •
ProjeCl:

SU'cam:

Location:

Photos:

NOles.

Rio Verde Area Drainage Master Plan, FCD 200 IC056. Phase 3 - Floodplain Delineations

IOWash-R2

From I40th Street to Downstream Limits of Study

IR6. lR7. 188. J89

Channel Conditions Manning's n Adjustment Left Overbank Channel Right Overbank

Firm Soil .025 - .032 0.025 0.025
Coarse Sand .026 - .035 0.026

Channel Material Gravel nb .028 - .035
Cobble .030 - .050
Boulder .040 - .070
Smooth 0

Degree of Minor .001 - .005 0.001 0.002 0.001
Irregularity Moderate

n1
.006 - .010

Severe .011 - .020
Negligible .000 - .004 0.001 0.001 0.001

Effects of Minor .005 - .015
Obstruction Appreciable

n2
.020 - .030

Severe .040 - .060
Small .002 - .010

Vegetation
Medium .010 - .025 0.025 0.020 0.025
Large

ns
.025 - .050

Very Large .050 - .100
Variations in Gradual 0

Channel Cross Occ. Alt. n4 .001 - .005 0.001 0.002 0.001
Section Freq. Alt. .010-.015

Subtotal 0.053 0.051 0.053

Degree of
Minor 1 1 1 1

Appreciable m 1.15Meandering
Severe 1.3

n =(nb+n1+n2+nS+n4)m 0.053 0.051 0.053
Manning's n Value Used 0.055 0.050 0.055

Dihhie & /J,ssocwtes
.'\f)ril. ~()o.;;,

Rio Verde Area Drainage Master Plan
Field ReCOlll1ms.wl1ce RepoJ1



Dihble & Assocwtes
April. 200.

Rio Vente Arell Drainage Masrer PIau
Field Ret 'mznOls,Wlllce T?c/)()r!



• •DETERMINATION OF MANNING'S ROUGHNESS COEFFICIENTS BY FCDMC METHOD •
PrOllX:L:

Stream:

Location:

PhOlOS:

N(1les:

Rio Verde Area Dramage Master Plan. FCD 2001 C056. Phase 3 - Floodplain Delineations

j I Wash-RJ

From Upslre:.ml Limit,,; of Study lO 140th Street

182. 183.184.185

Subtract 0.015 !'rom n value for left overbank through the horse ranch west of J40th StreeL

Channel Conditions Manning's n Adjustment I Left Overbank Channel I Right Overbank

Firm Soil .025 - .032 0.025 0.025
Coarse Sand .026 - .035 0.026

Channel Material Gravel nb .028 - .035
Cobble .030 - .050 ,

Boulder .040 - .070
Smooth 0

Degree of Minor .001 - .005 0.001 0.002 0.001
Irregularity Moderate

n1
.006 - .010 i

Severe I .011 - .020 I
Negligible .000 - .004 0.001 0.001 0.001

Effects of Minor .005 - .015 !

Obstruction Appreciable
n2

.020 - .030
Severe .040 - .060
Small .002 - .010

Vegetation
Medium .010 - .025 0.025 0.020 0.025
Large

ns
.025 - .050 ~:

Very Laroe
o.

.050 - .100 co

Variations in Gradual 0
'.

Channel Cross Dcc. All. n4 .001 - .005 0.001 0.002 0.001
Section FreQ. All. .010 - .015

Subtotal 0.053 0.051 0.053

Degree of
Minor 1 1 1 1

Appreciable m 1.15Meandering
Severe 1.3

n =(nb+n1+n2+nS+n4)m 0.053 0.051 0.053
Manning's n Value Used 0.055 0.050 0.055

Dihh!e & !\s,wcwte.\
<\prii. :!.005

Riu Verde 4rell ()r(J/na~eMaster Plait
Field Re(.'(lI/nalssllIwe Report



Dihbh~ ell. Assocwce.
4pril.200:

) Rio Verrlp Area DrCIIlIllgc iV/asTer Pf£lli
"'-ield Rec.:ollnwssance Report



• •DETERMINATION OF MANNING'S ROUe ~NESSCOEFFICIENTS BY FCDMC METHOD •
ProJect:

Stream:

Location:

Phoros:

NOles:

Rio Verde Area Drainage Master Plan. FCD 2001 CO

11 Wash-R2

From 140th Street to Downstream Limits of Study

169. 170. 17 I. 172

Phase 3 - Floodplain Delineations

Channel Conditions Manning's n Adjustment Left Overbank Channel Right Overbank

Firm Soil .025 - .032 0.025 0.025
Coarse Sand .026 - .035 0.026

Channel Material Gravel nb .028 - .035
Cobble .030 - .050
Boulder .040 - .070
Smooth 0

Degree of Minor .001 - .005 0.001 0.001 0.001
Irregularity Moderate

n1
.006 - .010 .._-

Severe .011 - .020
Negligible .000 - .004 0.001 0.001 0.001

Effects of Minor .005 - .015
Obstruction Appreciable

n2
.020 - .030

Severe .040 - .060
Small .002 - .010

Vegetation
Medium .010 - .025 0.025 0.015 0.025
Large

n3
.025 - .050

Very LarQe .050 - .100
Variations in Gradual 0

Channel Cross Occ. All. n4 .001 - .005 0.001 0.001 0.001
Section Freq. Alt. .010-.015

Subtotal 0.053 0.044 0.053

Degree of
Minor 1 1 1 1

Appreciable m 1.15Meandering
Severe 1.3

n ::::: (nb+n1+n2+n3+n4)m 0.053 0.044 0.053
Manning's n Value Used 0.055 I 0.045 0.055

Oihhlf- & Asso('wre.\
Aprii. :!(J()5

Rio Verde Area Draillll~t:Master Plan
Field Reconnaissa/lce Reporr



DiIJble & ASSO/"llITC,\

April, 2005

'\ 31 Rio Verde Area Drainage it1asTer Plan
Field Rec()f'l1laissancc Heporr



• •DETERMINATION OF MANNING'S ROUGHNESS COEFFICIENTS BY FCDMC METHOD •
PrqjC<:l:

Sln~am:

Location:

Photos:

Notes:

Rio Verde An~a Drainage Masrer Plan. FCD 200 IC056. Phase 3 - Floodplain Delineations

I I E. I I F. 11 G & 11H Washes - R 1

From Upstream Limits of Study to Downstream Limit~of Snldy
25H.261

Channel Conditions Manning's n Adjustment Left Overbank Channel Right Overbank

Firm Soil .025 - .032 0.028 0.028
Coarse Sand .026 - .035 0.028

Channel Material Gravel nb .028 - .035
Cobble .030 - .050
Boulder .040 - .070
Smooth 0

Degree of Minor .001 - .005 0.001 0.003 0.001
.'---

Irregularity Moderate
n1

.006 - .010
Severe .011 - .020

Negligible .000 - .004 0.003 0.001 0.003
Effects of Minor .005 - .015

Obstruction Appreciable
n2

.020 - .030
Severe .040 - .060
Small .002 - .010

Vegetation
Medium .010 - .025 0.025 0.010 0.025
Large

na
.025 - .050

Very Laroe .050 - .100
Variations in Gradual 0 0.000 0.000

Channel Cross Occ. All. n4 .001 - .005 0.001
Section FreQ. All. .010 - .015

Subtotal 0.057 0.043 0.057

Degree of
Minor 1 1 1 1

Appreciable m 1.15Meandering
Severe 1.3

n =(nb+n1+n2+na+n4)m 0.057 0.043 0.057
Manning's n Value Used 0.055 0.045 0.055

Dihhie & As.\'()("imes
4pril.2005

Rio Verde Area Draft/aRe Master Plan
FIeld Rec{J/lIwiss(lnce Re!wrr



DihlJle & Assucrate.\

-'\prif. 2005
Rio Verde /\r('(.{ DrwTlOge lWasrer Plo}{

nefd ReCmI1l(I1S,I'({11n' Repo/"l



• •DETERMINATION OF MANNING'S ROUGHNESS COEFFICIENTS BY FCDMC METHOD •
PrOlect:

Stn:am:

Ll )catl(1Il:

Photos:

!\jOles.

RIO Venle Area Drainage M.aSler Plan. FCD 200 IC056. Phase 3 - Floodplain Delineations

21 Wash-Rl

From Upstream Lllnits of Study lO Downstream Limits of Study
152. 151. 154. 155

Channel Conditions Manning's n Adjustment Left Overbank Channel Right Overbank

Firm Soil .025 - .032 0.025 0.025
Coarse Sand .026 - .035 0.026

Channel Material Gravel nb .028 - .035
Cobble .030 - .050
Boulder : .040 - .070
Smooth 0

Degree of Minor .001 - .005 0.001 0.004 0.001
Irregularity Moderate

n1
.006 - .010 ------

Severe .011 - .020
Negligible .000 - .004 0.001 0.001 0.001

Effects of Minor .005 - .015
Obstruction Appreciable

n2
.020 - .030

Severe .040 - .060
Small .002 - .010

Vegetation Medium .010 - .025 0.018
Large

n3
.025 - .050 0.032 0.032

Very Large I .050 - .100
Variations in Gradual 0

Channel Cross Occ. All. n4 I .001 - .005 0.005 0.005 0.005
Section Freq. All. i .010 - .015

Subtotal 0.064 0.054 0.064

Degree of
Minor 1 1 1 1

Appreciable m 1.15Meandering
Severe 1.3

n =(nb+n1+n2+n3+n4)m 0.064 0.054 0.064
Manning's n Value Used 0.065 0.055 0.065

Dihble & Associates
Aprif.2005

.II {4 Rio Verde Area Drailla,~eMa.\"lcr PhU1
Field RecOIl17uis.Wlnce Report



Dibble & AssoctOle.

April. 2005
Rio Verde An!u f)rc1l1U1gf:' !i4aster Pian

;;'ield NeCOIl11{/fSSance Report



• •DETERMINATION OF MANNING'S ROUGHNESS COEFFICIENTS BY FCDMC METHOD •
Pr(~ject:

Strcam:

Location:

PhOlOS:

NotL;S:

Rio Vcl·de Area Drainage Master Plan. FCD 2001 C056. Phase 3 - Floodplain Delineations

22 Wash-RI

From Upstream Limit'> of Study to SOO' Upsu'cam 1i'0111 138'h Street

I 14. I 15. I 16. I 17

Channel Conditions Manning's n Adjustment Left Overbank Channel Right Overbank

Firm Soil .025 - .032 0.025 0.025
Coarse Sand .026 - .035 0.026

Channel Material Gravel nb .028 - .035
Cobble .030 - .050
Boulder .040 - .070
Smooth 0

Degree of Minor .001 - .005 0.001
!

0.002 0.001
n1 ._--_.-f---....----.._. "-"--

Irregularity Moderate .006 - .010 i _._---_.. ~....~_.._._-
Severe .011 - .020 I

Negligible .000 - .004 0.001 0.001 0.001
Effects of Minor .005 - .015

Obstruction Appreciable
n2

.020 - .030
Severe .040 - .060
Small .002 - .010

Vegetation Medium .010 - .025 0.020
Large

n3 .025 - .050 0.035 0.035
Very Large .050 - .100

Variations in Gradual 0
Channel Cross Occ. Alt. n4 .001 - .005 0.001 0.001 0.001

Section Freq. All. .010 - .015
Subtotal 0.063 0.050 0.063

Degree of
Minor 1 1 1 1

Appreciable m 1.15Meandering
Severe 1.3

n =(nb+n1+n2+n3+n4)m 0.063 0.050 0.063
Manning's n Value Used 0.065 0.050 0.065

Dihhfe &- ASSOCllIle.\

/\fJril. lOU.')
Rio Verde Area Drainage Masrer Plan

Field Reconnaissance Report



Dihhle &. Assm;;mcs

April. 200.-
'\

,~-, ' Rio Verde Area Drainage /WasTer Plan
Field ReCOl1f1aissUflce Re{]()/1



• •DETERMINATION OF MANNING'S ROUGHNESS COEFFICIENTS BY FCDMC METHOD •
Pro,~cl:

Strl:am:

Location:

Photos:

NOles:

Rio Verde Area Drainage Master PlaH, FCD 200 ICOSo. Phase 3 - Floodplain Delineations

From 500' Upstream from 138u1 Street to 140U
' Street

102. ]0), 104. 105

Channel Conditions Manning's n Adjustment Left Overbank Channel Right Overbank

Firm Soil .025 - .032 0.025 0.025
Coarse Sand .026 - .035 0.026

Channel Material Gravel nb .028 - .035
Cobble .030 - .050
Boulder .040 - .070
Smooth 0

Degree of Minor .001 - .005 0.001 0.002 0.001
Irregularity

n, .__.._..-
Moderate .006 - .010 ._-------
Severe .011 - .020 I

Negligible .000 - .004 0.001 0.001 0.001
Effects of Minor .005 - .015

Obstruction Appreciable
n2

.020 - .030
Severe .040 - .060
Small .002 - .010 0.005

Vegetation Medium .010 - .025 0.020 0.020
Large

n3 .025 - .050
Very LarQe .050 - .100

Variations in Gradual 0
Channel Cross Occ. Alt. n4 .001 - .005 0.002 0.003 0.002

Section Freq. Alt. .010 - .015
Subtotal 0.049 0.037 0.049

Degree of
Minor 1 1 1 1

Appreciable m 1.15Meandering
Severe 1.3

n =(nb+n,+n2+n3+n4)m 0.049 0.037 0.049
Manning's n Value Used 0.050 0.035 0.050

/Jih/J!e eli AS.WClllfC.\

·<1 (71"1"i, 20U5
A .i8 Rio Verde Area Dram{(~eMa.\·rer Plan

Field Reconnaissance f<epon



Dibh/e & Associate.'
April. 2005

.'\ .N Rio Venle I1r('(/ Drainage MClsTer PIon
Field RecOIlfIalSSGnCe Repor!



• •DETERMINATION OF MANNING'S ROUGHNESS COEFFICIENTS BY FCDMC METHOD •
PrqjeCL:

Stream:

Location:

Photos:

Notes:

Rio Verde ;'~rt:a Drainage Master Plan. FeD 200 IC056. Phase 3 - Floodplain Delineations

22 Wa.,h-R:i

Fmm 140Ul Strt:et to Downso'cam Limit.,; of Study

146. 147. 14g. 149

Channel Conditions Manning's n Adjustment Left Overbank Channel Right Overbank

Firm Soil .025 - .032 0.025 0.025
Coarse Sand .026 - .035 0.030

Channel Material Gravel nb .028 - .035
Cobble .030 - .050
Boulder .040 - .070
Smooth 0

Degree of Minor .001 - .005 0.001 0.003 0.001
n1 - ---

Irregularity Moderate .006 - .010 ._--
Severe .011 - .020

Negligible .000 - .004 0.001 0.001 0.001
Effects of Minor .005 - .015

Obstruction Appreciable
n2

.020 - .030
Severe .040 - .060
Small .002 - .010 0.002

Vegetation Medium .010 - .025 0.015 0.015
Large

n3
.025 - .050

Very LarQe .050 - .100
Variations in Gradual 0

Channel Cross Dec. All. n4 .001 - .005 0.002 0.002 0.002
Section Freq. All. .010 - .015

Subtotal 0.044 0.038 0.044

Degree of
Minor 1 1 1 1

Appreciable m 1.15Meandering
Severe 1.3

n =(nb+n1+n2+n3+n4)m 0.044 0.038 0.044
Manning's n Value Used 0.045 0.040 0.045

Dihl71e & AssoClare.,
A,pri!. 20()5

'\ - .:to Rio Verde Area Drainage Master Plan
Field Reconnaissance Repol7



Dibble & ssonate"
April. 2005

'" .:II RIO Verde Area Drainaf-l(: Master Plan
Field Recoll//(/(s.wtl1ce Repo,.,



• •DETERMINATION OF MANNING'S ROUGHNESS COEFFICIENTS BY FCDMC METHOD •
Pr0JeCl:

Strewn:

Location:

Photos:

Nl)les:

Rio Verde Area Drainage Masler Plan. FCD ?OOIC056. Phase 3 - Floodplain Delineations

23 Wa.'5h-RI

From Upsrream Limits of Study LO J40U1 Street
1,2,3.4

Channel Conditions Manning's n Adjustment Left Overbank Channel Right Overbank

Firm Soil .025 - .032
Coarse Sand .026 - .035 0.026 0.026 0.026

Channel Material Gravel nb .028 - .035
Cobble .030 - .050
Boulder .040 - .070
Smooth 0 0.000 0.000

Degree of Minor .001 - .005 0.005
nl -----_._--

Irregularity Moderate .006 - .010
Severe .011 - .020

Negligible .000 - .004
Effects of Minor .005 - .015 0.010 0.005 0.010

Obstruction Appreciable
n2

.020 - .030
Severe .040 - .060
Small .002 - .010

Vegetation
Medium .010 - .025 0.025
Large

n3
.025 - .050

Very LarQe .050 - .100 0.050 0.050
Variations in Gradual 0

Channel Cross Dec. Alt. n4 .001 - .005 0.001 0.003 0.001
Section FreQ. Alt. .010 - .015

Subtotal 0.087 0.064 0.087

Degree of
Minor 1 1 1 1

Appreciable m 1.15Meandering
Severe 1.3

n =(nb+nl+n2+n3+n4)m 0.087 0.064 0.087
Manning's n Value Used 0.085 0.065 0.085

Dibhie eX Assoc/{lte.\
April. 2()()5

1\ ..J] Rio Verdi! Area Drainage A1aster Plall
Field Recof1lwisst/l/C:e ReporT



Dibble i, ASSOCU1U!S

f\prif, 200S

./.,' Rio Verde ArC'{/ Dramllge A111Srf!J' Plan
Fidel Renmnmssw7ce Re/}(I/"(



• •DETERMINATION OF MANNING'S ROUGHNESS COEFFICIENTS BY FCDMC METHOD •
Project:

Stream:

Location:

Photos:

Notes:

Rio Verde Area Drainage Master Pl~m. FCD 2001 C056. Phase 3 - Floodplain Delineations

23 Wash-RI

From 140Ul Streer to Downstream Limits of Study
27. 2K 29. ~()

Channel Conditions Manning's n Adjustment Left Overbank Channel Right Overbank

Firm Soil .025 - .032 0.025 0.025
Coarse Sand .026 - .035 0.026

Channel Material Gravel nb .028 - .035
Cobble .030 - .050
Boulder .040 - .070
Smooth 0

Degree of Minor .001 - .005 0.003 0.001 0.003
Irregularity Moderate

n1 . .006 - .010 ;
._-----

Severe .011 - .020
Negligible .000 - .004 0.003 0.002 0.003 .--

Effects of Minor .005 - .015
Obstruction Appreciable

n2
.020 - .030

Severe .040 - .060
Small .002 - .010

Vegetation Medium .010 - .025 0.020 0.015 0.020
Large

n3
.025 - .050

Verv Large .050 - .100 ,;'-":.

Variations in Gradual 0 -
Channel Cross Occ. All. n4 .001 - .005 0.004 0.001 0.004

Section Frea. All. .010 - .015
Subtotal 0.055 0.045 0.055

Degree of
Minor 1 1 1 1

Appreciable m 1.15Meandering
Severe 1.3

n =(nb+n1+n2+n3+n4)m 0.055 0.045 0.055
Manning's n Value Used 0.055 0.045 0.055

Dihhle & .4.ss(J(;io[e.\
4.pril. ]{JU5

Rio Verde Area DrallZage Mascer Plan
Field Reconnaissance Report



Dibble & Assoc:iares
April. 2005

Rio Verde Area Drainage Jl1asrer Plan
Field Reconnaissance l?epol7



• •DETERMINATION OF MANNING'S ROUGHNESS COEFFICIENTS BY FCDMC METHOD •
ProJ~ct: Ri() Verde Area Drainage Master Plan. FCD 2001 COSo. Phase 3 - Floodplain Delineations

Stream: 26 Wash - Rl

Locmion: From Upstmam Limits of Study to Approximately (AO()' Upstream of 144111 Street

Photos. 39.40.41. 42

Notes: Downstream limits to reach 1 is unnamed road hearIng northeast across wash.

Channel Conditions Manning's n Adjustment Left Overbank Channel Right Overbank

Firm Soil .025 - .032 0.025 0.025
Coarse Sand .026 - .035 0.026

Channel Material Gravel nb .028 - .035
Cobble .030 - .050
Boulder .040 - .070
Smooth 0

Degree of Minor .001 - .005 0.002 0.001 0.002
Irregu larity Moderate

n1
.006 - .010 -_._-

Severe .011 - .020
Negligible .000 - .004 0.003 0.002 0.003

Effects of Minor .005 - .015
Obstruction Appreciable

n2
.020 - .030

Severe .040 - .060
Small .002 - .010

Vegetation
Medium .010 - .025 0.025

Large
n3

.025 - .050 0.030 0.030
Very Laroe .050 - .100

Variations in Gradual 0
Channel Cross Occ. All. n4 .001 - .005 0.005 0.001 0.005

Section FreQ. All. .010 - .015
Subtotal 0.065 0.055 0.065

Degree of
Minor 1 1 1 1

Appreciable m 1.15Meandering
Severe 1.3

n = (nb+n1+n2+n3+n4)m 0.065 0.055 0.065
Manning's n Value Used 0.065 0.055 0.065

Dihhle & AS.wJCwtes
April. 'lOU."

A . ..J(j Rio Verde Area Drainage Master Plan
Field ReCOflrtai.l'.I'{l1Ice Report



Dibble & AssOCfClTe,\

April, 200.
Rio Verde Area Drallu.1ge MasTer Plan

Field l?ecoflflWS,\'Onc;e Repor,



• •DETERMINATION OF MANNING'S ROUGHNESS COEFFICIENTS BY FCDMC METHOD •
ProJect:

Stream:

LOl:alion:

Photos:

NOll::S:

Rio Verde Area Drainage Master PIau, FeD 2tHHC056, Phase 3 - Floodplain Delineations

26Wash-RI

From Approximately 10400' Upstream of J44th Street Hi Downsu'eam Limits of Study

3 I. 32. 33. 34

Upstream limits to reach J is unnamed road bearing northeast across wash.

Channel Conditions Manning's n Adjustment Left Overbank Channel Right Overbank

Firm Soil .025 - .032 0.025 0.025
Coarse Sand .026 - .035 0.026

Channel Material Gravel nb .028 - .035
Cobble .030 - .050
Boulder .040 - .070
Smooth 0

Degree of Minor .001 - .005 0.002 0.001 0.002 .-
Irregularity Moderate

nl
.006 - .010 --_._------

Severe .011 - .020
Negligible .000 - .004 0.003 0.002 0.003

Effects of Minor .005 - .015
Obstruction Appreciable

n2
.020 - .030

Severe .040 - .060
Small .002 - .010

Vegetation Medium .010 - .025 0.025
Large

n3
.025 - .050 0.030 0.030

Verv Larae .050 - .100
Variations in Gradual 0

Channel Cross Occ. Alt. n4 .001 - .005 0.005 0.001 0.005
Section Frea. Alt. .010 - .015

Subtotal 0.065 0.055 0.065

Degree of
Minor 1 1 1 1

Appreciable m 1.15Meandering
Severe 1.3

n =(nb+nl+n2+n3+n4)m 0.065 0.055 0.065
Manning's n Value Used 0.065 0.055 0.065

Dihh/e & As.\'ociafe.,
.'\I>rll. ]U05

A ··48 Rio Verde Area Drainage Master Plan
Field Reconnaissance Report



Dibble <..\: Assoc/ales
AWil.2005

!?io Verde Area Drainage Masrer Plan
Vi<'ld Rl'('rmnwssa!lc(! RepIJr;



• •DETERMINATION OF MANNING'S ROUGHNESS COEFFICIENTS BY FCDMC METHOD •
ProJect:

Strewn:

Location:

Phoros:

Notes:

Rio Verde Area Drainage Master Plan, FCD 200 lCOS6, Phase 3 - Floodplalll Delineations

27 Wash-Rl

From Upsu'eam Limit., of Study to Westland Dlive

lb. 17. n~. 19

Channel Conditions Manning's n Adjustment Left Overbank Channel Right Overbank

Firm Soil .025 - .032 0.025 0.025
Coarse Sand .026 - .035 0.026

Channel Material Gravel nb .028 - .035
Cobble .030 - .050
Boulder .040 - .070
Smooth 0

Degree of Minor .001 - .005 0.002 0.001 0.002
Irregularity Moderate

n1
.006 - .010 .-1---.------

Severe .011 - .020
Negligible .000 - .004 0.003 0.002 0.003

Effects of Minor .005 - .015
Obstruction Appreciable

n2
.020 - .030

Severe .040 - .060
Small .002 - .010

Vegetation Medium .010 - .025 0.025
Large

n3
.025 - .050 0.030 0.030

Very LarQe .050 - .100
Variations in Gradual 0

Channel Cross Dec. Alt. n4 .001 - .005 0.005 0.001 0.005
Section Freq. Alt. .010 - .015

Subtotal 0.065 0.055 0.065

Degree of
Minor 1 1 1 1

Appreciable m 1.15Meandering
Severe 1.3

n =(nb+n1+n2+n3+n4)m 0.065 0.055 0.065
Manning's n Value Used 0.065 0.055 0.065

Dihhle & Assoczate.\
April. :!005

4 50 Rio Verde Area Drmnaf!e MasTer Plan
Field ReconnaisslIllce Reporr



DilJlJ/e & ."socwre,\
April. 1005

" - .:; 1 Rio Verde Area Dramage Master Plall.
Field Recmlllllfssance Repor,



• •DETERMINATION OF MANNING'S ROUGHNESS COEFFICIENTS BY FCDMC METHOD •
ProJect: Rio Verde Area Drainage Ma<;rcr Plan. FeD 2001 C056. Phuse 3-- Floodplain Delincation~

Stream: 27 Wash - R I

Location: From Westland Dlive to Downstream Lim.its of Study

Phows: 23. 24. 25. 26

NOles:

Channel Conditions Manning's n Adjustment Left Overbank Channel Right Overbank

Firm Soil .025 - .032 0.025 0.025
Coarse Sand .026 - .035 0.026 --

Channel Material Gravel nb .028 - .035
Cobble .030 - .050
Boulder .040 - .070
Smooth 0

Degree of Minor , .001 - .005 0.002 0.001 0.002
nj --

Irregularity Moderate .006 - .010 -----.__ ._- .._---
Severe .011 - .020 I

Negligible .000 - .004 0.003 0.002 0.003 ----
Effects of Minor .005 - .015

n2 ---
Obstruction Appreciable .020 - .030

Severe .040 - .060
Small .002 - .010

Vegetation
Medium .010 - .025 0.020 0.015 0.020

Large
n3

.025 - .050
Very Large .050 - .100

Variations in Gradual 0
Channel Cross ace. All. n4 .001 - .005 0.004 0.001 0.004

Section FreQ. Alt. .010 - .015
Subtotal 0.054 0.045 0.054

Degree of
Minor 1 1 1 1

Appreciable m 1.15Meandering
Severe 1.3 I

n =(nb+n1+n2+n3+n4)m 0.054 0.045 0.054
Manning's n Value Used 0.055 0.045 0.055

Dihhle & Associates
!\fJri!. ]()05

, - 5~ Rio Verde Area Drain£l):!,e /Wasler Pflln
Field Rec'oll11alssance Report"



Dihhle & ssociares
April. :l005

\ - i3 f?io Verde Area Droll/aRe Masrer Plall
Field Rec(Jllflai.l'.I'{lnce Repol'l



• •DETERMINATION OF MANNING'S ROUGHNESS COEFFICIENTS BY FCDMC METHOD
-.

Project:

SU"eam:

Location:

PhO[llS:

NOles:

Rio Verde Area Drainage Master Plan. FCD 200) COSo. Phase 3 - Floodplain Delinealion1>

2R Wash -Rl

From Upstremn Limits of Study lO Downsrream LImits of Study

S5.56.57.SH

Channel Conditions Manning's n Adjustment Left Overbank Channel Right Overbank

Firm Soil .025 - .032 0.025 0.025
Coarse Sand .026 - .035 0.027

~

Channel Material Gravel nb .028 - .035
Cobble .030 - .050
Boulder .040 - .070
Smooth 0

Degree of Minor .001.- .005 0.002 0.002 0.002
n1 --_.---

Irregularity Moderate .006 - .010
Severe .011 - .020

Negligible .000 - .004 0.002 0.002 0.002
Effects of Minor .005 - .015

Obstruction Appreciable
n2

.020 - .030
Severe .040 - .060
Small .002 - .010

Vegetation Medium .010 - .025 0.015 0.010 0.015
Large

n3
.025 - .050

Very LarQe .050 - .100
Variations in Gradual 0

Channel Cross Occ. All. n4 .001 - .005 0.002 0.002 0.002
Section Freq. All. .010 - .015

Subtotal 0.046 0.043 0.046

Degree of
Minor 1 1 1 1

Appreciable m 1.15Meandering
Severe 1.3

n =(nb+n1+n2+n3+n4)m 0.046 0.043 0.046
Manning's n Value Used 0.045 0.045 0.045

Dihh!l~ & AS.\'{/{.:1ll1es

·\pri!. 2005
Rio Verde Area Drainage Masrer Plan

Fildd ReC01lJIUis.\·w7ce Repol1



Dihhle & /\ssocwre\'

l.\pril.2005
Rio Verde Area Drwnage Ma.wer Plan

I;-;elrt l?enJl1nOl.\',\'lII1Ce Repor'



APPE DIX

H~dr3ulicS I'll(' un'.



Looking Upstream at Grade Control Structure on 22 Wash Upstream from 140th Street

Looking East at Abandoned Stock Tank Embankment on 22 Wash Upstream from 140th Street

f)ihhh L\ ,\ 1,1", "II",
\P/Ii. ,?O{J'i

R I R;u I'cull An u n,({il/(I~l Mu,rl'l PllIl/
r;/,hl Rl' IIlI/(/;,llIlil I Rl fI(l11



Northern Tank at Downstream End of II F Wash

Southern Tank at Downstream End of I 1F Wash

•

•

•f)iMh & An'OC;lITel

\/il'il. 20(1)
81 RIO \'en/,. A ell DmiTlt!gt MiI"" ('/dl/

I Ii Id I?i ('ii/lillI/I III/I' I I?, /'0/1



Looking South Along Dam at Black Hills Tank

Looking Southeast Across Ponding Area at Black Hills Tank

flihh/< & A I'S, I( ;{//t'.1

\/)f;I. 200::'
B Rill V< rdl A/('(/ [)ru;l1age M<I5/I'/ Plew

I hId N('("{/I/I/lli, Iii//( I' RiPPIl



Looking at Downstream Face of Culvert at 142nd Street and 10 & 11 Wash

Looking Downstream Along 10 & II Wash from Downstream of Culvert at I42nd Street and 10 & 11 Wa"h
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Rip Rap at Downstream End of Culvert at 142nd Street and 10 & II Wash

Looking at Upstream Face of Culvert at 142nd Street and 10 & II Wash
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Looking Upstream Along lO Wash from Upstream Side of Culvert at 142nd Street and 10 & 11 Wash

Looking Upstream Along II Wash from Upstream Side of Culvert at I42nd Street and 10 & II Wash
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RVWash 10 Plan: RVWash 10 11/1/2007
River =RV W1 0 Reach =R1 RS =9,012
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RVWash 10 Plan: RVWash 10 11/1/2007
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Plan: RV Wash 10 11/1/2007
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RVWash 10 Plan: RVWash 10 11/1/2007
River =RV W10 Reach =R4 RS =7.331
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RV Wash 10 Plan: RV Wash 10 11/1/2007
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RVWash 10 Plan: RVWash 10 11/1/2007
River =RV W10 T2 Reach =R2 RS =0.581
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RV Wash 10 Plan: RV Wash 10 11/1/2007
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RV Wash 10 Plan: RV Wash 10 11/1/2007
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RV Wash 10 Plan: RV Wash 10 11/1/2007
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RV Wash 7 Plan: RV Wash 7 11/1/2007
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RV Wash 7 Plan: RV Wash 7 11/1/2007
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RV Wash 7 Plan: RV Wash 7 11/1/2007
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RV Wash 7 Plan: RV Wash 7 11/1/2007
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E.2.3 HEC-RAS Cross Section Plots
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RV Wash A Plan: RV Wash A 11/1/2007
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RV Wash A Plan: RV Wash A 11/1/2007
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RV Wash A Plan: RV Wash A 11/1/2007
River =RV WA Reach =R1 RS =8.893
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2542+-,...--,--,-,-h----,-.-i-----.-,..--,--,-~==r---...;-..;--,--.;..-,---h--;.-.___r_-r-,..--,--,--+---,--,--,...--,----1

9500

2558

2556

2554

25601,,--L-~~~~-~-~~-~-~-~~~--~---_L{}_L-~-_____,------l,.____,,----------O-L-eg-e-n-:dc--,

§ 2552

~ 2550
Q)

ill

•
•

Bank Sta

Ground

WS 100-YR FP

2531

2529

2532

2528-+ : ; : '\ ,(.. ; 1... ; .'.. + .'.. L 1....._ ;.. ••...L .i.. ; ; ; ; L. 1

2533,-L-----,-~-----,-------,-~-----,---,---,--l.f~--,----,---,---,--------,--,-----,--~--,--~--,-----,--.,l--, r-"7L-e-g-e-nd-o---.

Station (ft)

RV Wash A Plan: RV Wash A 11/1/2007
River =RV WA Reach =R1 RS =8.262

.05--------~

c
o
~ 2530
>
Q)

ill

103001020010100100009900
2527+----;.....,.----,-...,--,---+--,---+----;..-.;--+---;...-;-...;----;.....-ir-..;----;.....--;.--,---+--.-,---r----,----!

9800

Station (ft)

RV Wash A Plan: RV Wash A 11/1/2007
River =RV WA Reach =R1 RS =8.060

•

Ground

WS 100-YR FP
2525

2515

25301,,-----,--l~-~-_____,-~~-_____,-___,_-~_____,~~------,---4t-L--,.------,....l..-------,,----------O--L-eg-e-n-:d--,

2510

•
Bank Stag 25201-1 .....•...... · · \ L............... • ..... •... L : ........... •....................•.....................•...............................•.......................•............. ; ........................•............ 1...................•·...........•..........••............ '-- -'

c
o

~
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2505+--,-...,--r-,-;-'---;---.,.--;"'-+-"'--'--'--+---'--'---'-""-';-'---'----'----'-'-+---'--"'--'--'--+---'--'-""-.,----1
9500 9600 9700 9800 9900 10000 10100 10200

Station (ft)
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RV Wash A Plan: RV Wash A 11/1/2007
River =RV WA Reach =R1 RS =7.925

Ineff

Ground
•
•

Bank Sta

WS 100-YR FP

2494

2500

2498+ '""+"""'""\...+,,,,,,,.,,,,,,,,,,,,,,,,,,',

2492

2496
g
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o
~
~

[j]

2502,---,----L--,-----,-------,-----,------r-----'--,-------,----,-----.lgL--,---,---,--'----,--,--,-, '-7L-e-ge-n-d-,----,

1040010200100009800960094009200
2488+-"';-,.--.,.._,.....,----,--r----r----r-r---,---,----,---;"--,----,--..,-';-';-,.....,,--,----,--r-T----r-r---,--,..--+--r---,----,--..,..---j

9000

Ground
•

Bank Sta

WS 100-YR FP

Station (ft)

RV Wash A Plan: RV Wash A 11/1/2007
River =RV WA Reach =R1 RS =7.828

~--------.05

2496--,-l-----'N'------..,--------,-----,---_,__---4\-'--_,__----_,__--..l---, '---:-L-e-ge-n-d~---'

2492

2494+\"" ,

2484

2486

2482

2488
c:
o

~
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[j]

g 2490+"""""""'1

1040010200100009600 9800

Station (ft)

RV Wash A Plan: RV Wash A 11/1/2007
River =RV WA Reach =R1 RS =7.636

9400
2480+---r--,-----r--;,-r__,.---.---;..-___r_-+--r-i--,.--.,---,----~___r--r-r__+_.,---,-------r-_i____,__,~.,.._.,__r__1

9200

Levee

Ground

•
Bank Sta

WS 100-YR FP

2470

2474

2472

2468

2466

2464-+"""""" """"".,JV"",,,,,,·,,,,,,,,,,,,,,,,,,,,,',,, """" +"""""""",""'''''''''''''''''''','''''' +"""",""",'" \ I

2476,--'--T---,----,--,--,------,---'--,fr-L---,--..,----,---,-----,---,----,--,-----,---,----'9---,----,--.-I----, '---:-L-e-ge-n-d~---'
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o
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~
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1020010000980096009400
2462-+----r-,.-----r--r---i----;---r--;.-,.--~-r----;-----,-...;--+-..;---r-;.---r-----,---,-----r-,.-----r---1

9200

Station (ft)
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RVWashA Plan: RV Wash A 11/1/2007
River =RVWA Reach =R1 RS =7.554 •2466 Legend

2464 WS 100-YR FP

Ground
2462 •

is Bank Sta

c:
0 2460~
>
Q)

iiJ
2458

2456

2454
9800 9850 9900 9950 10000 10050 10100

Station (ft)

RVWashA Plan: RV Wash A 11/1/2007
River =RVWA Reach =R1 RS =7.414

2454 Legend

2452 WS 100-YR FP

2450
Ground

•
is Bank Sta

c: 2448 •0

~
> 2446Q)

iiJ

2444

2442

2440
9900 10000 10100 10200 10300 10400 10500

Station (ft)

RVWashA Plan: RV Wash A 11/1/2007
River =RVWA Reach =R1 RS =7.390

.05
2443 Legend

WS 100-YR FP
2442

Ground
•

~ Bank Sta
:5- 2441
c:
0

~
>
Q) 2440iiJ

2439 •2438
9500 9600 9700 9800 9900 10000 10100

Station (ft)
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RV Wash A Plan: RV Wash A 11/1/2007
River = RV WA Reach = R1 RS = 7.292

2438

2436

2434
§:
c
0

24321ii
>
Ql

iIi
2430

2428

2426
9400 9600 9800 10000 10200

Legend

WS 100-YR FP

Ground
•

Ineff
•

Bank Sta

10400

Station (ft)

RV Wash A Plan: RV Wash A 11/1/2007
River =RV WA Reach =R1 RS =7.184

Legend

Ground
•

Bank Sta

WS 100-YR FP

10200101001000099009800

Station (ft)

RV Wash A Plan: RV Wash A 11/1/2007
River =RV WA Reach =R2 RS =7.052

2428

2426

§: 2424
c
0

~
>
Ql 2422iIi

2420

2418
9400 9500 9600 9700

2414

2412

§: 2410
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>
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9600 9700 9800 9900 10000 10100 10200

Legend

WS 100-YR FP

Ground

Levee
•

Bank Sta

10300

Station (ft)
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•
Levee

Ground

•
Bank Sta

WS 100-YR FP

~-----.05------}>i

2408

2406

g 2410l·····.·······••··································· i IV··.·······.······· · C"""-------------------------------------±-------±---T----.., .
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o
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~
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2412

2414,--.L-~---,--~---,---,--~--,----~~--,---',-1B-'-~---,----,-~---,----,----,-.L....,~--,r--;-L-eg-e-n-;d----,

RV Wash A Plan: RV Wash A 11/1/2007
River =RV WA Reach =R2 RS =7.051

10300102001010010000990098009700
2404+-..--,.--,.--,.----j----,---,---,----.----r---r----r---r--;-'-'--"--"--"--r---""1----,---,---,--i----.----r----r---r--+---.--"';--i-.---I

9600

•Levee

Ground

•
Bank Sta

WS 100-YR FP

2408

Station (ft)

RV Wash A Plan: RV Wash A 11/1/2007
River =RV WA Reach =R3 RS =7.050

.05-----~

2406

2412

2414.--.L---,--~---,--~~---,----,----,---,-----L..f=j--L---,--~---,---,----,----,---.L-_----,r-----;-L------;-d----,
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10300102001010010000990098009700
2404+--,-.---,---,--+-,....-,....-,.--.---,--,.--,....---,---,--,----,----,----,----.----,---,----,----r----,--r----r----r----r----r--+---r----r----r---r---!

9600

Station (ft)

RV Wash A Plan: RV Wash A 11/1/2007
River =RV WA Reach =R3 RS =7.049

•

Levee

Ground

•
Bank Sta

WS 100-YR FP

10300102001010010000990098009700

2408

2404-I-..--,.--,.--e--i----,---,---,----.----r---r----r---r---.--,-,--,....-,.--r-,r--r----,---,----r-,--r----r--r----,--r-,--..--,.--r-!
9600

2412

2414,---,-.L---,----,----,----,---,----,------,----,---,---,---'-rlT-'---,------,---,----,----,----,-L....:--,-----, r-----;-Le-g-e-n--;"d----,

2406

g 2410
c
.Q
ca
>
Q)

[j]

Station (ft)
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RV Wash A Plan: RV Wash A 11/1/2007
River =RV WA T1 Reach =R1 RS =3.405

2815

2810

~

!S 2805
c:
0

~
>
Q) 2800iIi

2795

2790
9500 9600 9700 9800 9900 10000 10100 10200

Legend

WS 100-YR FP

Ground

Levee
•

Bank Sta

10300

Legend

Ground
•

Bank Sta

WS 100-YR FP

10150101001005010000

Station (ft)

RV Wash A Plan: RV Wash A 11/1/2007
River =RV WA T1 Reach =R1 RS =3.329

---~KI !'jojo(-------.075------~

9950

2796

2794

2792g
c:
0

2790~
>
Q)

iIi
2788

2786

2784
9900

Ineff

Ground,

Legend

•
Bank Sta

WS 100-YR FP

1010010000990098009700

Station (ft)

RV Wash A Plan: RV Wash A 11/1/2007
River =RV WA T1 Reach =R1 RS =3.143

1+-------------.075----------~

2770

2768

g 2766
c:
.Q
ro
>
Q) 2764iIi

2762

2760
9600

Station (ft)
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RV Wash A Plan: RV Wash A 11/1/2007
River =RV WA T1 Reach =R1 RS =3.000 •2756 Legend

2754 WS 100-YR FP

2752
Ground

•
~ Bank Sta
:s
t: 2750
0

~
> 2748Q)

iIi

2746

2744

2742
9800 9850 9900 9950 10000 10050 10100 10150

Station (tt)

RVWashA Plan: RV Wash A 11/1/2007
River =RV WA T1 Reach =R1 RS =2.881

2750 Legend

WS 100-YR FP

2745 Ground
•

g Bank Sta

t: •0 2740~
>
Q)

iIi

2735

10150101001005010000995099009850
2730+---,----,----,---,--+---,--,---,---,---,----,---,--'r-r-r---r----r----r----r----r----,----,-----.-----.----r-----r---,----,---,---+-----.-----.-----.-----.--1

9800

Station (tt)

RV Wash A Plan: RV Wash A 11/1/2007
River =RV WA T1 Reach =R1 RS =2.760

2726

2724

§: 2722
t:
0

~
>
Q) 2720iIi

2718

2716
9900 9950 10000

Station (tt)
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10050

Legend

WS 100-YR FP

Ground
•

Bank Sta

10100 •



RV Wash A Plan: RV Wash A 11/1/2007
River = RV WA T1 Reach = R1 RS = 2.541

Levee

Ground

•
Bank Sta

WS 100-YR FP

2689

2691

2688-+................................... , : + "" ; "rl L ; ; L ;....................................... I

2692

2693.---l.-------~-~----'-----'------,--------~--~---~---'----, r----:-L-eg-e-n---Od---,

c:
o15 2690
>
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ill

10100100801006010040100201000099809960
2687+----,-------r-----,---+----,c-----.--..,----.-------,-----r----,--___,r--.,-----.----,---j

9940

Station (ft)

RV Wash A Plan: RV Wash A 11/1/2007
River = RV WA T1 Reach = R1 RS = 2.344

Ground
•

Bank Sta

WS 100-YR FP

2668

2667

2666-+ , - ; , ; , ; , L .., ; , ; ,,/.; , ..•....; ,.....••••.......,..•••.....; ,.............. I

2671

2670

2672--r-~--~--'-c______,___--_,___,___-__,___---,--__,_____,___-----,------,.lft_'-----__,_____,___-__,_____,___--__,___-l--,----___, r----:-Le-g-e-n--;d---.
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o
15
>
Q)
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10100100501000099509900
2665+-----r-,..---,-----,--,----,----,-..,---,-j--,----r-.,-----.-----+-..,---,----,c------r-----r-,..---,-----,---,---j

9850

Station (ft)

RV Wash A Plan: RV Wash A 11/1/2007
River = RV WA T1 Reach = R1 RS = 2.133

Ground
•

Bank Sta

WS 100-YR FP

2644

2648.----'-----,-------,--------------,------,------~---'j'¥------,------'-----, r----:-Le-g-e-n--;d---.

2643

2647

2642-1······················ ., , ;..- ; , ; , ····I·,f·· ..·······;·············;····················-""1
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g
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o
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10100100501000099509900
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11
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2641 +---,---+---,--+----,--,--..,---.------.--------.----r----,--,..--+----r----1
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•
•

Bank Sta

Ground

WS 100-YR FP

102001015010100100509950 10000

Station (ft)

RV Wash A Plan: RV Wash A 11/1/2007
River =RV WA T1 Reach =R1 RS =1.867

99009850
2626-1---r---+----,----i--,..--,---..,---,----;....----r---r--~--r---r---,---1

9800

2636.----1.-----,------------,----lfll---,---------,------------L---. r-~L------;d---,
egen

RV Wash A Plan: RV Wash A 11/1/2007
River =RV WA T1 Reach =R1 RS =1.994

2628

2634

g 2632-+······················ "' .
c:
o
~
>
~ 2630

•
Ground

•
Bank Sta

WS 100-YR FP

1025010200101501010010000 10050

Station (ft)

RV Wash A Plan: RV Wash A 11/1/2007
River =RV WA T1 Reach =R1 RS =1.638

99509900

2616

2610+----,---+-----r-----,----i--,..--,---..,----r--------,-----r---+---;r---r---r----I
9850

2614

2620

2612-1 ·································· •..................: , , \F=·····;············································· .L..•..•.....................•••............: ; ,.........................•••........•..•.••........................... I

2618

2622_r_--'-------,---,-------,------4'l-'----,--------,---------,------,----,------1-----, r-c--L------o
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---,
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g
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~
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iIi

•

Ground
•

Bank Sta

WS 100-YR FP
2594

2596_r_--1.---,-------,----------,--------,----41'------,------,------1-------, r----;,------;--'
Legend

2588

~!S. 2592-+ , "'......... ....L........................•..................

c:
o
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>
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101501010010050100009950

Station (ft)
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990098509800
2586+----,---+-----r----+-----..--r---,----,-----r--------,-----r-----.----;r--.-----r----I
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RV Wash A Plan: RV Wash A 11/1/2007
River =RV WA T1 Reach =R1 RS =1.476

•
Bank Sta

Ground

WS 100-YR FP

2572

2570

g 2574
c
o

~
Q)

ill

2578-,------.,.---'---------.,.------.,.-----.,.---,-----f~'---,-----,----,-----,----,--------"-----.,.----,'--;-L-e-ge-n-d~---,

2576

10150101001005010000

Station (ft)

99509900
2568-I---r----,-----,-.,..-.,...---,---r---,--,-+---r---r-----r--,,-.,--...,.---r----,-----,-+-...,...---r----,-----,-.,..-...,.---,---r---,-----l

9850

Plan: RV Wash A 11/1/2007
RS =1.304

RVWashA
River =RV WA T1 Reach =R1

•
Bank Sta

Ground

WS 100-YR FP

--3l>i'E-----------.075----------~

2554

2558

2552

2560-,--____.,.---l------~-___,_---'--_,_-___,_--_,_-___,_--_,_-____.,.--____.,.-____.,.----__1 r---:-L-e-g-en-d-:------,

~

~ 2556~···················· , .
c
o
~
>
Q)

ill

10200101501010010000 10050

Station (ft)

RV Wash A Plan: RV Wash A 11/1/2007
River =RVWAT1 Reach =R1 RS =1.140

9950
2550-I---r----,-----,-.,..-.,...---,---r---,--,-+---r---r-----r--,,.-.,--...,.---r----,-----,-+-...,...---r----,-----,-.,..-.,...---,---r---,-----l

9900

Levee

Ground

•
Bank Sta

WS 100-YR FP

f*(--------.075 ----------»j

2542-,-____.,.---'------___,_-_,_____.,.-'-----l___,_-_,____,_-_,_____.,.--___,_--____.,.------l'--____.,.-----, r---:-L-e-g-en-d-:-------.

2540

2534

g 2538-1 ., ............•...... \ ..• ...........•........•........... . ....•....... • .......•..............•.......... , .; ;......................... •... .•................... /...................... I
c
o
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103001020010100100009900
2532-+----,--r---r-----.--.,..---r----,.-...---.__r----r-----.--,---,---j--.,---,-----,--,-----,--r---r-----.--.,...---j

9800

Station (ft)
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•
•

Bank Sta

Ground

WS 100-YR FP

2514

2512-+···'·········;····,····················+········ ' ,.........._;.../c., ""' l , , /C="""'-'-= , + I····················,················ ,

2516

2513

2515

RV Wash A Plan: RV Wash A 11/1/2007
River =RV WA T1 Reach =R1 RS =0.935

2517.----'-~--,-~--,--~---,-------,----,---'fr'---,---,----,--~---,-~-~-----,---'"-,..---,r-~L-eg-e-n-Cd;---,

102001015010100100501000099509900
2511 -+-..,...-...----r-,...--j-,.--,.--r-r--r-r--,----,,----,----,----,----,----,---,----,---r--r--r--r-+--r-,--,--r-+--,.---,.--r--r---1

9850

•Levee

Ineff
..

Ground

•
Bank Sta

WS 100-YR FP

10800106001040010000 10200

Station (tt)

RV Wash A Plan: RV Wash A 11/1/2007
River =RV WA T1 Reach =R1 RS =0.592

9800

2506

2504

2502

2496

2494

2492-+··················,························· ........•

2490-+---r--r---r--r---,-r--r---r--r----r---r---,-r--,---...,.--r--r--r----,-j--,...-,...-_-r--,----,--,---,.--..,...---!
9600

Station (tt)

RV Wash A Plan: RV Wash A 11/1/2007
River =RV WA T1 Reach =R1 RS =0.780

.075-------~

2508.------,L----.,.---.,.----!-{:l"-.,.----..,..--.,.---.,.----r--.,.-----.....L..,,------, ,---c-L-----,d--,
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•

•
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Ground

WS 100-YR FP

1020010100100009900980097009600
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2484.----~~--'----~~---,--~---,---,-~~---,--~---'ft'----,--~---,--~-'--,--,-----,r-----O-Le-g-e-n--od---.

2476

2472-t-....--,.---,---r-i---,----,---,-----r---r---r----,---.----.--...,.--r-....--,.--r-r----.---,----,--r----r--r--r--.----.--+-,...-....---,--..----j
9500

2478

2474-+ , , , + L i••••••••••••••••............•. -'.. .. S.~;:~Z==::;::::::~:;======t~=;7-.······· ••·•··· !.....•....•.... i ..........•....... : I

Station (tt)
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RV Wash A Plan: RV Wash A 11/1/2007
River =RV WA T1 Reach =R1 RS =0.515

2470

2469

2468
~

S
2467c
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~
> 2466Q)

W

2465

2464

2463
9500 9600 9700 9800 9900 10000

Legend

WS 100-YR FP

Ground

Levee
•

Bank Sta

10100

Station (ft)

RV Wash A Plan: RV Wash A 11/1/2007
River =RV WA T1 Reach =R1 RS =0.402

2460

2458

g 2456
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2452

2450
9900 10000 10100 10200 10300 10400 10500

Legend

WS 100-YR FP

Ground

Levee
•

BankSta

10600

Station (tt)

RV Wash A Plan: RV Wash A 11/1/2007
River =RV WA T1 Reach =R1 RS =0.200

2436

2435

2434

g
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0

~
> 2432Q)

W

2431

2430

2429
9600 9700 9800

Station (tt)
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9900 10000

Legend

WS 100-YR FP

Ground

Levee..
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10100



•
Levee

Legend

WS 100-YR FP

Ground

10300

RVWashA Plan· RV
River = RV WA T1· Wash A 11/1/2007

Reach = R1 RS = 0.122

.075

•

•

•
Bank Sta

Levee
•

Bank Sta

10100

1030010000

Station (ft)

16

9950

RV Station (ft)

Wash A PIan·RV
River = RV WA T2 ~each ':":~h A 11/1/2007

____-..:.0~6~5===_ RS = 1.765

RV Station (ft)

Wash A Pia·
River = RV WA T2 n~e~~ ':":Sh A 11/1/2007

~~~---:-~~====_ .065 1 RS=1.920

§:
c
.2

~
<Il
iIi



11/1/2007
RS =1.627

RV Wash A Plan: RV Wash A
River =RV WA T2 Reach =R1

2606

2604

2602

g
2600c

0

~
> 2598Ql

iIi

2596

2594

2592
9700 9800 9900 10000 10100

Legend

WS 100-YR FP

Ground
•

BankSta

10200

Station (ft)

RV Wash A Plan: RV Wash A 11/1/2007
River =RV WA T2 Reach =R1 RS =1.467

1"--------.065 .055 .065------»j

2586

2584

g 2582
c
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~
>
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2578

2576
9700 9800 9900 10000

Station (ft)

10100 10200

Legend

WS 100-YR FP

Ground

Levee..
Ineff
•

Bank Sta

10300

Plan: RV Wash A 11/1/2007
RS =1.251

RVWashA
River =RV WA T2 Reach =R1

Ground

Legend

•
Bank Sta

WS 100-YR FP

103001020010100

""*-------.065-------~

100009900

1"----- .065------:*_
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2560

g 2558
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0

~
>
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2554
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9800

Station (ft)
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•
Ground

•
Bank Sta
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RV Wash A Plan: RV Wash A 11/1/2007
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E.2.4 HEC-RAS Cross Section Plots
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RV Wash A Tank Spillway Plan: RV Wash A Tank Spillway 11/1/2007
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E.2.5 HEC-RAS Cross Section Plots

RVWash I



RV Wash I Plan: RV Wash I 11/1/2007
River =RV WI Reach =R1 RS =7.262

•
Ground

Bank Sta

WS 100-YR FP

2568.5.---___,_L--___,_--___,_--___,_--,-----,---'---,--..L,---,-----,---,-----,---,-----,--..,.--,---~___,_--___,_--___, r---:L-e-g-en-d--:-----,

2568.0

2567.5i :··.····.··.···.'\,.;;.:;.;;.;;.:;.;;.;;.:;.;;.;;.:;.;;.;;.:;.;;.i.;;,;;;~;.;.;..;.;;.;;;;..;.;;.:;.;;.i.;;,;;;~.i.;;,;;;.i.;;,;;;.;;.:;.;;.;;.:;.;;=;;7<o/;········.···..·.r :.......•..........• r :··.·.·.····-1

2565.5-i·····················,················,·······.............. . , ,...............•............,..,., "'. \1········,···············.···············,···········....•...............'! ....•...............,............•................, , , ,................. I

2566.0

g
c 2567.0
o
~
a> 2566.5+ •........••
iIi

101501010010050100009950
2565.0+--r-,..----,--,---,-----,-,..--r-,..---+-----,,----r-----,-,..---,--,..----.--,----r-----,-,..--r-,..----.-----;

9900

Station (tt)

Plan: RV Wash I 11/1/2007
RS =7.217

RVWash I
River =RV WI Reach =R1

2565

2564

2563g
c
0

2562~
>
III
iIi

2561

2560

2559
9700 9800 9900 10000 10100

Legend

WS 100-YR FP

Ground
•

Ineff
•

BankSta

10200

Ground

Legend

•
Bank Sta

WS 100-YR FP

1020010150101001005010000

Station (tt)

1

99509900

Station (tt)

RV Wash I Plan: RV Wash I 11/1/2007
River =RV WI Reach =R1 RS =7.127

~-----.055 .055------»1
2553

2552

~
2551

50
c
0

2550~
>
III
iIi

2549

2548

2547
9800 9850



•
Bank Sta

Ground

WS 100-YR FP
2540.0+············,············".. ·········,········· , , ; ,·············,·················,····················t , ,....... " c:-_, I

2539.5

2537.5

2537.0

RV Wash I Plan: RV Wash I 11/1/2007
River =RV WI Reach =R1 RS =7.042

S*c----------.055------~

2540.5,-----L---,------,------..,------,----,------,-JL----'--,----,-------,------,-------,------,--------L-,-----, '--;-L-e-g-en-d-;------,

g 2539.0
c
o
~ 2538.5
>
Ql

iIi 2538.0

1015010100100501000099509900
2536.5-+---r--,-~.....-,-r--.,--...,....---.----.-_+.....-,...,....-r-.,...--r-,----.----,-----r-.r-+_...,..._--r-___r_--r____r----,-,_-i-__,__-j

9850

Station (tt)

RV Wash I Plan: RV Wash I 11/1/2007
River =RV WI Reach =R1 RS =6.961

2533

2532

2531g
c
0

2530~
>
Ql

iIi
2529

2528

2527
9800 9900 10000 10100 10200

Legend

WS 100-YR FP

Ground

Ineff
•

Bank Sta

10300

•
Station (tt)

RV Wash I Plan: RV Wash I 11/1/2007
River =RV WI Reach =R1 RS =6.898

•

Ground
•

Bank Sta

WS 100-YR FP

10500104001030010200

Station (tt)

2

1010010000
2519.5+---.---,----,-----,-----r---r----,-r--.---+-..----.----.----,-----,-----r---r-,-.--+--..,..-..----.----.----,-----,----,--,----,-----1

9900

2523.0,--~-.L...f1I_'_----L.---,------,----,------,-------,------,----,------'---------,'-"7L-e-g-en-d"'--~

2522.5

2522.0

2520.0

£
~ 2521.5
o

~
Ql 2521.0
iIi



RV Wash I Plan: RV Wash I 11/1/2007
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RV Wash I Plan: RV Wash I 11/1/2007
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RV Wash I Plan: RV Wash I 11/1/2007
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RV Wash K Plan: RV Wash K 11/1/2007
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RV Wash K Plan: RV Wash K 11/1/2007
River =RV WK T13 Reach =R3 RS =0.231

Ground
•

Legend

Bank Sta

WS 100-YR FP

102001000098009400 9600

Station (tt)

RV Wash K Plan: RV Wash K 11/1/2007
River =RV WK T13 Reach =R3 RS =0.111

2530

2525

g 2520
c
0

~
>
Q) 2515ill

2510

2505
9000 9200

2512

2510

2508

2506
g 2504
c
0

2502~
>
Q) 2500ill

2498

2496

2494

2492
9600 9800 10000 10200 10400

Legend

WS 100-YR FP

Ground
•

Bank Sta

10600

Station (tt)

19



E.2.7 HEC-RAS Cross Section Plots.

RV Wash K Trib 11



RV Wash K Trib 11 Plan: RV Wash K Trib 11 11/1/2007
River = RV WK T11 Reach = R1 RS = 1.511

2601

2600

2599

§:
2598c

0

~
> 2597Q)

ill

2596

2595

2594
9850 9900 9950 10000

Station (tt)

10050

Legend

WS 100-YR FP

Ground

Ineff
•

Bank Sta

10100

RV Wash K Trib 11 Plan: RV Wash K Trib 11 11/1/2007
River = RV WK T11 Reach = R1 RS = 1.384

2588

2586

2584
§:
c
0

2582~
>
Q)

ill
2580

2578

2576
9700 9800 9900 10000 10100 10200 10300

Legend

WS 100-YR FP

Ground
•

Ineff
•

Bank Sta

10400

(neff

Ground

•
Bank Sta

WS 100-YR FP

Station (tt)

RV Wash K Trib 11 Plan: RV Wash K Trib 11 11/1/2007
River = RV WK T11 Reach = R1 RS = 1.312

~----------.045----------~

2572.0,-----,---"'---------,-----,-----,-------------,-1.----'-----'--,------, ,-----0------,,----,
Legend

2571.0+················ : /............. " ....•

2569.0-+··········.··································· ,. tli·················,································· +........................................................................ i·········· ., I

2569.5

2571.5

§:
c 2570.5
o
~ .

~ 2570.0
ill

101001005010000995099009850980097509700
2568.5-+----.--,--.----,----,---,-----,---,--,----,-----,----+----,-----,---.,---+--.,----1

9650

Station (tt)

1



•
..Levee

Ground

Ineff
•

BankSta

WS 100-YR FP

2554

2558

2553

2559H··'·· •........ ,;..

RV Wash K Trib 11 Plan: RV Wash K Trib 11 11/1/2007
River = RV WK T11 Reach = R1 RS = 1.204

25601-r----,-----l,.---------,---,-.Jff---,---,------,------,------;L----,---, r-~Le-g-e-n---Od----,

§: 2557-+·····.····························_·······,····· ']..................................... , , ,......................•........................; .•.......................•..... /( ; ................•...........•........ ,.. I

c
~ 2556
>
Q)

[j] 2555

104001030010200101001000099009800
2552 -!--r---.--~..,..-+--,---,---,---!'l--r--r--,..--,..--r--,-;----.----;----T----r---,----,----,-----r--+----r-----r----r----.--+-,--,----r----r---l

9700

•
•

Ground

Bank Sta

WS 100-YR FP

2544

2546+ ..............•..............•.... .........•......... •..... ....• • : ; .........•.........................•......................... ; .

2542

2548

Station (ft)

RV Wash K Trib 11 Plan: RV Wash K Trib 11 11/1/2007
River=RVWKT11 Reach=R1 RS=1.114

.045
2550.-------.--....--L-----lfll----,-------.-----,---,------.-----.-----.-------.-------L-------.--, '--;-L-------;d----,

egen

§:
c
o

~
Q)

[j]

1040010300102001010010000
2540-!----r--,..----,---+--'f----r--.-..,..--,-----ir-..,......-----r--r-----.---+--,-----r-----;-~---.--r---,-----r--r----l

9900

Station (ft)

RV Wash K Trib 11 Plan: RV Wash K Trib 11
River = RV WK T11 Reach = R1 RS = 1.004

11/1/2007

•

Ground

•
Bank Sta

Levee

WS 100-YR FP

2533,...,---,---....L----,-----,---,---.----4r...L----,---,----,---,----,---,----,---,---,-----,-L---,---,-- ,.------;-L-eg-e-n--;d--,

2532+ •......

2531

2526

2527

§: 2530'-!-..............•.......................................................\; ,...............•............. ,..... , , ,...................... ; ..............•...............,.................... "r .
c
o15 2529
>
Q)

[j] 2528

2525-!-----r--r-----.---+--i----r-----.-~---.--r_--r-----r-,...----.---+--,---,-----.-~-,--r---r-----r-,...---l

9800 9900 10000 10100 10200 10300

Station (ft)

2



RV Wash K Trib 11 Plan: RV Wash K Trib 11 11/1/2007
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E.2.8 HEC-RASCross Section Plots
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RV Wash K Trib 601 Plan: RV Wash K Trib 601 11/1/2007
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RV Wash K Trib 6D1 Plan: RV Wash K Trib 6D1 11/1/2007
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RV Wash P Plan: RV Wash P 11/1/2007
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RV Wash P Plan: RV Wash P 11/1/2007
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RV Wash P Plan: RV Wash P 11/1/2007
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RV Wash P Plan: RV Wash P 11/1/2007
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RV Wash P Plan: RV Wash P 11/1/2007
River =RV WP T1 Reach =R1 RS =0.685
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RV Wash P Plan: RV Wash P 11/1/2007
River =RV WP T1 Reach =R1 RS =0.367
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RVWash P Plan: RVWash P 11/1/2007
River =RV WP T1 Reach =R1 RS =0.131
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RV Wash P Plan: RV Wash P 11/1/2007
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RV Wash P Plan: RV Wash P 11/1/2007
River =RV WP T2 Reach =R1 RS =0.276
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RV Wash P Plan: RV Wash P 11/1/2007
River =RV WP T2 Reach =R1 RS =0.148
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RV Wash P Plan: RV Wash P 11/1/2007
River =RV WP T2 Reach =R1 RS =0.078
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E.3 HEC-RAS Output

E.3.1
E.3.2
E.3.3
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E.3.5
E.3.6
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E.3.10
E.3.11
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E.3.14

RVWash 10
RV Wash 10 Trib 1
RVWash 7
RV Wash A
RV Wash A Tank Spillway
RVWashI
RV Wash K
RV Wash K Trib 11
RV Wash K Trib llA
RV Wash K Trib 12
RV Wash K Trib 6
RV Wash K Trib 6D
RV Wash K Trib 6Dl
RVWashP



E.3.1 HEC-RAS Output

RV Wash 10



HEC-RA5 Plan: RVWash 10 Profile: 100-YR FP

River E.G. .. Froude f
River Reach Sta •Profile Q Total Min·Ch :El W.S.<Elev Crit>W.S. E~G. Elev Slope •VelChnl Flow Area Top:Width ChI

(cfs) (ft) (it) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)

RV WID T4 Rl 0.373 100-YR·FP 820.00 2574.38 2575.58 2575.52 2575.91 0.032156 5.17 180.54 400.51 1. 01
RVWI0 T4 Rl 0.310 100-YR·FP 820.00 2565.07 2567.01 2566.66 2567.30 0.020864 5.67 220.03 314.86 0.88

RVWI0 T4 Rl 0.222 100-YR FP 1840.00 2555.69 2559.03 2558.93 2559.58 0.015063 6.92 358.77 470.50 0.78

RV WI0 T4 Rl 0.145 100-YR FP 1840.00 2548.32 2550.16 2550.16 2550.67 0.034534 6.11 329.36 547.09 0.97

RV WID T4 Rl 0.034 100-YRFP 1840.00 2536.63 2538.80 2538.44 2539.00 0.011863 3.86 534. 42 493.08 0.57

RV WID T3 R1 0.615 100·YR FP 660.00 2523.23 2524.93 2524.93 2525.32 0.023686 5.27 147.80 221.90 0.85
RV WI0 T3 Rl 0.520 100-YR FP 660.00 2513.55 2514.78 2514.56 2514.92 0.017347 3.34 219.69 310.21 0.69
RV WI0 T3 Rl 0.438 100-YR FP 660.00 2504.48 2505.85 2505.78 2506.06 0.024819 4.00 187.79 300.43 0.79
RV W10 T3 Rl 0.411 100-YR FP 660.00 2501.48 2502.96 2502.72 2503.15 0.016639 3.85 192.18 222.76 0.67
RV WI0 T3 R1 0.357 100·YR FP 830.00 2494.83 2496.26 2496.26 2496.63 0.031161 4.95 175.12 238.56 0.90
RV WID T3 R2 0.289 100-YR FP 830.00 2486.92 2489.39 2489.19 2489.65 0.013113 4.61 224.35 218.33 0.68
RV WID T3 R2 0.259 100-YR FP 830.00 2483.97 2486.15 2486.15 2486.58 0.031563 6.05 163.13 189.37 1.03
RV WID T3 R2 0.123 100-YR FP 2710.00 2470.75 2471. 87 2471.87 2472.00 0.009841 2.77 922.28 883.59 0.53
RV WID T2 51 Rl 0.138 100·YR FP 220.00 2509.33 2510.69 2510.57 2510.90 0.017302 4.03 66.72 101.07 0.72
RV WID T2 51 Rl 0.104 100-YR FP 220.00 2505.35 2505.86 2505.86 2506.04 0.049346 2.91 65.95 180.16 1. 02
RV WID T2 51 R1 0.068 100-YR FP 220.00 2499.97 2501.40 2501. 07 2501. 50 0.011116 2.61 84.25 113.44 0.53
RV W10 T2 51 R1 0.026 100-YR FP 830.00 2494.99 2496.32 2496.25 2496.62 0.027084 4.73 190.36 241. 35 0.97

RV W10 T2 Rl 0.845 100·YR FP 630.00 2518.68 2521. 40 2521.74 0.011874 5.10 162.41 187.41 0.69
RV WI0 T2 R1 0.844 100-YR FP 630.00 2518.68 2521.28 2521. 28 2521.73 0.016683 5.75 139.73 176.85 0.81
RV WID T2 R2 0.747 100-YR FP 450.00 2509.87 2510.56 2510.41 2510.65 0.017224 2.57 191.85 401.55 0.68
RV WID T2 R2 0.711 100-YR FP 450.00 2505.10 2505.91 2505.91 2506.08 0.034756 3.57 148.80 472.41 0.91
RV WID T2 R2 0.684 100·YR FP 450.00 2501. 55 2502.36 2502.22 2502.48 0.013708 2.96 176.47 332.75 0.64
RV WID T2 R2 0.663 100-YR FP 450.00 2499.01 2499.98 2499.98 2500.16 0.032497 3.71 141. 85 370.61 0.93
RV WID T2 R2 0.581 100-YR FP 450.00 2489.96 2491.56 2491.00 2491.66 0.004300 2.83 190.60 151. 52 0.40
RV wiO T2 R2 0.552 lOO-YR FP 450.00 2488.04 2489.78 2489.78 2490.27 0.026270 5.69 82.60 84.59 0.95
RV W10 T2 R2 0.465 100-YR FP 450.00 2481. 50 2482.02 2481.73 2482.10 0.003443 0.97 216.55 181. 01 0.26
RV W10 T2 R2 0.312 100-YR FP 420.00 2470.29 2474.51 2474.51 2475.70 0.037325 8.73 48.13 20.65 1. 01
RV WI0 T2 R2 0.193 100-YR.FP 420.00 2449.93 2453.36 2453.84 0.013017 5.56 75.51 33.55 0.65
RV W10 T2 R2 0.143 100-YR FP 420.00 2444.51 2447.76 2447.76 2448.75 0.031052 8.01 52.41 26.93 1. 01
RV WID T2 R2 0.072 100-YR FP 3150.00 2437.85 2440.76 2440.33 2441.03 0.013277 4.77 786.50 708.09 0.63
RV WI0 R1 9.689 100-YR FP 620.00 2623.58 2625.39 2625.26 2625.65 0.020846 4. 78 167.12 217.81 0.79
RV WID R1 9.564 100-YR FP 620.00 2612.55 2613.24 2613.06 2613.36 0.019030 2.66 219.91 345.31 0.64
RV W10 Rl 9.429 100-YR FP 870.00 2596.47 2598.14 2598.06 2598.43 0.022494 4.79 220.89 279.65 0.77
RV W10 Rl 9.252 100·YR FP 870.00 2578.51 2581. 70 2581.70 2582.05 0.014277 5.99 236.71 267.80 0.69
RV W10 R1 9.176 100-YR FP 870.00 2571.49 2573.44 2573.32 2573.91 0.016111 6.08 177.56 189.49 0.81
RV W10 R1 9.175 Lat Struct
RV W10 R1 9.104 100-YR FP 870.00 2564.05 2566.75 2566.74 2567.25 0.020951 7.04 171.39 291.41 0.92
RV W10 R1 9.103 Lat Struct
RV WID R1 9.012 100-YR FP 703.00 I 2553.74 2557.13 2557.03 2557.82 0.017628 6.71 109.15 120.19 0.88
RV W10 R1 9.011 Lat Struct
RV W10 R1 8.937 100-YR FP 346.00 I 2547.34 2549.31 2549.31 2549.81 0.027451 5.67 61. 01 62.00 1. 01
RV WID Rl 8.936 Lat Struct
RV W10 R1 8.826 100-YR FP 143.00 2537.68 2539.93 2539.98 0.001757 1.90 75.24 47.17 0.27
RV W10 R2 8.740 100-YR FP 1890.00 2529.51 2530.87 2530.73 2531. 31 0.027806 5.46 357.24 287.75 0.87
RV W10 R2 8.586 100-YR.FP 1890.00 2512.55 2515.78 2515.66 2516.05 0.013482 5.56 546.05 581. 97 0.64
RV W10 R2 8.467 100·YR FP 1890.00 2500.54 2502.34 2502.29 2502.80 0.034640 6.23 354.05 352.78 0.96
RV W10 R2 8.354 100-YR FP 1890.00 2489.27 2492.05 2491.77 2492.25 0.011774 4.55 582.62 606.56 0.60
RV W10 R2 8.134 100-YR FP 2710.00 2470.09 2471.50 2471. 39 2471. 88 0.024310 5.34 561.27 504.28 0.87
RV W10 R3 7.984 100-YR FP 2710.00 2455.03 2458.53 2458.53 2459.04 0.011607 7.10 638.56 613.76 0.73
RV W10 R3 7.886 100-YR FP 2710.00 2447.14 2449.45 2449.45 2449.85 0.021060 7.78 636.72 649.66 0.95
RV WI0 R3 7.784 100-YR FP 3150.00 2437.74 2440.81 2440.32 2441.09 0.011085 5.22 821. 30 724.73 0.62
RV W10 R4 7.678 100-YRFP 3150.00 2428.26 2431. 62 2431. 62 2432.09 0.025227 8.29 640.78 576.24 0.94
RV WID R4 7.611 100-YRFP 3150.00 2423.86 2426.94 2427.13 0.007078 4.83 986.82 660.17 0.54
RV W10 R4 7.596 100·YRFP 3150.00 2419.72 2425.00 2425.00 2426.20 0.016964 10.71 476.97 415.57 0.99
RV W10 R4 7.541 100-YR FP 3150.00 2414.08 2419.90 2419.90 2420.65 0.009800 a.75 602.33 614.58 0.88
RV WID R4 7.491 100-YR FP 3150.00 2410.28 2415.26 2415.26 2416.06 0.016281 8.80 490.36 421.93 0.87
RV W10 R4 7.450 100-YR FP 3150.00 2407.15 2411.74 2411.74 2412.57 0.009196 8.31 551.50 534.16 0.77
RV WID R4 7.382 100-YR FP 3150.00 2402.43 2405.69 2405.69 2406.37 0.013581 9.29 594.69 526.56 0.98
RV WI0 R4 7.331 100-YR FP 3150.00 2398.01 2401.24 2400.88 2401. 87 0.016787 9.38 585.87 489.39 1. 06
RV WI0 R4 7.283 100-YR FP 3150.00 2394.14 2397.37 2397.37 2398.22 0.012738 10.19 520.31 392.48 1. 02
RV W10 R4 7.240 100-YR FP 3150.00 2391. 21 2393.49 2393.19 2394.20 0.020634 9.80 540.27 398.75 1. 21
RV W10 R4 7.215 100-YR FP 3150.00 2388.61 2390.90 2390.90 2391.45 0.019912 9.44 604.94 491.30 1.18
RV W10 R4 7.193 100-YR FP 3150.00 2386.89 2389.66 2389.87 0.004310 4.23 914.63 434.15 0.48
RV W10 R4 7.174 100-YR FP 3150.00 2385.44 2388.15 2388.15 2388.99 0.021236 8.38 499.18 388.49 0.95
RV W10 R4 7.155 100-YR FP 3150.00 2382.96 2386.08 2386.08 2386.62 0.016646 7.58 617.48 482.45 0.87
RV WID R4 7.076 100-YR FP 3150.00 2375.87 2378.36 2378.27 2378.83 0.018235 7.41 617.55 646.63 0.91
RV W10 R4 6.982 100-YR FP 3150.00 2366.12 2369.15 2369.65 0.018458 7.96 618.27 483.77 0.92
RV W10 R4 6.977 100-YR FP 3150.00 2365.81 2368.92 2369.22 0.012429 6.19 752.45 477.51 0.66
RV WI0 R4 6.849 100-YR FP 3150.00 2354.06 2355.83 2355.83 2356.33 0.032528 7.25 581.37 534.78 1. 06
RV W10 R4 6.697 100_YR FP 3150.00 2342.24 2344.66 2343.38 2344.80 0.003778 2.58 1059.71 462.10 0.35
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HEC-RAS Version 3.1.3 May 2005
U.S. Army Corp of Engineers

Hydrologic Engineering Center
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PROJECT DATA
Project Title: RV Wash 10
Project File RV Wash 10.prj
Run Date and Time" 11/1/2007 10: 05: 15 AM

Project in English units

Project Description:
Rio Verde ADMP, Project FCDMC 2001C056, river system including RV Wash 10, RV
Wash 10 Trib 2, RV Wash 10 Trib 2 Split 1, RV Wash 10 Trib 3, and RV Wash 10
Trib 4. Phase 3 RAS model started in May 2005, preliminary model completed in
June 2005.

RAS model is prepared by Dibble Engineering. Field reconnaissance
per report dated April 18, 2005.

For the study washes, the starting water
surface elevation is on RV Wash 10, and is taken from the starting water
surface elevation as provided by the Flood Control District of Maricopa
County.

RV Wash 10 Floodplain Delineation
From a point approximately 2,350
feet south and 350 feet east of the intersection of 144th Street and Rio Verde
Drive (River Mile 6.697) to a point approximately 1,800 feet north and 2,300
feet east of the intersection of 128th Street and Rio Verde Drive (River Mile
9.689), a distance of 2.992 river miles.

RV Wash 10 Trib 2 Floodplain
Delineation
From the confluence with RV Wash 10 (River Mile 0.000,
approximately 3,000 feet south and 900 feet east of the intersection of 136th
Street and Rio Verde Drive) to a point approximately 2,800 feet south and 50
feet west of the intersection of 132nd Street and Rio Verde Drive (River Mile
0.844), a distance of 0.844 river miles.

RV Wash 10 Trib 2 Split 1
Floodplain Delineation
From the confluence with RV Wash 10 Trib 3 (River Mile
0.000, approximately 2,300 feet south and 1,100 feet east of the intersection
of 132nd Street and Rio Verde Drive) to the divergence with RV Wash 10 Trib
(River Mile 0.187, approximately 2,700 feet south and 200 feet east of the
intersection of l32nd Street and Rio Verde Drive, a distance of 0.187 river
miles.

RV Wash 10 Trib 3 Floodplain Delineation
From the confluence with RV
Wash 10 (River Mile 0.000, approximately 1,900 feet south and 100 feet wes~ 'of
the intersection of 136th Street and Rio Verde Drive) to a point approximately
1,900 feet south and 400 feet west of the intersection of 132nd Street and Rio
Verde Drive (River Mile 0.615), a distance of 0.615 river miles.

RV Wash 10
Trib 4 Floodplain Delineation
From the confluence with RV Wash 10 (River Mile
0.000, approximately 50 feet south and 800 feet west of the intersection of
132nd Street and Rio Verde Drive) to a point approximately 50 feet south and
200 feet west of the intersection of 128th Street and Rio Verde Drive (River
Mile 0.373), a distance of 0.373 river miles.

A lateral weir is modeled at
RM's 2.702, 2.627, & 2.516 to allow water to flow over Rio Verde Drive to RV
Wash 10 Trib 4. The methodology is as follows:

1) Model RV Wash 10 Trib 4
with the combined flow of the two watersheds and with cross sections that
extend north over Rio Verde Drive. The area north of Rio Verde Drive will be
modeled as ineffective.
2) Model RV Wash 10 with only the flow of its
contributing watershed (before combining with RV Wash 10 Trib 4 watershed) and
with a lateral weir at Rio Verde Drive.
3) The wider of the floodplains from
the two models will be used for the floodplain boundary north of Rio Verde
Drive; and RV Wash 10 Trib 4 model will be used for the floodplain boundary
south of Rio Verde Drive.

Topographic mapping is supplied by the Flood
Control District of Maricopa County.

The Cross-section data were generated
by INROADS, based on the DTM data. The mapped hydraulic base line represents
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the 10,000-station point of the HEC-RAS model.

Discharge data is from the
Rio Verde ADMP HEC-l model. The original models are from the Flood Control
District of Maricopa County, prepared for the Rio Verde South Floodplain
Delineation, the Rio Verde South Extension Floodplain Delineation, the Rio
Verde North Floodplain Delineation, and the Rio Verde North Extension
Floodplain Delineation. The HEC-l models were modified for the Rio Verde ADMP.
The final HEC-l files were reviewed in February 2004 and FCDMC approved the
hydrology model.

Hydrologic concentration points are noted in cross-section
descriptions using the corresponding HEC-I ID's. The flow rates have been
rounded to the nearest 10 cubic feet per second (cfs). Flow rates obtained from
HEC-l are applied at the downstream end of the relevant sub-basin and stepped
upstream at cross-sections to meet the HEC-l flow from the upstream
sub-basin.

River Mile (RM) stationing is based upon the estimated tie in
point with downstream receiving waters or the start of two-dimensional flow
models. This point represents RM O. 000. The assumed starting WS Elevation is
based upon normal depth in the study wash.

Horizontal and Vertical
Coordinate Basis for this project is as follows:

Horizontal--Arizona State
Plane, Central Region, NAD 1983

Vertical--NAVD 1988

RAS model river naming
corresponds to project river naming as follows:

RV W10 - RV Wash 10
RV WI0

T2 = RV Wash 10 Trib 2
RV WI0 T2 Sl - RV Wash 10 Trib 2 Split
RV WI0 T3 -

RV Wash 10 Trib 3
RV WI0 T4 RV Wash 10 Trib 4

PLAN DATA

Plan Title: RV Wash 10
Plan File j : \200 6\10-0 60 6.1 \Design Notebook\Drainage Design\HEC-RAS\RV_Wash_10 .pOl

Geometry Title: RV Wash 10
Geometry File j : \2006\1 0-0606.1 \Design Notebook\Drainage Design\HEC-RAS\RV_Wash_10. gOl

Flow Title
Flow File

RV Wash 10
j : \2006\10-0606.1 \Design Notebook\Drainage Design\HEC-RAS\RV_Wash_10. fOl

Plan Summary Information:
Number of: Cross Sections =

Culverts
Bridges

66
o
o

Mul tiple Openings
Inline Structures
Lateral Structures

Computational Information
Water surface calculation tolerance
Critical depth calculation tolerance ",.
Maximum number of iterations
Maximum difference tolerance
Flow tolerance factor

0.01
0.01
20
0.3
0.001

Computation Options
Critical depth computed only where neces.:::ary
Conveyance Calculation Method: At breaks in n values only
Friction Slope Method: Average Conveyance
Computational Flow Regime: Subcritical Flow

Encroachment Data
Equal Conveyance True
Left Offset
Right Offset

River RV WI0 Reach ... R2
RS Profile Method Valuel Value2
8.740 PF 2 1 9996.0510135.78
8.586 PF 2 1 996410069.34
8.467 PF 2 1 9992.1910302.12
8.354 PF 2 1 9972.8810256.04
8.134 PF 2 1 9959.7210116.12

River RV WI0 Reach R3
RS Profile Method Value! Value2
7.984 PF 2 1 9974.0610191.62
7.886 PF 2 1 9981.9810175.83
7.784 PF 2 1 9846.9710122.58

River RV WI0 Reach "" R4
RS Profile Method Value! Value2
7.678 PF 2 1 9790.5410019.26
7.611 PF 2 1 9833.510037.63
7.596 PF 2 1 9915.8210020.89
7.541 PF 2 1 9878.3210027.05
7.491 PF 2 1 9888.2 10024.5
7.450 PF 2 1 9945.21 10028
7.382 PF 2 1 9886.1610056.78
7.331 PF 2 1 9882.910020.24
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7.283 PF 2 1 9898.9210030.08
7.240 PF 2 1 9873.5510022.12
7.215 PF 2 1 9823.63 10017.3
7.193 PF 2 1 9852.4810074.02
7.174 PF 2 1 990010124.35
7.155 PF 2 1 9949.5310122.47

7.076 PF 2 1 9938.9810130.47
6.982 PF 2 1 9959.8310136.72
6.977 PF 2 1 9980.3510160.98
6.849 PF 2 1 9950 10184.3
6.697 PF 2 1 9680.8210022.05
6.483 PF 2 1 9953.2710021.14

River RV W10 Reach - R5
RS Profile Method Value! Value2
6.310 PF 2 1 9979.0910021. 99
6.308 PF 2 1 9979.1810021. 67
6.306 PF 2 1 9979.2710021. 76

River RV W10 T4 Reach - R1
RS Profile Method Valuel Value2
0.373 PF 2 1 9980.4310071.23
0.310 PF 2 1 9985.810110.22
0.222 PF 2 1 9981.510070.71
0.145 PF 2 1 9969.3910164.27
0.034 PF 2 1 9973.3210215.06

River RV W10 Tl Reach R1
RS Profile Method Value! Value2
1.204 PF 2 1 9777.4910009.86
1.197 PF 2 1 9792.83 10007.9
1.187 PF 2 1 9810.1810013.97
1.145 PF 2 1 9978.7810012.59
1.123 PF 2 1 9962.2610022.52
1.104 PF 2 1 9974.9910023.41
1. 096 PF 2 1 9971.0210015.44
1.058 PF 2 1 9982.27 10014.9
1. 007 PF 2 1 9984.1910029.44
0.991 PF 2 1 9983.9210050.96
0.918 PF 2 1 9977 .1710012.93
0.873 PF 2 1 9966.78 10007
0.839 PF 2 1 9981.2510020.87
0.809 PF 2 1 9970.6610014.43
0.787 PF 2 1 9982.610066.22
0.767 PF 2 1 9969.11 10024
0.748 PF 2 1 9973.0110048.01
0.722 PF 2 1 9957.3710022.15
0.698 PF 2 1 9952.8310014.89
0.679 PF 2 1 9950.36 10024.8
0.654 PF 2 1 9941.9810016.82
0.622 PF 2 1 9971.2810031.28
0.565 PF 2 1 9969.7610030.25
0.545 PF 2 1 9949.4710048.81
0.532 PF 2 1 9942.4710027.92
0.494 PF 2 1 9908.1810046.55
0.474 PF 2 1 9923.410008.41
0.351 PF 2 1 9919.8210012.45
0.288 PF 2 1 9920.6410012.47
0.193 PF 2 1 9987.810087.64
0.130 PF 2 1 9946.87 10062

River RV W10 T2 Reach R1
RS Profile Method Valuel Value2
0.845 PF 2 1 9978.8610038.85
0.844 PF 2 1 9978.8610038.85

River - RV W10 T2 Reach R2
RS Profile Method Value! Value2
0.747 PF 2 1 9974.76 10110
0.711 PF 2 1 9957.0710152.61
0.684 PF 2 1 9936.6910121. 54
0.663 PF 2 1 9959.7510150.99
0.581 PF 2 1 9950.8110018.08
0.552 PF 2 1 9955.4510040.04
0.465 PF 2 1 9973.0710075.53
0.312 PF 2 1 9987.65 10008.3
0.193 PF 2 1 9976.2110009.77
0.143 PF 2 1 9985.7310012.65
0.072 PF 2 1 9700.3110007.87

River RV W10 T2 Sl Reach - R1
RS Profile Method Valuel Value2
0.138 PF 2 1 9989.1110031.77
0.104 PF 2 1 9945.45 10032.9
0.068 PF 2 1 9949.7910063.23
0.026 PF 2 1 9841. 72 10035.8

River "'" RV W10 T3 Reach R1
RS Profile Method Valuel Value2
0.615 PF 2 1 9954.9610050.23
0.520 PF 2 1 9951.8410100.43
0.438 PF 2 1 9919.2410082.12
0.411 PF 2 1 9934.7710050.49
0.357 PF 2 1 9922.2510114.7

River ,.. RV W10 T3 Reach R2
RS Profile Method Valuel Value2
0.289 PF 2 1 9954.4910040.92
0.259 PF 2 1 9954.0610030.21
0.123 PF 2 1 9962 10084
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...................................................................... '* '* .. '* * '* * * .. * "' ** "' * .. '* '" "' ...

FLOW DATA

Flow Title: RV Wash 10
Flow File j : \200 6\10-060 6.1 \Design Notebook\Drainage Design\HEC-RAS\RV_Wash_10. fOl

Flow Data (cfs)

* River
.. RV WID
.. RV WID
.. RV WIO
• RV W10
.. RV WIO
.. RV Wia

• RV W10
• RV W10
• RV W10
.. RV WID
• RV W10 T2
• RV W10 T2
.. RV WID T2
• RV W10 T2
• RV W10 T2 51
• RV W10 T2 51
• RV W10 T3
• RV W10 T3
.. RV WIO T3
• RV W10 T3
.. RV WID T4

• RV W10 T4

Reach
R1
R1
R1
R1
R1
R2
R2
R3
R3
R4
R1
R2
R2
R2
R1
R1
R1
R1
R2
R2
R1
R1

R5
9.689
9.429
9.012
8.937
8.826
8.740
8.134
7.984
7.784
7.678
0.845
0.747
0.312
0.072
0.138
0.026
0.615
0.357
0.289
0.123
0.373
0.222

100-YR FP •
620 •
870 ..
703 '*
346 •
143 ..

1890 •
2'710 ..
2710 •
3150 •
3150 •

630 •
450 ..
420 ..

3150 •
220 •
830 •
660 ..
830 •
830 •

2710 ....
820 ..

1840 •

Boundary Conditions

... River

.. RV WID

GEOMETRY DATA

Reach

R4

Profile

100-YR FP

Upstream Downstream

Known WS - 2344.66 *

Geometry Title: RV Wash 10
Geometry File : j: \2006\ 10-0 60 6.1 \Design Notebook\Drainage Design\HEC-RA5\RV_Wash_10. gOl

Reach Connection Table

.. River Reach Upstream Boundary .... Downstream Boundary ....
******** ************ * '* .. ** ** '* ** * it._ .. ** "' '* ••••• '* ••••• '*.'*.
• RV W10 R1 J1
• RV W10 R2 J1 J2
• RV WID R3 J2 J3
• RV WID R4 J3
* RV WID T2 R1 J4
• RV WID T2 R2 J4 J3
• RV W10 T2 51 R1 J4 J5
• RV WID T3 R1 J5
• RV W10 T3 R2 J5 J2
• RV W10 T4 R1 J1

JUNCTION INFORMATION

Name: JI
Description: IIF South and IIF Confluence
Energy computation Method

Length across Junction
River Reach

RV W10 T4 R1
RV W10 R1

Tributary
River

to RV WI0
to RV WI0

R2
R2

Reach Length Angle
439.47
454.04

Name: J2
Description: lIE North and IIF Confluence
Energy computation Method

Length across Junction
River Reach

RV W10 R2
RV W10 T3 R2

Tributary
River

to RV W10
to RV W10

R3
R3

Reach Length Angle
790.37
777.83

Name: J3
Description: lIE South and IIF Confluence
Energy computation Method

Length across Junction
River Reach

RV W10 R3
RV W10 T2 R2

Tributary
River

to RV W10
to RV W10

R4
R4

Reach Length Angle
560.09
499.74

Name: J4
Description: lIE South and lIE Split Divergence
Energy computation Method

Length across Junction

Dibble Engineering
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Name: J5
Description: lIE Split and lIE North Confluence
Energy computation Method

River
RV W10 T2
RV W10 T2

R1
R1

Reach River
to RV W10 T2
to RV W10 T2 Sl

R2
R1

Reach Length Angle
509.07
513.4

•Length across Junction
River Reach

RV W10 T3 R1
RV W10 T2 Sl R1

CROSS SECTION

RIVER: RV W10
REACH: R1

Tributary
River

to RV W10 T3
to RV W10 T3

RS: 9.689

R2
R2

Reach Length AngIe
359.79
381.47

INPUT
Description: 0=620 cfs (51181, 24
Station Elevation Data num=

Sta Elev Sta Elev

hr)
44
St. Elev St. Elev St. Elev

9697.61
9756.04
9831.41
9845.97
9867.93
9898.95
9939.65
9999.73

10038.81

2635.9 9717.31
2626.56 9786.68
2625.16 9835.65
2624.79 9855.12
2624.59 9877.91
2624.39 9903.65
2624.65 9945.78
2623.58 10000
2629.9810039.45

2630.11 9747.44 2627.22 9751.83
2625.4 9793.66 2625.41 9798.84

2625 9839.85 2624.83 9841.54
2624.88 9855.8 2624.87 9858.63
2624.67 9882.21 2624.69 9894.13
2624.45 9905.58 2624.48 9929.36
2624.61 9948.862624.61 9983.03

2623.610004.782624.01610012.18
2630.1 10053.7 2632.6210061. 28

2626.68 9753.98
2625.4 9829.44

2624.76 9842.25
2624.769864.38
2624.53 9897.27

2624.7 9936.99
2624.12 9988.6
2624.6610017.26
2634.08

2626.57
2625.19
2624.77
2624.53
2624.44
2624.66
2624.01
2625.16

Manning's n Values
Sta n Val

num=
Sta n Val

3
Sta n Val

9697.61 .055 9988.6 .04510004.78 .055

Bank Sta: Left Right
9948.8610017.26

CROSS SECTION

Lengths: Left Channel Right
600 659.59 575

Coeff Contr.
.1

Expan.
.3

RS: 9.564
RIVER: RV W10
REACH: R1

INPUT
Description:
Station Elevation Data num=

Sta Elev Sta Elev
42
St. Elev St. Elev St. Elev •9883.582625.52 9892.692622.83 9902.53

9927.78 2613.59 9930.422613.088 9933.09
9964.382612.58 9990.752612.71 9992.87

10015.15 2612.8210018.88 2612.8310028.21
10069.98 2612.2910071. 87 2612.2710083.67
10137.92 2612.4410139.21 2612.4410156.74
10211. 07 2612.7310216.11 2612.8310251. 34
10281. 38 2613.65 10302.2 2614.9610329.31

10346.4 2620.45 10348.9 2620.39

2620.06 9906.5
2612.58 9952.53
2612.72 10000
2613.110041.87

2612.1510087.92
2612.3910163.57
2612.8810268.82
2619.4110334.32

2618.77 9918.48
2612.56 9957.48
2612.7510002.49
2612.8910060.43
2612.2110132.06

2612.410176.69
2612.910273.63

2620.0510340.59

2614.97
2612.55
2612.76
2612.38

2612.4
2612.34
2613.15
2620.25

Manning's n Values
Sta n Val

num=
Sta n Val

3
Sta n Val

9883.58 .055 9990.75 .04510018.88 .055

Bank Sta: Left Right
9930.4210028.21

CROSS SECTION

RIVER: RV WID
REACH: R1

Lengths: Left Channel Right
710 714.34 710

RS: 9.429

Coeff Contr.
.1

Expan.
.3

INPUT
Description: Q-870 cis (CPB1B2, 24
Station Elevation Data num=

Sta Elev Sta Elev

hr)
53
St. Elev St. Elev St. Elev

9719.44 2612.04 9727.58 2610.74 9729.53 2610.35 9729.56 2610.35 9729.62 2610.33
9731.09 2610.02 9731. 93 2609.87 9732.88 2609.71 9741.27 2608.2 9748.32 2606.93
9752.59 2606.4 9755.76 2605.82 9761. 7 2604.93 9764.27 2604.58 9789.62 2601.18
9793.27 2600.81 9794.34 2600.67 9799.82 2599.98 9805.35 2599.66 9836.15 2597.93
9847.08 2597.39 9860.86 2597.53 9872.76 2597.65 9888.14 2597.62 9902.76 2597.38
9912.28 2597.23 9915.35 2597.25 9990.592596.63 9994.22 2596.83 9998.01 2596.47
9999.97 2596.55 10000 2596.5510007.392596.83310025.54 2597.5310068.36 2599.01

10078.69 2599.0310093.18 2599.0610112.18 2598.8310134.16 2598.4610191.48 2597.31
10195.62 2597.3310208.27 2597.4510225.52 2598.56 10249.9 2599.9710275.12 2601.06
10290.87 2601.710297.09 2601.9410299.84 2602.0110313.92 2602.7510318.62 2602.97
10323.12 2603.1210324.71 2603.1710345.962603.98

Manning's n Values
Sta n Val

num=
Sta n Val

3
Sta n Val •9719.44 .055 9994.22 .04510007.39 .055

Bank Sta: Left Right
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9915.3510025.54 875 932.45 925 .1 .3

CROSS SECTION

RIVER: RV W10
REACH: R1 RS: 9.252

INPUT
Description:
Station Elevation Data num= 24

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
••• *****"'****.**.**********.'*.*********************'*****************************

9937.52 2587.91 9948.01 2586.16 9956.67 2585.13 9976.83 2581.77 9986.22 2580.19
9992.7 2579.5 9996 .15 2579.15 10000 2578.7510002.25 2578.51 10004.3 2578.65

10020.73 2580.1910046.32 2580.6610089.69 2581.2610122.03 2581.2510150.32 2581. 22
10157.21 2581.2110164.45 2581.210171.52 2581.1610192.35 2581.0610207.82 2580.99
10241. 69 2581.0610260.37 2584.5710262.94 2585.2910267.62 2588.2

Manning's n Values num""' 3
Sta n Val Sta n Val Sta n Val

** .... ** .. '* .. ** '" "' ........ '" ** ........ "" ....... '" '* ........ "" '* '* '* ***** ******
9937.52 .055 10000 .045 10004.3 .055

Bank Sta: Left Right Lengths: Left Channel Right Coeff Centro Expan.
9986.2210020.73 401.17 401.17 401.17 .1 .3

CROSS SECTION

RIVER: RV W10
REACH: R1 RS: 9.176

INPUT
Description:
Station Elevation Data nurn= 58

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
**************************************** ..... *********'*.*.************"'***********

9849.11
9901. 01

10000
10039.08
10178.53
10223.43
10249.16
10299.32
10326.23
10348.87
10473.23

10538.2

2584.03 9865.89
2575.4 9963.86

2571.5310000.06
2571. 7610049.33
2574.2210187.39
2574.9510224.67
2574.6810257.31
2577.0310301.86
2575.4110339.94
2573.9410380.75
2574.4110511. 71
2575.5610540.57

2580.18 9884.97
2572.81 9975.37
2571. 53 10001
2571.8410076.11

2574.310190.74
2574.97 10229
2574.910270.71

2577.1610303.46
2574.5610341.72
2573.3410388.08
2574.98 10516.7
2575.6110550.01

2577.3 9897.92
2572.36 9980.91
2571.4910001.02
2572.67 10110.6
2574.2810194.53
2574.9810243.59
2575.4110283.28
2577.2210305.13
2574.4310345.91
2573.0710391.35
2575.08 10518.6
2575.82

2575.4 9898.56
2572.2 9985.96

2571.4910001.08
257410147.66

2574.3710221.95
2574.8410247.25
2576.310289.79

2577.1110319.88
2574.110348.57

2572.9410470.62
2575.1110520.04

2575.4
2572.08
2571.49
2574.06
2574.93
2574.73
2576.59
2575.77
2573.95
2574.44
2575.18

Manning's n Values
Sta n Val

num=
Sta n Val

3
Sta n Val

9849.11 .055 9985.96 .04510049.33 .055

Bank Sta: Left Right
9985.9610049.33

Ineffective Flow num=
Sta L Sta R Elev

10302.4110550.01 2584.38

LATERAL STRUCTURE

RIVER: RV W10
REACH: R1

Lengths: Left
335.01

1
Permanent

F

RS: 9.175

Channel
381. 01

Right
334.74

Coeff Contr.
.1

Expan.
.3

INPUT
Description:
Lateral structure position - Right overbank
Distance from Upstream XS . a1
Deck/Roadway Width 12
Weir Coefficient 2.5
Weir Flow Reference Energy Grade

Weir Embankment Coordinates num = 11
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

o 2575.81 36.01 2574.91 36.25 2574.91 40.01 2574.83 188.81 2571.66
201.01 2571.4 212.86 2571.15 216.97 2571.06 234.14 2570.69 236.3 2570.64

334.72569.345

Weir Crest shape

CROSS SECTION

RIVER: RV W10
REACH: R1 RS: 9.104

Broad Crested

INPUT
Description:
Station Elevation Data num=

Sta Elev Sta Elev
53
Sta Elev Sta Elev Sta Elev

********************************************************************************
9887.42 2574.01 9905.662570.16 9946.36 2566.5 9951.96 2565.96 9952.14 2565.96
9960.72566.219981.872566.77 9990.12565.959994.17 2565.57 9996.65 2565.38

9998.81 2565.22 100002565.0810000.01 2565.0810002.54 2564.7710009.65 2564.05
10014.3 2564.6310019.26 2565.2210021.44 2565.38 10026.3 2565.6710029.33 2565.75
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10034.71
10060.68
10130.95
10174.37
10193.14
10250.55
10333.68

2565.6210040.34
2565.21 10060.9
2566.2810148.15

2564.510179.82
2565.3410194.73
2567.4610250.65
2567.97 10340

2565.3310042.27
2565.2210062.42
2565.7210155.82
2564.2110184.74
2565.3910215.94
2567.4710255.61

2568.110345.56

2565.2210043.75
2565.2810102.73
2565.4910164.49
2564.87 10187.7
2565.8510222.26

2567.410307.64
2568.22

2565.2110054.09
2566.0910122.95
2565.2310169.13
2565.2310192.91
2566.1310224.12

2566.810318.25

2564.81
2566.52
2564. 82
2565.34
2566.18
2567.15 •Manning' 5 n Values

Sta n Val
num=

Sta n Val
3
Sta n Val

9887.42 .055 9998.81 .04510019.26 .055

Bank Sta: Left Right
9994.17 10026.3

Ineffective Flow nurn=
Sta L Sta R Elev

9887.42 9982.55 2571. 6
10123.1210345.56 2571.91

LATERAL STRUCTURE

RIVER: RV W10
REACH: R1

Lengths: Left Channel
480 489.21

2
Permanent

F
F

RS: 9.103

Right
479.61

Coef! Contr.
.1

Expan.
.3

INPUT
Description:
Lateral structure position "" Right overbank
Distance from Upstream XS .01
Deck/Roadway Width 12
Weir Coefficient 2.5
Weir Flow Reference "" Energy Grade

Weir Embankment Coordinates num - 11
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

3352569.345 387.082566.89 402.59 2566.5 408.792566.36 557.792563.01
568.662562.76 580.372562.49 756.72558.49 758.652558.44 762.892558.36

815 2556.47

INPUT
Description: Q:703 cfs (This flow is the result of a lateral weir analysis

between cross sections RM 9.176 and RM 8.826) See project summary
for methodology.

Station Elevation Data nurn= 26
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

815 2556.47 911.05 2555.45 911.32 2555.44 1061.04 2552.53 1065.08 2552.45
1068.81 2552.39 1215.052549.78 12162549.72

9795.22 2560 9801.82 2559.68 9844.46 2557.31 9862.24 2557.44 9863.66 2557.42
9864.38 2557.4 9889.26 2556.5 9889.52 2556.51 9889.55 2556.51 9889.94 2556.51
9891. 51 2556.55 9939.39 2557.59 9945.72 2557.73 9968.98 2556.22 9986.6 2555.06
9999.17 2553.82 9999.98 2553.75 10000 2553.7510000.19 2553.7410003.68 2554.29

10008.42 2555.0610013.28 2555.8510026.16 2557.06 10033.6 2557.2410037.64 2557.34
10037.97 2557.35

Manning's n Values nurn= 3
Sta n Val Sta n Val Sta n Val

***** * * * ** * * * * * ***** * * * ** * **** * **** ***** ********
9795.22 .055 9986.6 .04510008.42 .055

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9968.9810026.16 401 393.84 401.48 .1 .3

Ineffective Flow nurn=
Sta L Sta R Elev Permanent

9795.22 9945.98 2559.92 F

LATERAL STRUCTURE

RIVER: RV W10
REACH: R1 RS: 9.011

INPUT
Description:
Lateral structure posi ticn - Right overbank
Distance from Upstream XS .01
Deck/Roadway Width 12
Weir Coefficient 2.5
Weir Flow Reference Energy Grade

Weir Embankment Coordinates nurn = 8
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

Weir crest shape

CROSS SECTION

RIVER: RV W10
REACH: R1

weir crest shape

CROSS SECTION

RIVER: RV W10
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REACH; R1 RS; 8.937

INPUT
Description: 0=346 cis (This flow is the result of a lateral weir analysis

between cross sections RM 9.176 and RM 8.826) See project summary
for methodology.

Station Elevation Data num= 17
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

9868.52 2559.23 9874.03 2558.89 9898.4 2556.27 9906.65 2555.5 9907.67 2555.34
9909.74 2555.18 9925.9 2552.58 9941. 62 2550.13 9956.93 2549.39 9986 2548
9999.79 2547.34 10000 2547.3610005.47 2547.8910022.98 2549.5410033.86 2549.76

10034.21 2549.7710034.98 2549.79

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

******'* .... ***** ** .... .,,* ...... **:11''''''''''''''' ** .... ** *** ............
9868.52 .055 9986 . 04510005.47 .055

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9956.9310022.98 577 586.12 577.05 .1 .3

LATERAL STRUCTURE

RIVER; RV W10
REACH; R1 RS: 8.936

INPUT
Description:
Lateral structure position - Right overbank
Distance from Upstream xs - .01
Deck/Roadway Width 12
Weir Coefficient 2.5
Weir Flow Reference Energy Grade

Weir Embankment Coordinates num = 16
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

12162549.718 1219.39 2549.7 1233.98 2549.44 1396.912546.361406.24 2546.18
1409.86 2546.12 1423.36 2545.86 1425.22 2545.83 1505.81 2544.6 1512.94 2544.49
1561.54 2543.75 1669.792542.02 1683.17 2541.81765.082538.74 1775.32538.36
1792.95 2537.93

Weir crest shape Broad Crested

CROSS SECTION

RIVER: RV W10
REACH; R1 RS: 8.826

INPUT
Description: 0=143 cis (This flow is the result of a lateral weir analysis

between cross sections RM 9.176 and RM 8.826) See project summary
for methodology.

Station Elevation Data num= 23
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

9861. 74 2544 9884.05 2542.15 9894.7 2542.89 9897.81 2542.69 9903.68 2542.94
9917.25 2542.14 9923.67 2541. 95 9936.52 2541. 81 9943.74 2541.47 9946.18 2541. 38
9947.91 2541.29 9949.57 2541.2 9950.25 2541.16 9961. 08 2540.36 9963.12 2540.21
9964.66 2539.92 9982.51 2538.18 9999.98 2537.69 10000 2537.6810000.02 2537.68

10010.04 2537.9310010.41 2537.93 10011.8 2537.97

Manning's n Values num=
Sta n Val Sta n Val

** * * * * * *** * * **************** * * **
9861.74 .055 9982.51 .045

Bank Sta: Left Right Coeff Contr. Expan.
9963.12 10011. 8 .1 .3

CROSS SECTION

RIVER: RV W10
REACH: R2 RS: 8.740

INPUT
Description: Q-1890 cfs (CP11F, 24 hr)
Station Elevation Data nurn= 40

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

9924.31 2535.99 9925.99 2535.94 9943.69 2535.16 9958.8 2532.97 9974.85 2530.08
9991. 43 2529.76 9996.05 2529.68 10000 2529.5110006.45 2529.5510010.31 2529.58

10015.43 2529.6110051.33 2529.7910059.15 2529.7810071. 78 2529.7310116.74 2529.19
10126.53 2529.0810155.75 2529.4110168.25 2529.5910196.08 2529.8910201. 89 2529.95
10208.12 2530.0210209.87 2530.0210213.81 2529.9510215.55 2529.9510222.82 2529.81
10229.69 2529.610242.42 2528.9110247.08 2529.4810252.05 2530.0610252.19 2530.08
10268.02 2532.1410278.85 2532.9410288.17 2533.8610301.32 2535.1610301. 91 2535.16
10308.85 2535.1610311.74 2535.1610314.69 2535.310332.71 2536.7710338.69 2536.42

Manning's n Values
Sta n Val

num=
Sta n Val

3
Sta n Val

9924.31 .055 9996.05 .04510010.31 .055

Bank Sta: Left Right
9996.0510051.33

Dibble Engineering
November, 2007

Lengths: Left Channel
805 815.33

Right
810

Coeff Contr.
.1

9

Expan.
.3
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INPUT
Description:
Station Elevation Data num~

Sta Elev Sta Elev

CROSS SECTION

RIVER: RV W10
REACH: R2 RS: 8.586

77
Sta Elev Sta Elev Sta Elev

•
9820.74 2524.24 9826.8
9878.25 2515.06 9879.23
9904.57 2515.12 9926.81
9938.59 2515.17 9939.02

10000 2512.5510009.04
10088.37 2514.4810110.07
10135.81 2515.0110144.82
10214.49 2515.3410224.56
10275.29 2514.9910275.59
10347.62 2514.9610358.75
10368.69 2514.9610376.53
10450.73 2515.7610475.11
10549.29 2514.9610557.92

10568.5 2515.1610574.44
10627.7 2517.7310652.21

10689.64 2522.6910699.54

2522.45 9834.5 2520.05 9854.85
2515.06 9880.63 2515.07 9889.18
2515.15 9930.962515.16 9932.11
2515.17 9946.29 2515.11 9964
2512.8610019.682513.1410019.82
2514.7910119.37 2514.9210121.81
2515.1310158.75 2515.210180.69

2515.210232.81 2515.06 10242.8
251510276.54 2515.0110308.56

2514.45 10358.9 2514.4410359.02
2514.9610379.65 2514.96 10396.3
2515.9710511.63 2515.6110534.47
2514.9610559.28 2514.9510559.87
2515.4310609.892516.9910620.76
2519.0110659.45 2519.3410674.67

2524.3

2517.38 9877.4
2515.11 9893.89
2515.16 9936.19
2514.96 9979.52
2513.1510029.25
2514.9410125.01
2515.1310210.31
2514.8910273.95
2515.7510334.39
2514.4310359.09
2514.9610447.91

2515.210546.08
2514.9610568.07
2517.4610624.91
2520.0510678.36

2515.07
2515.1

2515.18
2513.82
2513.72
2514.96

2515.4
2514.99
2515.32
2514.44
2515.74
2514.99
2515.15
2517.64
2520.65

Manning's n Values
Sta n Val

num=
Sta n Val

3
Sta n Val

9820.74 .055 9877.4 .045 9893.89 .055

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
996410029.25 850 624.46 650 .1 .3

Right Levee Station-10475.11 Elevation= 2515.97

CROSS SECTION

RIVER: RV WID
REACH: R2 RS: 8.467

INPUT
Description:
Station Elevation Data nurn= 42

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

9911.55 2509.99 9916.33 2509.68 9919.04 2509.47 9925.22 2508.87 9964.19 2504.94 •9984.24 2503.12 10000 2501.5710005.92 2500.9910013.17 2501.210021.05 2501. 4
10031. 57 2501.2110065.46 2500.5410072.46 2500.6910073.54 2500.7210097.05 2501. 55
10103.14 2501. 6810174.66 2503.1410185.23 2503.210246.73 2502.9910246.78 2502.99
10247.23 2502.9810247.54 2502.9910251.36 2503.0310292.89 2503.4710302.12 2503.63
10320.48 2503.3210456.16 2501.6110475.08 2501.9210507.32 2501.3210536.51 2500.7
10562.55 2500.2510563.73 2500.2410568.06 2500.2310580.85 2500.19 10593.9 2501.25
10617.32 2503.0710629.89 2503.9910632.01 2504.1410640.97 2504.9410649.95 2506.1
10678.89 2510.0310679.38 2510.06

Manning I 5 n Values num= 3
Sta n Val Sta n Val Sta n Val

* .. * .. '*'***** ******* '* ................ ** .. ****** .............. "' ..........
9911. 55 • 055 10000 . 04510021. 05 .055

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
1000010097.05 595 598.93 525 .1 .3

CROSS SECTION

RIVER: RV WID
REACH: R2 RS: 8.354

INPUT
Description:
Station Elevation Data nurn= 40

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

9919.48 2493.11 9938.87 2492 9951. 53 2490.93 9961.35 2490.99 9972.88 2491.13
9977.06 2490.63 9985.47 2489.98 9991.7 2489.37 9995.85 2489.27 9999.04 2489.34

10000 2489.3710007.79 2489.65 10020.7 2489.98 10021.1 2489.9810025.44 2490.03
10071.93 2491.3810072.49 2491.4110103.07 2491.810106.31 2491.6710111.18 2491. 79
10113.78 2491.8210189.08 2491.1910239.88 2491. 7110264.81 2492.0110293.82 2492.37
10347.26 2491.24 10377.3 2490.6510383.18 2490.6710414.59 2490.7610448.72 2491.28
10488.62 2490.910543.14 2490.7310553.07 2490.6910554.54 2490.710567.54 2490.85
10605.91 2493.3910608.89 2493.5310624.13 2494.2410638.24 2494.5610639.72 2494.54

Bank Sta: Left Right
9972.8810071.93

Lengths: Left Channel Right
1100 1163.68 1175

.055 9991.7

3
Sta n Val

•
Expan.

.3
Coeff Contr.

.1

.05510000.045

num=
Sta n Val

9919.48

Manning's n Values
Sta n Val

CROSS SECTION

RIVER: RV W10
REACH: R2 RS: 8.134

Dibble Engineering
November, 2007
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This cross section is identical to RM
INPUT
Description: Q=2710 cfs (CPEF, 24Hr)

0.123 on RV WI0 T3.
Station Elevation Data num=

Sta Elev Sta Elev
93
Sta Elev Sta Elev Sta Elev

9723.34
9781.02
9857.55
9912.91
9958.96

10004.67
10082.79
10171.23
10213.12
10246.33
10263.71
10318.72
10365.07
10474.05
10504.25
10560.86
10596.03
10679.03
10714.81

2478.07 9742.3 2476.87 9765.362474.92 9772.12
2474.16 9808 2472.22 9817.28 2471.52 9821.11

2471.1 9882.54 2470.97 9893.97 2470.88 9901.38
2470.8 9918.31 2470.74 9918.352470.74 9938.26

2470.34 9959.72 2470.32 9960.292470.31 9961.36
2470.110006.69 2470.110007.29 2470.110013.74

2470.7210089.75 2470.6510127.76 2469.510135.47
2470.69 10172 2470.6610172.02 2470.6610192.48
2470.12 10214.6 2470.1410219.52 2470.1710236.59
2469.83 10250 2469.4910252.13 2469.2510254.94
2469.8310266.562469.94 10284.7 2470.6810305.18
2471.3910324.56 2471. 5910328 .28 2471. 65 10355.5
2471.6410381.88 2471.5510404.47 2471.1810439.75
2471.8210478.13 2471.8510479.72 2471.8610481.37
2471.8510508.11 2471. 8310512. 85 2471.7810518.32
2471.3310581.232470.99310594.74 2470.7710595.37
2470.7510597.08 2470.7510637.272470.997 10637.7

2471.510689.38 2471.5110700.73 2472.110703.07
2474.9110715.652475.4310721.37 2478.19

2474.55 9774.88 2474.39
2471.18 9829.18 2470.61
2470.91 9909.71 2470.84
2470.53 9940.94 2470.52
2470.31 10000 2470.09
2470.1610070.762470.73
2469.2610160.51 2470.28
2469.710208.872470.05

2469.9110237.37 2469.9
2468.4310259.21 2469.07
2470.9610307.492471.03
2471.5910358.43 2471.62
2471.5510459.53 2471. 72
2471.8610500.74 2471.85
2471. 710527 .33 2471. 61

2470.7710595.622470.76
247110669.77 2471.18

2472 .2110703.47 2472.39

Manning's n Values
Sta n Val

num=
Sta n Val

5
Sta n Val Sta n Val Sta n Val

9723.34 .055 9959.72 .04510013.74 .05510581.23 .04510637.27 .055

Bank Sta: Left Right Coeff Contr.
9959.7210070.76 .1

Right Levee Station~10328.28

Expan .
. 3

E1evation- 2471.65

CROSS SECTION

RIVER: RV WI0
REACH: R3 RS: 7.984

INPUT
Description: 0=2710 cfs (CPEF, 24
Station Elevation Data num=

Sta Elev Sta Elev

Hr)
93
Sta Elev Sta Elev Sta Elev

9843.42
9912.96
9974.06

10011. 42
10046.61
10090.89
10155.71
10209.99
10244.28
10255.18
10287.03
10326.72
10357.13
10380.03
10409.29
10450.71
10501. 46
10523.07
10594.99

2462.19 9850.11
2457.89 9931.03
2456.33 9984.4
2455.0810016.21
2457.0310047.01
2457.98 10105.3
2458.0710179.26
2457.910221.37

2458.7310245.14
2457.8910259.21
2458.14 10296.1
2458.0410329.78
2457.7510358.65
2458.0310381.44
2458.6710414.91
2458.2910459.16
2456.56 10507.1
2457.1310524.67
2464.8710596.52

2461.939877.55
2456.75 9944.08
2455.8 9999.9

2455.0810020.33
2457.0310061.83
2458.1710113.88
2458.1110186.55
2458.0110222.54
2458.6410247.72
2457.8610262.97
2458.1410307.44
2458.0610330.28
2457.6710375.87
2458.1610384.32
2458.610424.31

2458.2510474.52
2456.6610507.43
2457.1310555.45
2464.9310604.24

2460.9 9880.2
2455.93 9949.09
2455.03 9999.98
2455.1910029.92
2457.2410068.32

2458.510124.78
2458.110192.98

245810237.59
2457.8810252.94
2457.8310267.68
2458.1110320.03
2458.0610330.88
2457.74 10376

2458.2 10390
2458.5210428.34
2458.0810488.16
2456.6610507.94
2459.0610562.55
2465.11

2460.77 9896.97
2455.79 9957.04
2455.03 10000
2455.4310044.83
2457.3310081. 33
2458.1410148.88

2458.110202.55
2458.0110238.62
2457.8310254.58
2457.9810274.05
2458.0610322.68
2458.0510349.47
2457.7410376.02
2458.2710398.85
2458.4410447.16
2457.110492.86

2456.6710520.44
2459.5910585.56

2458.93
2455.91
2455.03
2456.86
2457.76
2458.07
2458.09

2458
2457.9
2458.1

2458.04
2457.85
2457.75
2458.67

2458.3
2457.02
2456.95
2463.24

Manning's n Values
Sta n Val

nUID=

Sta n Val
3
Sta n Val

..... ,., .. ** .... *****,., **"' •• ,.,,., ..... *,., ••***----*.•"'.- * *,.,,.,,., 1\:

9843.42 .055 9984.4 .04510029.92 .055

Bank Sta: Left Right
9974.0610044.83

CROSS SECT ION

RIVER: RV WI0
REACH: R3

Lengths: Left Channel
511.25 514.1

RS: 7.886

Right
486.9

Coef! Contr.
.1

Expan.
.3

INPUT
Description: This
Station Elevation

Sta Elev

cross section is identical to RM 0.143 on RV WID T2.
Data num= 78

Sta Elev Sta Elev Sta Elev Sta Elev

9892.99
9940.07
9981.98

10021. 59
10095.98
10208.13
10339.13

10458.6
10509.31
10617.05

10700.4
10746.05
10815.8

10880.28

2454.03 9894.13
2451.61 9946.94
2447.989991.55
2447.59 10025.7
2447.5110100.96
2448.6910218.57
2448.2210342.49
2449.33 10487.2
2448.2610517 .15
2449.4510643.57
2444.710701.16

2448.4210773.15
2448.610817.58
2448.810883.67

2454.01 9899.63
2450.67 9965.58
2447.32 10000
2448.0210077.34
2447.63 10138.3
2448.7510223.23
2448.22 10400.9

2448.810495.14
2448.3210574.16
2449.3110675.98
2444.5110701.88

2448.410776.62
2448.610825.19

2448.74 10927.6

2453.73 9912.69 2453.09 9932.92 2452.15
2448.35 9973.09 2447.4 9974.25 2447.53
2447.2310004.88 2447.1810017.38 2447.14
2447.9410078.392447.9410078.77 2447.93
2448.4410140.17 2448.4710144.17 2448.56
2448.7310230.89 2448.7710237.43 2448.74
2448.9510420.95 2449.0810446.05 2449.37
2448.8110500.13 2448.41 10504.5 2448.18
2448.910607.14 2449.4610610.53 2449.55

2448.5810688.21 2448.1710697.042445.656
2444.5110711.75 2445.68 10718.1 2448.4
2448.3410786.52 2448.3810808.52 2448.48
2448.5710839.682448.5110874.112448.76
2447.9910937.492448.0310943.06 2448.14

Dibble Engineering
November, 2007
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10948.032447.8210951.93 2447.5110967.97 2450.8610976.57 2453.1110993.14 2453.83
10993.81 2453.8610994.65 2453.9710995.13 2454

.045 10025.7.055 9981.98 .05510697.04 •.055

Sta n Val

.04510711. 75

Sta n Val
5
Sta n Val

num=
Sta n Val

9892.99

Manning's n Values
Sta n Val

Expan.
.3

Coef! Contr.
.1

Lengths: Left Channel Right
538.75 541.76 513.1

Elevation= 2449.75

Bank Sta: Left Right
9981.98 10025.7

Right Levee Station=10610.53

CROSS SECTION

RIVER: RV W10
REACH: R3 RS: 7.784

This cross section is identical to RM
INPUT
Description: Q~3150 cfs (CP11C7, 24 hr)

0.072 on RV W10 T2.
Station Elevation Data num"" 85

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

9712.74 2446.02 9716.13 2445.57 9736.71 2443.23 9738.22 2443 9743.57 2442.2
9768.08 2438.46 9777.84 2437.76 9795.2 2437.69 9803.83 2437.52 9818.39 2438.33
9819.47 2438.41 9855.95 2438.71 9863.35 2438.77 9878.48 2438.47 9897.11 2438.66
9911.46 2440.08 9914.76 2440.21 9919.14 2440.35 9927.6 2440.37 9962.13 2440.27
9982.82 2439.86 9988.19 2439.84 9992.68 2439.16 10000 2438.0310001.88 2437.74

10009.01 2437.8610013.89 2437.8910037.46 2438.7410045.06 2439.03 10056.5 2438.79
10057.53 2438.6910065.55 2440.0410065.84 2440.0710072.62 2440.1610092.59 2440.32
10111. 95 2439.8510112.21 2439.8110123.51 2438.710123.82 2438.7310133.05 2440.34
10152.73 2440.4410169.39 2440.6810192.05 2440.3210196.77 2440.2110197.32 2440.08

10202.4 2439.6 10208 2439.0410209.93 2439.3110214.49 2440.0510219.84 2439.96
10236.88 2440.0610240.02 2439.610247.192438.30110249.68 2437.85 10251.1 2438.32
10252.28 2438.2710253.19 2437.9410253.862438.30510254.31 2438.5510261.06 2440.23
10278.67 2440.2610285.92 2440.4210288.61 2440.3310296.03 2440.3410305.18 2440.42
10342.11 2440.6910380.17 2440.93 10380.3 2440.9310380.38 2440.9310429.12 2440.31
10437.38 2440.1810445.79 2440.7210454.452441.1410460.84 2441.2410480.01 2441.39
10490.73 2441.18 10536.4 2440.4410537.93 2440.41 10556.5 2440.1 10559.1 2440.03
10589.09 2441.8610593.23 2441.9810599.11 2442.4910609.27 2443.9910624.12 2446.1

Manning's n Values num= 5
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val

Bank Sta: Left Right
9988.1910065.55

CROSS SECTION

9712.74 .055 10000 .04510013.89

Coeff Contr.
.1

.05510247.19

Expan.
.3

.04510253.86 .055

•RIVER: RV WID
REACH: R4 RS: 7.678

INPUT
Description: Q:::3150 cfs (CPI1C7,
Station Elevation Data num=

Sta Elev Sta Elev

24 hr)
65
Sta Elev Sta Elev Sta Elev

9418.47 2434.01 9432.49 2433 9457.36 2430.81 9473.88 2430.52 9477.92 2430.48
9480.34 2430.5 9504.72 2430.71 9514.21 2430.71 9523.02 2430.76 9573.31 2430.79
9588.77 2430.61 9621.12 2430.22 9641.05 2429.99 9653.26 2429.85 9663.76 2430.2

9687.6 2431. 5 9700.46 2431. 6 9712.33 2431.74 9720.93 2432.27 9736.71 2433.09
9750.08 2431.79 9762.61 2430.62 9763.82 2430.61 9765.1 2430.55 9782.71 2430.33
9789.13 2430.25 9800.41 2430 9806.48 2430.06 9819.43 2431. 22 9826.69 2431. 32

9839.6 2430.96 9847.31 2430.04 9849.21 2429.72 9854.86 2430.21 9858.54 2430.68
9866.73 2430.14 9870.69 2429.93 9881.64 2430.65 9885.45 2430.88 9901. 4 2430.22

9905.1 2430.04 9932.18 2430.53 9944.07 2430.81 9950.25 2430.73 9955.33 2430.62
9982.8 2430.08 9993.92 2429.49 10000 2429.1110000.04 2429.1110008.28 2428.61

10011.76 2428.310014.52 2428.2610016.342429.13910019.26 2430.5510020.66 2430.98
10024.06 2430.9210067.23 2430.6110068.98 2430.6310070.91 2430.921 0080.57 2432.71
10102.49 2436.7110107.16 2437.6910110.24 2437.6910118.92 2437.6410119.96 2437.64

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

........ ****** ***** ** '* ** .. ** * '* ............ * * * ** * **** ** *****
9418.47 .055 10000 .04510016.34 .055

Bank Sta: Left Right Lengths: Left Channel Right Coef! Contr. Expan.
9982.810019.26 275 353.47 325 .1 .3

CROSS SECTION

RIVER: RV WID
REACH: R4 RS: 7.611

INPUT
Description:
Station Elevation Data num= 77

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

9326.73 2431.16 9326.86 2431.16 9330.87 2430.83 9344.84 2429.71 9353.14 2429.24
9361. 9 2428.67 9378.6 2427.59 9388.25 2427.12 9409.12 2425.97 9412.13 2425.76

9414.64 2425.58 9421. 53 2425.7 9430.82 2425.84 9433.98 2425.92 9440.06 2425.88
9479.04 2426.13 9502.97 2426.17 9514.33 2426.22 9524.19 2426.31 9538.87 2426.16

9548.4 2426.02 9581.82 2425.51 9587.64 2425.15 9589.89 2424.8 9595.2 2425.15
9600.95 2425.46 9625.34 2425.73 9640.35 2425.85 9653.9 2425.61 9655.25 2425.55

•
Dibble Engineering
November, 2007

12 Rio Verde Area Drainage Master Plan
HEC-RAS Output-RV Wash 10



9656.21 2425.56 9666.16 2425.71 9676.32 2425.82 9679.64 2425.71 9688.16 2425.37
9692.45 2425.62 9698.42 2425.83 9709.19 2425.87 9736.58 2425.87 9744.94 2425.88
9749.73 2425.92 9776.09 2425.41 9787.95 2425.32 9795.21 2425.31 9830.99 2424.97
9832.52 2424.94 9848.83 2424.9 9856.73 2424.39 9873.72 2424.37 9877.25 2424.87
9886.88 2425.08 9906.5 2424.54 9910.46 2424.5 9911. 81 2424.5 9924.55 2424.5
9931. 48 2424.69 9941. 38 2424.96 9952.57 2425.66 9955.11 2425.82 9958.05 2425.81
9958.07 2425.81 9962.07 2425.8 9962.48 2425.8 9967 2425.42 9980.39 2424.22
9990.83 2423.9 10000 2423.8610016.06 2424.1410020.53 2424.2110026.58 2424.67

10037.63 2425.471 0056.98 2427.4810067.61 2428.8210080.31 2430.2710083.52 2430.55
10097.03 2430.7210099.65 2430.74

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

**** ***** ** ...... '* .. '* "' .............. ** .............. '* .. '* ...... * .. ** ** **
9326.73 .055 9980.39 .04510016.06 .055

Bank Sta: Left Right Lengths: Left Channel Right Caeff Contr. Expan.
9962.0710037.63 80.12 80.12 80.12 .1 .3

CROSS SECTION

RIVER: RV WI0
REACH: R4 RS: 7.596

INPUT
Description:
Station Elevation Data num= 73

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

9430.12 2426.29 9435.65 2425.91 9444.09 2425.3 9454.29 2425.44 9458.32 2425.55
9472.91 2425.62 9502.25 2425.72 9510.81 2425.71 9540.16 2425.75 9545.59 2425.79
9567.46 2425.91 9581. 21 2425.69 9612.41 2424.94 9616.22 2424.3 9617.042424.17
9618.44 2424.25 9629.67 2424.95 9638.9 2424.97 9664.01 2424.92 9670.062425.06

9675.9 2424.67 9679.64 2424.49 9682.69 2424.52 9684.9 2424.74 9707.11 2424.58
9726.84 2424.65 9738.85 2424.28 9739.15 2424.27 9740.33 2424.33 9750.48 2424.72
9753.41 2424.9 9779.6 2425.01 9813.18 2424.67 9824.57 2424.36 9846.77 2424.09
9862.07 2423.74 9871. 24 2423.83 9876.85 2422.61 9878.11 2422.56 9884.46 2423.59
9890.31 2423.34 9895.88 2423.15 9899.97 2422.74 9908.64 2422.05 9920.54 2423.13
9923.39 2422.82 9930.07 2421. 96 9932.16 2422.4 9942.06 2423.61 9946.8 2423.65
9962.26 2423.94 9971.07 2424.08 9977.23 2422.74 9986.61 2420.66 9991.59 2419.85
9995.02 2419.99 9996.19 2419.96 9999.97 2419.73 10000 2419.7310000.152419.72

10004.05 2420.2910013.09 2421. 7410016. 71 2422.6410020.89 2423.3810037.24 2425.44
10043.77 2425.8510065.35 2428.0110071. 48 2428.3610081. 87 2428.1910106.962428.53
10108.91 2428.7610111.72 2429.02 10131 2431.02

Manning's n Values nurn= 3
Sta n Val Sta n Val Sta n Val

'* ...... 11< ** '* .. *** '* .. '* *** * .... *_. ***** ** .... '* ** "' .. "'.* ** .. ***
9430.12 .05 9986.61 .03510013.09 .05

Bank Sta: Left Right Lengths: Left Channel Right Caeff Contr. Expan.
9971.0710020.89 291. 07 291.07 291. 07 .1 .3

Ineffective Flow num= 1
Sta L Sta R Elev Permanent

9430.12 9567.46 2429.91 F

CROSS SECTION

RIVER: RV WI0
REACH: R4 RS: 7.541

INPUT
Description:
Station Elevation Data num= 98

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

9099.75 2424.86 9103.77 2424.56 9121. 38 2423.41 9121.92 2423.39 9129.76 2423.02
9147.21 2422.21 9148.24 2422.19 9152.19 2421. 95 9166.82 2421.7 9177.19 2421.69
9197.64 2420.78 9201. 73 2420.73 9216.64 2420.19 9225.43 2419.45 9234.9 2419.63
9248.44 2419.73 9275.01 2419.72 9285.21 2419.57 9325.07 2419.79 9326.81 2419.8
9327.23 2419.8 9327.43 2419.79 9327.6 2419.79 9327.81 2419.79 9332.53 2419.66
9371.29 2418.61 9372.64 2418.55 9374.91 2418.54 9378.58 2418.68 9389.49 2419.22
9410.03 2419.71 9421.73 2420.03 9434.59 2420.25 9472.35 2420.98 9480.86 2420.94
9513.53 2420.85 9544.77 2419.86 9548.37 2419.78 9551. 51 2419.8 9568.33 2420.33
9580.85 2420.1 9617.9 2419.58 9621. 57 2419.34 9639.46 2418.17 9641.6 2418.48
9643.94 2418.78 9657.11 2419.13 9668.39 2419.42 9672.44 2419.03 9678.1 2418.98
9684.38 2419.78 9687.28 2420.12 9695.86 2420.18 9728.59 2419.96 9746.25 2419.65
9767.63 2418.71 9784.83 2418.5 9805.68 2418.51 9813.72 2417.52 9817.36 2417.23
9827.32 2418.98 9827.54 2419.02 9828.91 2419 9865.99 2418.06 9871. 45 2416.88
9879.53 2415.84 9882.65 2415.81 9888.74 2415.77 9892.08 2416.69 9897.6 2418.23
9899.56 2418.69 9904.44 2418.7 9936.62 2419.23 9951.7 2419.01 9961.18 2418.76
9973.61 2417.82 9974.75 2417.73 9975.52 2417.78 9975.89 2417.63 9990.08 2414.08

10000 2416.0110000.05 2416.0210003.25 2416.6410008.59 2417.6110014.72 2416.86
10017.98 2416.7910021.54 2417.6310027.05 2419.0710033.52 2419.3710053.87 2420.13
10056.34 2420.3110087.02 2424.1510099.54 2425.6710102.23 2425.9610106.13 2426.47
10110.56 2426.9610114.38 2427.4210114.69 2427.43

Manning's n Values nurn= 3
Sta n Val Sta n Val Sta n Val

"' .. '* .. '* .. "' .. * ** .. **** '*.; '" *** .*"'* '* .. ** * "' .... '* ...... * ********
9099.75 .05 9961.18 .03510027.05 .05

Bank Sta: Left Right
9961.1810027.05

Ineffective Flow num=
Sta L Sta R Elev

9099.75 9472.35 2425.98

Dibble Engineering
November, 2007
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CROSS SECTION

RIVER: RV W10
REACH: R4 RS: 7.491

INPUT
Description:
Station Elevation Data num= 80

Sta Elev Sta Elev Sta Elev St. Elev St. Elev •
9263.2 2425.3 9280.39 2423.14 9281.43 2423.03 9284.93 2422.7 9307.47 2421. 35

9311.58 2420.71 9328.41 2419.06 9336.74 2418.5 9353.49 2417.36 9373.6 2416.18
9380.88 2415.88 9387.16 2415.47 9408.56 2414.16 9416.19 2414.27 9435.91 2414.54
9440.34 2414.72 9455.41 2414.95 9479.09 2415.08 9482.55 2415.12 9486.89 2415

9503.2 2413.98 9509.27 2414.23 9524.36 2415.07 9530.04 2415.38 9531. 94 2415.42
9540.13 2415.32 9549.92 2415.24 9554.82 2415.18 9572.24 2415.24 9587.94 2415.66
9617.77 2417.29 9641.62 2416.77 9677.82 2416.12 9693.52 2416.14 9740.94 2416.06
9753.07 2416.1 9768.15 2415 9772.85 2414.65 9788.11 2413.09 9794.67 2412.49
9805.69 2414.32 9814.11 2412.41 9818.69 2413.34 9823.42 2414 .27 9839.3 2414.21
9845.98 2414.3 9847.99 2414.06 9857.05 2413.16 9869.47 2413.74 9876.58 2414.15
9880.65 2413.54 9888.42 2412.3 9905.05 2412.4 9905.4 2412.4 9908.17 2412.39
9913.19 2413.28 9918.82 2414.55 9936.9 2414.52 9944.9 2414.5 9966.08 2414.11
9976.42 2412.73 9989.18 2410.86 9996.75 2410.67 10000 2410.510000.02 2410.5
10003.1 2410.3310004.72 2410.2810006.06 2410.610026.46 2415.7510035.19 2417.69

10042.07 2419.7510050.39 2420.8110059.55 2421. 910070.07 2423.5810081.35 2424.65
10094.24 2425.610098.82 2425.8410100.02 2425.8410116.83 2425.3110129.34 2424.36

Manning' 5 n Values nurn= 3
St. n Val St. n Val St. n Val

****** ** "'** **** '* "' .. ***** *** ** ...................... *** ..............
9263.2 .05 9989.18 .03510006.06 .05

Bank Sta: Left Right Lengths: Left Channel Right Cae!! Contr. Expan.
9966.0810026.46 213.61 213.61 213.61 .1 .3

Ineffective Flow nurn= 1
Sta L St. R Elev Permanent

9263.2 9623.84 2422.17 F

CROSS SECTION

RIVER: RV W10
REACH: R4 RS: 7.450

INPUT
Description:
Station Elevation Data num= 75

St. Elev St. Elev St. Elev St. Elev St. Elev
********************************************************************************

9457.27 2414.06 9463.36 2413.3 9463.6 2413.29 9466.78 2413.1 9487.57 2411.86
9490.12 2411. 65 9499.17 2410.65 9514.2 2408.97 9517.69 2409.28 9524.65 2409.9

9558.6 2410.37 9572.6 2410.58 9575.51 2410.62 9584.51 2410.48 9603.36 2410.18
9609.85 2410.37 9633.42 2410.62 9666.02 2411.03 9681. 58 2411.31 9697.72 2411.94
9715.24 2411. 9 9742.51 2411.42 9766.08 2410.86 9768.56 2410.65 9780.96 2410.11
9783.17 2410.26 9793.58 2410.92 9808 2411. 07 9837.98 2411.27 9859.1 2411.19

9886.4 2410.84 9890.58 2410.59 9905.44 2409.81 9921.56 2408.95 9923.98 2409.03
9942.99 2409.46 9946.08 2409.51 9949.79 2409.33 9950.08 2409.32 9962.16 2408.08
9962.19 2408.08 9965.06 2408.05 9975.3 2407.94 9975.52 2407.98 9977.76 2407.94
9983.92 2407.93 9986.44 2407.86 10000 2407.4710000.02 2407.4710007.23 2407.27

10010.56 2407.1510016.79 2408.32 10028 2410.2410039.33 2410.7310047.71 2410.99
10069.13 2413.110077.16 2413.7210082.66 2414.0610098.69 2415.5510108.56 2416.64
10120.79 2417.4710134.07 2418.6510141.48 2419.0510148.69 2420.110159.99 2420.74
10161. 79 2420.6810163.51 2420.5110174.23 2419.810190.85 2418.610206.68 2419.23
10230.98 2420.2110235.78 2420.410237.97 2420.3710240.06 2420.3910247.18 2420.09

Manning's n Values nurn= 3
St. n Val St• n Val Sta n Val

.... ****** ** .... '" **** ** .......... *** .. ******* ****** *********
9457.27 .05 9983.92 .03510016.79 .05

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9949.79 10028 358.03 358.03 358.03 .1 .3

Ineffective Flow num= 1
Sta L Sta R Elev Permanent

9457.27 9699.2 2416.39 F

CROSS SECTION

RIVER: RV W10
REACH: R4 RS: 7.382

INPUT
Description:
Station Elevation Data num= 62

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

•

9499.37
9558.89
9591. 64
9661.47
9811.14
9896.16
9970.12
10009.1

10041.15
10093.27
10135.13
10192.58

2410.02 9508.65
2405.96 9565.72
2405.42 9595.67
2404.85 9692.49
2405.03 9832.3
2404.39 9897.67
2403.34 9980.32
2402.5310014.62
2403.7210045.09

2405 10093.5
2403.8910148.82
2407.1410206.54

2409.25 9527.27
2406.14 9569.3
2405.68 9596.67
2405.35 9741.11
2402.62 9839.84
2404.38 9942.13
2403.85 9988.28
2402.51 10018.9
2403.9410054.23

2405 10093.9
2404.8510149.77
2408.4710226.47

2408.35 9537.55
2406.3 9578.53

2405.82 9653.15
2406.08 9752.76
2403.88 9842.63
2404.64 9945.11
2402.98 9998
2403.1410025.64
2404.4210063.73
2404.9810119.62
2404.9210179.24
2410.31 10246.5

2407.32 9548.07
2404.8 9581.57

2404.91 9655.7
2405.96 9810.2
2404.16 9893.9
2404.44 9958.42
2402.43 10000
2404.0310031.67
2404.4610071.16
2403.3210120.32
2406.4510185.85
2412.0910251.92

2406.63
2404.49
2404.88
2405.13
2404.37
2402.95
2402.45
2403.91
2404.89
2403.37
2406.87
2412.03
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10261.48 241210281.72 2411. 97

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

'* '* '* '* *. '" '* .*. '* *. **.*.* "'* .. '* '* ._*.. '* '* -*_.*........** *.
9499.37 .05 9988.28 .035 10018.9 .05

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9980.3210025.64 273.58 273.58 273.58 .1 .3

Ineffective Flow num= 1
Sta L Sta R Elev Permanent

9499.37 9742.92 2408.7 F

CROSS SECTION

RIVER: RV W10
REACH: R4 RS: 7.331

INPUT
Description:
Station Elevation Data num= 64

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

9478.39 2403.73 9490.04 2403.45 9514.61 2402.46 9532.26 2401.97 9568.81 2401.23
9586.25 2401.16 9609.95 2401.14 9613.41 2400.6 9620.08 2399.65 9626.4 2400.44
9630.31 2400.87 9644.66 2401.06 9655.9 2401.26 9675.35 2401.04 9690.83 2401.15
9700.87 2401.01 9737.98 2400.88 9754.58 2400.17 9787.95 2399.88 9789.05 2399.86
9790.46 2399.87 9806.73 2399.23 9811. 08 2399.05 9826.16 2399.89 9827.83 2399.96
9828.31 2399.96 9847.1 2399.31 9854.33 2399.23 9860.32 2399.18 9862.11 2399.26
9871. 81 2399.73 9872.81 2399.77 9872.94 2399.77 9874.39 2399.78 9897.79 2399.98
9902.56 2399.39 9910.18 2398.28 9913.28 2398.52 9928.54 2398.32 9939.32 2398.32
9950.34 2398.76 9958.96 2399.2 9971. 63 2399.32 9979.44 2399.41 9981.982399.21
9993.39 2398.01 9998.41 2398.17 10000 2398.2110006.06 2398.3610020.24 2400.45

10020.46 2400.4610038.24 2401.26 10038.92401.26 10049.4 2400.8810057.13 2400.82
10063.68 2401.2510075.86 2401.8310081.91 2402.1710083.87 2402.48 10100.6 2403.84
10107.43 2404.4710122.03 2405.8 10128 2406.3610143.72 2407.34

Manning's n Values num- 3
Sta n Val Sta n Val Sta n Val

*** •••••••••• * •• *.* •• *_ •••• * •••••••••• *.* •••••••
9478.39 .05 9981.98 .03510006.06 • 05

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9979.4410020.24 249.15 249.15 249.15 .1 .3

CROSS SECTION

RIVER: RV W10
REACH: R4 RS: 7.283

INPUT
Description:
Station Elevation Data nurn= 48

Sta Elev Sta Elev Sta E1ev Sta Elev Sta Elev

9559.13 2403.78 9560.15 2403.68 9570.74 2402.42 9593.45 2399.62 9596.67 2399.28
9600.6 2398.85 9619.9 2396.99 9637.28 2396.63 9649.79 2396.29 9700.43 2397.15

9702.77 2397.18 9703.95 2397.19 9705.55 2397.21 9754.32 2397.5 9782.91 2397.64
9789.02 2397.49 9812.56 2396.82 9829.6 2396.32 9831.16 2396.1 9839.11 2395.09

9845.3 2395.97 9847.79 2396 .18 9856.42 2396.25 9874.3 2396.08 9890.46 2395.85
9916.21 2395.74 9943.24 2395.33 9963.68 2395.04 9973.32 2394.55 9985.05 2394.44
9996.06 2394.14 10000 2394.1610000.03 2394.1610007.77 2394.2210024.15 2394.41

10036.76 2394.8610038.59 2394.93 10044.3 2394.9910062.02 2395.1110079.94 2400.16
10085.82 2401.2410099.58 2402.110112.74 2402.4210122.35 2402.8110133.02 2403.74

10150 2404.9910154.97 2405.7210156.88 2405.89

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

'* '* '* '* '* * •••• '* ."'* ..... '* '" '* .... '* *'" *. ** ** .. '* .. *. *."' •• *.- *'" '*
9559.13 .05 9985.05 .03510024.15 .05

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9985.0510024.15 227.87 227.87 227.87 .1 .3

Ineffective Flow num= 1
Sta L Sta R Elev Permanent

9559.13 9783.41 2402.58 F

CROSS SECTION

RIVER: RV W10
REACH: R4 RS: 7.240

INPUT
Description:
Station Elevation Data num= 37

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

9619.5
9678.6
9712.4

9859.31
9976.69
10033.6

10106.28
10158.68

2393.93 9641.8
2393.789687.94
2392.4 9749.37

2391.66 9899.77
2391. 71 9989.72
2391.8310038.54
2395.6510109.65
2393.8210178.81

2394.77 9644.51
2393.46 9689.69
2393.22 9782.25
2391.31 9911.27
2391. 21 10000
2391.8210066.07
2395.8910121.82
2395.06

2394.85 9658.41
2393.35 9704.97
2393.19 9805.65
2391. 24 9970.93
2391.3710000.01
2391.8610068.88
2395.8410132.68

2394.4 9660.21
2392.32 9708.02
2393.12 9817.08
2391. 75 9975.28
2391.3710022.12

2391.810105.64
2395.8510136.88

2394.36
2392.33
2392.85
2391. 79
2391.69
2395.49
2395.52

Manning's n Values num=
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Sta n Val Sta n Val Sta n Val
.. '" * * '" "' .. "' .................... '* ............ 1t .... "' .......... "' .............................

9619.5 .05 9976.69 . 03510022 .12 .05

Bank Sta: Left Right Lengths: Left Channel Right Caef! Contr. Expan. •9976.6910022.12 133.47 133.47 133.47 .1 .3

CROSS SECTION

RIVER: RV W10
REACH: R4 RS: 7.215

INPUT
Description:
Station Elevation Data num= 50

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
**"''''****************************************************************************

9604.99 2392 .12 9627.62 2391. 52 9633.92 2391.22 9652.23 2390.9 9666.78 2390.63
9683.28 2390.38 9702.41 2389.95 9704.75 2389.99 9728.41 2390.16 9746.3 2389.98
9773.96 2389.8 9804.88 2389.14 9836.99 2388.52 9841.17 2388.69 9847.39 2389.17

9874.7 2389.38 9881. 7 2389.41 9910.82 2389.38 9911. 95 2389.38 9932.08 2389.58
9984.77 2389.57 9985.33 2389.56 9985.49 2389.56 9995.55 2388.61 10000 2388.64

10000.02 2388.64 10002.2 2388.6610013.81 2388.99 10017.32389.52410021.91 2390.23
10023.16 2390.4210024.53 2390.3910025.16 2390.3810034.16 2389.8910041.13 2390.01
10065.11 2390.08 10093.5 2389.6410098.24 2389.6210100.05 2389.610105.04 2389.61
10121.05 2389.6910136.33 2390.22 10140.4 2390.5910148.32 2391.410175.19 2393.18
10181.77 2393.7510194.79 2395.0810201.54 2395.1110205.91 2395.0510206.68 2395.03

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

*********** ******** .................. **** ** .. ** .... --*-- .. *** **
9604.99 .05 9985.33 .035 10017.3 .05

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9985.33 10017.3 115.02 115.02 115.02 .1 .3

CROSS SECTION

RIVER: RV W10
REACH: R4 RS: 7.193

INPUT
Description:
Station Elevation Data num= 72

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
********************************************************************************

9570.9 2394.68 9578.66 2394.07 9595.67 2395.58 9601. 84 2395.75 9610.78 2396.7
9626.22 2398 9641.72 2399.61 9660.25 2400.01 9661. 47 2400.04 9661. 8 2399.99 •9663.59 2399.86 9683.89 2397.16 9693.13 2396.31 9712.79 2393.94 9725.94 2391.95
9726.15 2391. 92 9726.36 2391. 91 9745.48 2391.33 9754.07 2390.8 9768.87 2390.48
9783.32 2389.63 9789.85 2389.23 9798.96 2388.75 9818.62 2386.82 9837.05 2385.35
9837.45 2385.35 9846.98 2385.28 9852.86 2385.6 9865.88 2386.27 9893.27 2386.71
9896.78 2386.75 9900.22 2386.81 9905.61 2386.85 9936.46 2387.03 9952.4 2387.26
9971.15 2387.4 9982.85 2387.17 9996.71 2386.89 9999.97 2387.05 10000 2387.05
10012.7 2387.6610014.69 2387.7210016.14 2387.7510017.31 2387.7610061.25 2388.23

10068.74 2388.3210079.73 2388.3310090.09 2388.1810103.79 2388.5910117.48 2388.68
10123.76 2388.6810133.32 2388.3510155.57 2387.4610167.77 2388.0710173.93 2388.32
10182.08 2387.9910189.47 2387.2610200.01 2388.710208.94 2389.2110229.42 2390.37
10232.96 2390.3910239.64 2390.7110249.84 2390.8410260.92 2390.6310272.47 2390.26
10277.26 2390.0610285.11 2390.0110303.38 2391.1610317.18 2392.0110326.04 2393
10331.64 2393.38 10339.7 2394.14

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

******* ******* ** * * ••• * •• *. * •• ***** ***. * ** *. * * * **
9570.9 .00 9982.85 .035 9999.97 .05

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9971.1510014.69 99.29 99.29 99.29 .1 .3

CROSS SECTION

RIVER: RV WID
REACH: R4 RS: 7.174

INPUT
Description:
Station Elevation Data num= 61

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
**********.*.************************************* •• ** •• **.****** •••••••••••••••

9655.64 2395.01 9656.52 2394.96 9673.45 2393.68 9676.5 2393.87 9682.58 2394.17
9689.84 2394.55 9700.6 2395.4 9719.12 2397.09 9723.02 2397.47 9728.88 2397.73
9736.55 2397.73 9749.97 2396.13 9764.74 2394.96 9771.37 2394.63 9795.66 2392.66
9801. 33 2392.48 9803.36 2392.47 9835.63 2389.8 9836.43 2389.77 9876.73 2387.74
9876.94 2387.74 9882.17 2387.38 9900.322386.093 9907.41 2385.59 9909.54 2385.44
9922.29 2385.57 9925.05 2385.59 9925.4 2385.6 9962.23 2385.65 9997.47 2385.95
9999.98 2385.99 10000 2385.9910002.12 2386.0310007.89 2386.110038.77 2386.37

10040.12 2386.2910065.682386.7910069.372386.9210101.64 2387.5110102.79 2387.53
10132.52 2387.81 101442387.92710149.12 2387.98 10165.8 2388.1610179.77 2388.19
10195.18 2388.2210214.41 2388.1410222.02 2387.9610236.49 2387.4910244.86 2387.44
10273.44 2387.3410281.48 2387.4910300.35 2388.0710316.39 2388.6110343.04 2390.33 •10357.2 2391.2610375.68 2392.8710393.23 2394.1910409.41 2395.110419.03 2395.21
10423.75 2395.22

Manning's n Values
Sta n Val

num=
Sta n Val

3
Sta n Val
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9655.64 .05 9907.41 .035 9922.29 .05

Bank Sta: Left Right Lengths: Left Channel Right Coef! Contr. Expan.
9900.3210007.89 100.19 100.19 100.19 .1 .3

CROSS SECTION

RIVER: RV W10
REACH: R4 RS: 7.155

INPUT
Description:
Station Elevation Data num= 71

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
***************************************'*****************************************

9726.89
9753.4

9801.89
9845.32
9895.08
9982.86

10000.01
10088.15
10181.16

10258.7
10311.34

10356.2
10433.01
10484.58
10506.71

2394.83 9729.31
2393.02 9760.59
2396.36 9802.09
2391. 95 9846.52
2387.58 9911.57
2383.2 9986.71

2383.74 10030.8
2385.0410097.33
2385.2610192.87
2385.2510276.12
2384.7110320.46
2384.8910388.03
2387.8210439.72
2392.6910492.48
2393.25

2394.48 9741.33
2393.51 9771. 69
2396.35 9804.58
2391.77 9848.36

2386.3 9933.31
2382.96 9994.08
2384.4310034.32
2384.710101.14

2385.3510204.35
2385.210290.41

2384.1510331.82
2385.83 10410.7
2388.4510459.57
2392.910503.25

2392.58 9749.18
2394.35 9775.49
2396.17 9819.47

2391.6 9867.7
2384.98 9949.53
2383.34 9998.33
2384.5410035.95
2384.4710132.07
2385.4610220.22
2385.0810297.31
2384.210341. 56

2386.4210412.81
2390.4810472.96
2393.23 10504.8

2392.65 9752.36
2394. 69 9790.03
2395.02 9833.6
2389.88 9877.57
2384.18 9978.12

2383.7 9999.98
2384.5610077.65
2384.9210154.75
2385.4410237.81
2384.8710305.09
2384.4910350.93
2386.5310419.83
2391.8310477.57
2393.2510505.74

2392.91
2396.54
2393.41
2389.09
2383.28
2383.74
2384.73
2385.27
2385.33
2384.48
2384.84
2386.96
2392.18
2393.24

Manning's n Values
Sta n Val Sta n Val

3
Sta n Val

9726.89 .05 9982.86 .035 9998.33 .05

Bank Sta: Left Right
9949.53 10030.8

CROSS SECTION

RIVER: RV W10
REACH: R4

Lengths: Left Channel Right
417.24 417.24 417.24

RS: 7.076

Coef! Contr.
.1

Expan.
.3

INPUT
Description:
Station Elevation Data num=

Sta Elev Sta Elev
90
Sta Elev Sta Elev Sta Elev

9642.66
9780.64
9860.18
9928.62

9983.6
9997.22

10002.68
10049.14
10114.68
10133.08
10146.82

10195.2
10227.14
10270.02
10295.95
10322.57
10361.47
10403.55

2384 9725.46 2378.31 9739.61
2376.55 9814.732376.14 9828.82
2377.03 9866.13 2377.18 9877.21
2375.88 9951.14 2376.63 9954.1
2376.07 9983.942376.04 9985.72
2375.93 9999.99 2375.9310000.01
2376.1110007.16 2376.9210037.47
2376.3910065.64 2376.9610076.99
2376.5210114.88 2376.5110115.24
2376.7810135.14 2376.8210135.93
2377.4610167.752377.5210182.26
2376.6710198.72 2377.2910201.25
2377.8910245.36 2377.9310246.01
2378.4410273.39 2378.3310278.53
2377.2410303.492377.2810309.27
2377.7210323.13 2377.66 10326.8
2378.6110371.54 2378.5210379.32
2378.4410407.732379.03 10412.6

2377.85 9777.32
2376.05 9848.98
2377.01 9901.14
2376.76 9968.25
2376.09 9992.61
2375.9310000.43
2376.9210043.09
2377.07 10077.2
2376.5110115.86
2376.7310140.87
2377.5410185.28

2377.710211.48
2377.9110256.68
2378.0710283.52
2377.7910310.58
2377.8410327.99
2377.91 10393.8
2379.8510426.68

2376.58 9778.55
2376.54 9855.79
2376.49 9916.19
2376.83 9968.78
2376.32 9994.52
2375.9310001.41

2376.910044.28
2377 .2110095.24
2376.52 10128.9
2376.3810145.33
2377.5910186.68
2377 .8110220.59
2377.6310259.24
2377.8110291.58
2377.9610312.81
2377.9210347.62
2377.7710398.89
2381.7510428.13

2376.56
2376.82

2376
2376.85

2376.2
2375.87
2376.79
2377.06
2376.73
2377.26
2377.45
2377 .95
2377.83
2377.31
2377.97
2378.39
2377.64
2381. 93

Manning' 5 n Values num=
Sta n Val Sta n Val

3
Sta n Val

9642.66 .05 9992.61 .03510002.68 .05

Bank Sta: Left Right
9968.7810007.16

Ineffective Flow num=
Sta L Sta R Elev

9642.66 9865.62 2380.09

CROSS SECTION

RIVER: RV W10
REACH: R4

Lengths: Left
500.45

1
Permanent

F

RS: 6.982

Channel
500.45

Right
500.45

Coef! Contr.
.1

Expan.
.3

INPUT
Description:
Station Elevation Data num=

Sta Elev Sta Elev
75
Sta Elev Sta Elev Sta Elev

9848.51
9894.35
9944.34
9987.7

10001.13
10028.96
10097.77
10129.86

2370.72 9854.69 2371.01 9862.68 2371.47 9880.84 2372.71 9891.39 2374.1
2374.16 9906.392373.71 9924.82372.63 9930.752372.099934.452371.58
2370.07 9959.832367.48 9962.412367.06 9966.052367.08 9982.282367.06
2366.71 9990.332366.39 9993.262366.26 100002366.1410000.01 2366.14
2366.1210005.68 2367.0410007.41 2367.64 10025.9 2367.4110028.35 2367.36

2367.410033.71 2367.5910038.25 2367.5610064.32 2367.6410079.14 2367.56
2367.4910106.732367.0610109.09 2366.8710111.77 2367.2410116.45 2367.82
2367.4610133.662367.3710136.46 2367.4610139.84 2367.6810144.08 2367.83
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10148.89 2367.9710151.58 2368.1110164.02 2367.1910169.75 2366.9210173.15 2367.31
10174.3 2367.4610199.36 2367.8110221.91 2367.9410228.62 2367.110232.64 2366.65

10233.98 2366.5510237.29 2366.6710242.13 2367.2710248.55 2367.8810286.01 2368.36
10293.13 2368.4210299.04 2368.3910324.13 2368.5510340.66 2368.27 10343.3 2368.6
10345.11 2368.8110366.33 2368.7110376.69 2368.5810386.75 2368.6310390.14 2368.73 •10399.43 2368.9110400.89 2368.9410401.61 2368.9510405.92 2368.9710439.63 2369.19

10444.44 2369.2310446.68 2369.2110449.72 2369.310459.22 2370.8310464.81 2371. 51

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

'II! '* '* * * .** .. ****** * * * * * *. * ** * * * * * * __ *."'.* ****** .. * .. *
9848.51 .05 9987.7 .03510005.68 .05

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9959.8310007.41 24.5 24.5 24.5 .1 .3

CROSS SECTION

RIVER: RV W10
REACH: R4 RS: 6.977

INPUT
Description:
Station Elevation Data num= 59

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
****** •••• ********************1t*********************** *****"'********************

9933.19 2371. 83 9940.86 2370.639941.71 2370.5 9942.27 2370.4 9964.79 2366.77
9971.35 2366.59 9980.35 2366.51 9984.19 2366.23 9996.71 2365.95 10000 2365.85

10001.38 2365.8110002.56 236610009.56 2367.18 10037.7 2366.7810039.49 2366.76
10040.38 2366.7610040.83 2366.7810045.23 2366.8210057.48 2366.8910070.49 2366.73
10092.97 2366.5610099.15 2366.2610106.86 2366.810110.64 2367.0310111. 36 2367.01

10132.9 2367.1310134.37 2367.1510146.17 2367.4410155.23 2366.89 10160.5 2366.5
10170.93 2366.310174.01 2366.6510179.48 2366.9910186.54 2367.1410216.03 2367.25
10222.14 2366.8110228.04 2366.0610231.72 2365.9310234.02 2366.0410245.11 2367.53
10247.85 2367.810277.19 2368.13 10283.6 2368.1910297.75 2368.110340.48 2367.76
10341. 91 2367.6610342.57 2367.7710345.35 2368.1110372.51 2368.2110379.83 2368.21
10382.71 2368.24 10416.7 2368.7610426.77 2368.9110436.46 2368.97 10440.5 2369.07
10449.49 2369.0310456.74 2369.78 10469.4 2370.9310479.87 2371.14

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

* * ***** * ** -* * * * ******** * *--* -* * * -* -* * * '" ** * .. '" * * * *
9933.19 .055 9996.71 .04510002.56 .055

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9980.3510009.56 677.8 677 .8 677 .8 .1 .3

CROSS SECTION

RIVER: RV W10 •REACH: R4 RS: 6.849

INPUT
Description:
Station Elevation Data num= 63

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
******************"'***.*******"**************************************************

9610.73 2361. 94 9611. 98 2361. 7B 9613.43 2361.49 9627.41 2359.96 9630.12 2359.66
9651.01 2357.3 9659.37 2356.55 9670.2 2356.06 9688.09 2355.28 9705.3 2354.03
9708.95 2353.77 9733.23 2354.24 9739.71 2354.45 9783.54 2355.05 9785.54 2355.07
9788.55 2355.08 9809.68 2355.12 9814.27 2354.96 9814.87 2354.97 9815.25 2354.99
9826.03 2355.29 9826.98 2355.29 9843.94 2355.54 9849.59 2355.65 9853.74 2355.63
9873.91 2355.4 9881.8 2355.27 9890.91 2355.09 9897.09 2354.57 9899.51 2354.29
9911. 74 2354.8 9932.86 2355.23 9940.45 2355.45 9974.17 2354.95 9975.07 2354.95
9988.18 2354.87 9994.25 2354.45 10000 2354.0610018.58 2354.4510028.07 2354.62

10030.71 2354.610035.56 2354.5110042.52 2354.3810070.37 2354.4210084.68 2354.31
10091.54 2354.1610111.97 2354.0510116.48 2353.98 10119.8 2354.310129.24 2355.17
10134.66 2355.2610150.14 2355.2110157.25 2354.85 10163.5 2354.5310168.52 2353.81
10173.77 2352.9710179.93 2353.93 10184.3 2354.5410190.39 2354.2210196.79 2354.07
10202.12 2354.210216.86 2357.1710232.45 2359.94

Manning's n Values num= 3
Sta n Val Sta n Val Sta " Val

*'" '" '" '" '" '" "'* "'**** * * * '" ** '" '" *** * * '" * '" '" '" "'*"''''''''''''''''''' *"'*"'''' *'"
9610.73 .055 9994.25 . 04510018.58 .055

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9988.1810028.07 797.49 797.49 797.49 .1 .3

CROSS SECTION

RIVER: RV W10
REACH: R4 RS: 6.697

INPUT
Description:
Station Elevation Data num:z 49

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
*********"'*******"'*******************"''''*'''***'''**************"''''**'''''''''****''''''***'''****

9539.44 2345.09 9564.02 2343.88 9564.88 2343.82 9584.48 2342.39 9589.53 2342.38
9608.52 2342.44 9613.32 2342.58 9627.38 2340.86 9631. 03 2340.38 9649.58 2340.28
9653.75 2340.06 9656.64 2340.22 9677.47 2341.25 9679.89 2341.35 9697.39 2341.6 •9707.58 2341.58 9719.01 2341. 51 9719.85 2341.5 9721. 32 2341. 62 9733.34 2342.72
9772.62 2342.57 9776.82 2342.54 9777.89 2342.54 9822.14 2342.3 9837 2342.3
9867.84 2342.45 9886.29 2342.46 9914.11 2342.01 9915.65 2342.01 9935.83 2345.1
9940.75 2346.18 9941.13 2346.13 9960.17 2343.59 9960.94 2343.46 9977.74 2343.26
9992.68 2343.07 9993.68 2343.07 9994.74 2343.07 9997.2 2342.9 9999.99 2342.78

Dibble Engineering 18 Rio Verde Area Drainage Master Plan
November, 2007 HEC-RAS Output - RV Wash 10



10000 2342.7810012.15 2342.2410017.23 2342.7210022.05 2343.6410036.74 2345.66
10039.32 2345.6510060.31 2347.2810065.83 2347.5810070.35 2348

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

** *** .. '* ...... '" '* '* * .... ** '* * * '* '* .. *. '* '* '* '* * '* ** ********** '* '* .. '*
9539.44 .055 10000 .04510017.23 .055

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9960.1710022.05 1131. 65 1131. 65 1131. 65 .1 .3

CROSS SECTION

RIVER: RV W10 T2
REACH: R1 RS: 0.845

INPUT
Description: Q~630 cfs (CP11C5, 24 hrl
Station Elevation Data num= 20

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
*********************************************************** •• *******************

9886.362522.33 9904.46 2521.87 9958.42520.74 9978.862520.09 9980.092520.05
9981.762519.95 9996.952518.95 100002518.69 10000.1 2518.6810002.56 2518.82

10012.38 2519.6910019.69 2520.4110024.59 2520.3610034.19 2520.0510038.85 2520.2
10055.09 2520.9610081.81 2521.07 10101.1 2521.2110109.12 2521.2610151.43 2522.4

Manning I 5 n Values
Sta n Val

num=
Sta n Val

3
Sta n Val

9886.36 .055 9978.86 .04510038.85 .055

Bank Sta: Left Right
9978.8610038.85

Lengths: Left Channel
1

Right
1

Coeff Contr.
.1

Expan.
.3

CROSS SECTION

RIVER: RV W10 T2
REACH: R1 RS: 0.844

INPUT
Description: This cross section is added to the model to provide the

number of cross sections required for a junction reach.
section is not plotted on the work maps, nor is used in
the base flood elevations.

Station Elevation Data num= 20
Sta Elev Sta Elev Sta Elev Sta Elev

minimum
This cross
plotting

Sta Elev

9886.36 2522.33 9904.462521.87 9958.4 2520.74 9978.86 2520.09 9980.09
9981.762519.95 9996.952518.95 100002518.69 10000.1 2518.6810002.56

10012.38 2519.6910019.69 2520.4110024.59 2520.3610034.19 2520.0510038.85
10055.09 2520.9610081.81 2521.07 10101.1 2521.2110109.12 2521.2610151.43

2520.05
2518.82

2520.2
2522.4

Manning's n Values
Sta n Val

num=
Sta n Val

3
Sta n Val

9886.36 .055 9978.86 .04510038.85 .055

Bank Sta: Left Right
9978.8610038.85

Coeff Contr.
.1

Expan.
.3

CROSS SECTION

RIVER: RV W10 T2
REACH: R2 RS: 0.747

This cross section is identical to RM
INPUT
Description: Q=450 cfs (DIC5C6, 24 Hr)

0.138 on RV W10 T2 S1.
Station Elevation Data num= 81

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

9435.32 2511.89 9454.14 2512.03 9461.48 2512.05 9472.69 2511. 94 9533.46 2510.13
9539.95 2510.03 9547.26 2509.67 9551. 34 2509.5 9560.39 2509.6 9569.97 2509.64
9583.42 2509.64 9604.42 2510.01 9604.52 2510.01 9604.6 2510.01 9605.71 2510.03
9631. 85 2510.47 9639.27 2510.64 9651. 57 2510.71 9668.55 2510.86 9688.65 2510.97
9700.59 2510.95 9751.63 2510.1 9761.14 2510.03 9769.65 2509.66 9772.03 2509.53
9775.77 2509.33 9788.14 2509.7 9803.8 2510.03 9809.98 2510.08 9817.27 2510.08
9824.01 2510.03 9825.16 2510.01 9825.76 2510 9826.33 2510.01 9840.83 2509.91
9847.45 2509.91 9850.98 2509.87 9861.68 2509.75 9869.12 2509.79 9888.18 2510.03
9888.86 2510.04 9890.57 2510.04 9911. 08 2510.16 9917.81 2510.15 9926.01 2510.08
9926.49 2510.07 9930.13 2510.11 9948.11 2510.41 9957.4 2510.46 9974.76 2510.34
9992.52 2510.1310004.62 2510.02 10009.4 2510.0210028.32 2510.0210029.41 2510.02

10039.86 2510.0410046.15 2509.87 10053.1 2510.0310053.79 2510.0310055.92 2510.02
10069.96 2509.9710071.53 2510.0210071.83 2510.0210072 .25 2510.03 10073.3 2510.05
10077.88 2510.11 101102510.50110116.51 2510.5810145.78 2510.0410146.51 2510.02
10161.47 2509.3910162.81 2509.3710168.07 2509.4810193.71 2510.0210196.99 2510.09

10211.2 2510.3810247 .21 2511.0310261.29 2511.3210296.74 251210297.27 2512.01
10335.36 2512.5

Manning's n Values num= 5
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val

********************************************************************************

9435.32 .055 9769.65 .045 9788.14 .055 9992.52 .04510077.88 .055

Expan.
.3

Coeff Contr.
.1

Lengths: Left Channel Right
192.72 192.72 192.72

Elevation"'" 2510.58

Right
10110

Station= 9817.27

Bank Sta: Left
9974. 76

Left Levee
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INPUT
Description: This cross section is

0.438 on RV W10 T3.
Station Elevation Data num=

Sta Elev Sta Elev

identical to RM 0.104 on RV WIO T2 51 and RM

CROSS SECTION

RIVER: RV W10 T2
REACH: R2 RS: 0.711

85
Sta Elev Sta Elev Sta Elev

•
9065.01 2510.02 9108.98 2507.14 9139.32 2505.53 9204. 04 2504.97 9209.77 2504.94

9209.82504.939 9211.57 2504. 86 9216.17 2504.67 9219.49 2504. 63 9220.03 2504.64
9220.08 2504.64 9239.27 2504.94 9239.3 2504.94 9241.26 2504.95 9244.14 2504.94
9246.34 2504.94 9255.06 2504.94 9261. 03 2504.73 9263.72 2504.48 9274.86 2504.83
9278.41 2504. 94 9302.2 2505.52 9313.01 2505.74 9321. 44 2505.73 9335.25 2505.56
9362.682505.27 9385.54 2505.04 9390.27 2505.05 9392.9 2505.04 9393.15 2505.04
9394. 64 2505.06 9401. 59 2505.2 9424.65 2505.67 9468.93 2506.53 9487.84 2506.45
9492.13 2506.37 9533.83 2505.17 9542.49 2504.91 9545.292504.91 9547.12 2504.91
9565.24 2505.31 9627.18 2506 9660.91 2505.6 9673.772505.464 9681.73 2505.38
9682.822505.35 9690.232505.469 9715.33 2505.87 9753.92 2506.04 9771.78 2505.95
9775.64 2505.92 9816.87 2505.83 9818.75 2505.82 9819.09 2505.81 9819.17 2505.81
9819.81 2505.82 9820.65 2505.82 9821. 08 2505.82 9915.54 2505.78 9932.62 2505.71
9957.072505.83 9988.79 2505.66 9998.58 2505.610005.36 2505.5710073.96 2505.32

10079.99 2505.2210083.56 2505.2210088.32 2505.1610095.32 2505.110099.43 2505.13
10100.95 2505.1310103.33 2505.1410105.16 2505.1610106.13 2505.17 10130.1 2505.26
10152.61 2505.47 10170.7 2505.5610175.08 2505.610177.77 2505.6310224.53 2505.34
10256.632505.9410271.17 2506.4310286.44 2506.9510290.01 2507.0610292.84 2506.96

Manning t s n Values num= 7
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val

••• *************************************************** **********.*******1t**"'****
9065.01

10083.56
.055 9209.8
.045 10130.1

.045 9239.3

.055
.055 9673.77 .045 9690.23 .055

Expan.
.3

Coeff Contr.
.1

Lengths: Left Channel Right
139.14 139.14 139.14

Elevation= 2506.04

Bank Sta: Left Right
9957.0710152.61

Left Levee Station= 9753.92

CROSS SECTION

INPUT
Description: This cross section is

0.411 on RV Wl0 T3.
Station Elevation Data num=

Sta Elev Sta Elev

identical to RM 0.068 on RV WID T2 51 and RM

RIVER: RV W10 T2
REACH: R2 RS: 0.684

62
Sta Elev Sta Elev Sta Elev •9181.5 2510 9201. 36 2507.72 9225.57 2504.94 9250.92 2503.49 9270.48 2502.37

9314.14 2501. 85 9329.58 2501. 67 9335.68 2501. 57 9335.71 2501. 57 9341.7 2501. 48
9342.7 2501.51 9345.45 2501. 57 9351.512501.676 9386.2 2502.28 9408.19 2501.81

9412.38 2501. 69 9417.56 2501.78 9427.74 2501.96 9456.12 2502.48 9487.79 2503.04
9489.96 2503.04 9514.08 2502.2 9559.3 2500.43 9566.17 2500.31 9568.5 2500.22
9569.77 2500.19 9574.822500.069 9577.69 2500 9579.37 2499.97 9583.4 2500
9584.02 2500 9584.81 2500.02 9587.06 2500.07 9590.78 2500.24 9654.14 2501. 52
9665.77 2501. 77 9671.13 2501.89 9678.63 2502.07 9680.27 2502.12 9680.96 2502.14
9686.69 2502.31 9820.98 2502.5 9839.42 2502.54 9852.22 2502.39 9854.64 2502.36
9899.32 2501. 94 9936.69 2501.66 9995.69 2501. 5510007 .46 2501.6210037.55 2501. 75

10054.19 2501.7710121.54 2501.7910141.81 2501.910151.01 2502.0110158.66 2502.06
10175.7 2502.17 10189.8 2502.4110224.35 250310231.97 2503.1210236.96 2503.18

10284.92 2504.0210290.13 2504.02

Manning's n Values num"" 7
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val

9181. 5
9936.69

.055 9329.58

.04510121.54
.045 9351. 51
.055

.055 9574.82 .045 9587.06 .055

Expan.
.3

Coeff Contr.
.1

Lengths: Left Channel Right
114.61 114.61 114.61

Elevation= 2502.54

Bank Sta: Left Right
9936.6910121.54

Left Levee Station= 9839.42

CROSS SECTION

RIVER: RV W10 T2
REACH: R2 RS: 0.663

identical to RM 0.026 on RV W10 T2 Sl and RM
INPUT
Description: This cross section is

0.357 on RV W10 T3.
Station Elevation Data num=

Sta Elev Sta Elev

9397.67 2496.43
9465.14 2495.37
9496.942495.26
9524.61 2494.88
9530.522495.001
9603.042495.11
9682.38 2497.6
9695.82 2497.98
9784.62 2499.5
9850.572499.92
9897.72499.71

9437.88 2495.93
9471.432495.16
9512.772495.026
9526.472494.92
9576.77 2495.81
9606.84 2494.99
9692.92 2497.88
9696.85 2498
9804.152499.75
9869.152499.87
9915.33 2499.81

•
ElevStaElev

2496.17
2495.21
2495.25
2494.88
2495.99
2495.06
2497.78
2497.99
2499.71
2499.91
2499.72

Sta

9402.41
9467.92
9498.54
9524.65
9568.31
9605.18

9689.8
9696.47
9796.45
9860.45
9898.51

Elev
114

Sta

2497.43
2495.88
2495.26
2494.83

2495
2495.12
2496.53
2497.97
2498.02
2499.89
2499.72

9383.93
9447.21
9496.5

9521. 75
9530.48
9602.52
9646.29

9695.7
9698.58
9843.45
9888.34

2500
2495.89
2495.23
2494.92
2494.92
2495.36
2495.61
2497.94
2498.01
2499.82
2499.81

9342.48
9446.9

9492.42
9519.52
9527.54
9592.61
9622.73

9694. 5
9698

9822.9
9877.3
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9926.92
9980.07
9991. 93

10004.86
10064.96
10143.98
10163.22
10221.66
10306.97
10356.29
10395.12
10441. 76

2499.8 9931.89
2499.21 9982.09
2499.01 9992.79
2499.22 10029.1
2499.6810072.72
2499.6210146.27
2499.6210189.26
2499.9910230.93
2500.7110313.39
2500.2210364.06
2499.610396.56

2502.1110446.71

2499.82 9940.12
2499.17 9986.36
2499.03 9995.41
2499.6110038.72
2499.610085.42

2499.6610150.99
2499.5510193.97
2500.0410269.68
2500.7210318.89
2499.9910368.04
2499.62 10399
2502.45 10451.6

2499.77 9959.752499.498 9976.13 2499.27
2499.1 9989.37 2499.04 9990.36 2499.01

2499.09 9996.62499.11,9999.392499.15
2499.710048.29 2499.72io049.86 2499.72

2499.5510087.19 2499.5410117.19 2499.48
2499.7110151.25 2499.610157.862499.67
2499.510204.56 2499.510217.01 2499.88

2500.3310290.25 2500.6510301. 67 2500.65
2500.71 103262500.6410347.932500.28
2499.6110370.182499.4510373.59 2499.5
2499.6210410.63 2499.9710411.65 2499.99
2502.37 10452.6 2502.36

Manning's n Values
Sta n Val

num=
Sta n Val

7
Sta n Val Sta n Val Sta n Val

9342.48
9959.75

.055 9512.77

.04510150.99
.045 9530.52
.055

.055 9576.77 .045 9622.73 .055

Bank Sta: Left Right Lengths: Left Channel Right Coeff Centro Expan.
9959.7510150.99 430.49 430.49 430.49 .1 .3

Left Levee Station= 9850.57 Elevation= 2500.48
Right Levee Station=10313.39 Elevation= 2500.72

CROSS SECTION

RIVER: RV W10 T2
REACH: R2 RS: 0.581

INPUT
Description: This cross section is identical to RM 0.289 on RV W10 T3.
Station Elevation Data num= 67

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

9354.892494.58 9358.78 2494.49 9385.52492.49 9414.72 2489.98 9424.352489.51
9428.06 2489.38 9444.25 2488.97 9474.41 2488.46 9484.65 2488.94 9489.55 2489.13
9499.65 2488.8 9521.24 2487.98 9555.13 2488.54 9559.62 2488.63 9566.52 2488.29
9589.52487.374 9600.89 2486.92 9605.1 2487.15 9605.13 2487.15 9610.052487.419

9649.13 2489.56 9652.44 2489.72 9657.2 2489.94 9659.41 2489.98 9681.31 2490.34
9681.95 2490.35 9682.01 2490.35 9686.17 2490.36 9700.13 2490.26 9721.38 2490.17
9732.12 2490.06 9743.47 2489.98 9755.29 2489.92 9760.69 2489.95 9763.73 2489.98
9772.492490.12 9782.62 2490.4 9802.22490.48 9812.762490.56 9814.1 2490.57
9820.13 2490.55 9832.01 2490.41 9861.93 2489.98 9878.31 2489.69 9893.4 2489.59
9895.85 2489.64 9902.83 2489.98 9923.752489.98 9932.34 2489.98 9950.81 2490.1
9963.36 2490.09 9976.47 2490.02 9981 2489.99 9982.85 2489.98 9986.43 2489.96

10000.27 2489.9810002.71 2489.9810003.34 2489.9910018.08 2490.1210024.28 2490.18
10063.98 2490.5 10064.9 2490.5110065.03 2490.5110065.06 2490.5110065.22 2490.51
10065.45 2490.5110102.33 2491.01

Manning' 5 n Values
Sta n Val

num=
Sta n Val

5
Sta n Val Sta n Val Sta n Val

9354.89 .055 9589.5 .045 9610.05 .055 9950.81 .04510018.08 .055

Bank Sta: Left Right Lengths: Left Channel Right Coef! Contr. Expan.
9950.8110018.08 155.6 155.6 155.6 .1 .3

Left Levee Station= 9950.81 Elevation= 2495.1

CROSS SECTIoN

RIVER: RV W10 T2
REACH: R2 RS: 0.552

INPUT
Description: This cross section is identical to .RM 0.259 on RV W10 T3.
Station Elevation Data num= 51

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

9416.47 2486.93 9421.28 2486.97 9491.34 2486.28 9502.56 2486.15 9508.5 2486.04
9542.07 2485.39 9555 2486.29 9555.86 2486.36 9562.99 2485.67 9569.15 2485.09
9570.08 2485.04 9583.55 2484.52 9587.29 2484.23 9591. 44 2484.72 9596.56 2485.04
9604.14 2485.23 9630.06 2485.57 9637.24 2485.42 9650.16 2485.04 9658.272484.543
9662.39 2484.29 9666.78 2484 9667.05 2483.99 9667.07 2483.99 9667.28 2483.97
9667.65 2483.99 9671.972484.476 9674.14 2484.72 9677.13 2485.04 9677.58 2485.06
9700.05 2486.3 9720.54 2486.54 9740.492486.67 9748.38 2486.73 9808.26 2486.91
9830.33 2487.07 9882.62 2487.1 9893.2 2487.1 9926.72 2486.69 9943.48 2488.13
9955.45 2489.35 9995.15 2488.17 9999.14 2488.0410004.12 2488.3110012.79 2488.7

100252489.10410034.83 2489.4310043.11 2489.9810056.18 2490.07 10067.1 2490.17
10068.17 2490.16

Manning's n Values num= 5
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val

9416.47 .055 9658.27 .045 9671.97 .055 9955.45 .045 10025 .055

Expan.
.3

Coeff Contr.
.1

Lengths: Left Channel Right
458.08 458.08 458.08

Elevation= 2489.85

Right
10025

Station- 9955.45

Bank Sta: Left
9955.45

Left Levee

CROSS SECTION

RIVER: RV W10 T2
REACH: R2 RS: 0.465

INPUT
Description:
Station Elevation Data num= 21
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Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
*********************************'*****************.*****************************

9956.19 2483.27 9960.77 2483.36 9969.49 2482.22 9973.07 2481.77 9993.84 2481.57
10000 2481.5210002.12 2481.510002.54 2481.510002.76 2481.510003.73 2481. 5

10020.7 2481.5510040.93 2481. 7210070.48 2479.9110071.69 2479.84 10092.7 2479.57 •10104.09 2479.4210116.12 2479.7510119.39 2479.8410152.96 2482.0810174.72 2483.58

10175.82 2483.55

Manning I 5 n Values num= 3
Sta n Val Sta n Val Sta n Val

................ ,.. ............ ** ................ *********** ******* .... "' .................. ** * **** **
9956.19 .055 9973.07 .04510003.73 .055

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9973.0710040.93 804.9 804.9 804.9 .1 .3

Ineffective Flow num:z
Sta L Sta R Elev Permanent

10040.9310175.82 2481.72 F

CROSS SECTION

RIVER: RV WIO T2
REACH: R2 RS: 0.312

INPUT
Description: Q2 420 cfs (CP11C6, 24 Hr)
Station Elevation Data num:. 16

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
********************************************************************************

9976.33 2479.97 9979.15 2479.91 9981. 8 2479.84 9982.77 2478.37 9986.53 2475
9994.43 2471.57 9997.06 2471.18 9999.222470.441 9999.66 2470.29 10000 2470.45

10001. 81 2471.3210006.04 2472.8610008.97 247510047.23 2479.04 10055.6 2479.94
10055.91 2479.96

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

*** '" ** "' .... ** '* '" "' ........ *********** ****** ** * * * * **. *******
9976.33 .055 9999.22 .045 10000 .055

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9986.5310008.97 630.75 630.75 630.75 .1 .3

CROSS SECTION

RIVER: RV WIO T2
REACH: R2 RS: 0.193

INPUT •Description:
Station Elevation Data num= 51

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
•••••• *********************************** ••• ***********************************.
9825.452464.14 9833.832464.27 9836.52464.33 9838.22 2464.23 9839.22 2464.19
9846.22 2463.64 9854.8 2462.93 9865.93 2461.64 9875.96 2460.45 9886.26 2459.49
9887.96 2459.05 9899.95 2458.24 9911.6 2457.32 9924.45 2456.43 9939.13 2455.77
9949.66 2455.53 9960.33 2454.93 9973.07 2454.04 9984.26 2451.61 9990.29 2450.29
9992.842450.02 9997.422449.93 10000 2449.9310000.02 2449.9310002.76 2449.93

10003.782450.42910013.56 2455.211 0015.24 2455.7310015.44 2455.8510016.85 2455.88
10025.02 2455.78 100392455.6710049.24 2455.6310070.39 2455.4810074.06 2455.44
10104.19 2455.0610121.24 2454.7210132.62 2454.4710158.07 2453.5810163.98 2453.54
10176.282454.0410178.622454.1710212.23 2453.510218.492453.4110220.07 2453.44
10270.54 2454.9510281.72 2455.2210296.47 2456.6510304.59 2456.7410312.27 2457.23
10313.29 2457.2

Manning's n Values
Sta n Val

num=
Sta n Val

3
Sta n Val

9825.45 .055 9990.29 .04510003.78 .055

Bank Sta: Left Right
9973.0710013.56

CROSS SECTION

RIVER: RV WIO T2
REACH: R2

Lengths: Left Channel Right
262.12 262.12 262.12

RS: 0.143

Coeff Contr.
.1

Expan.
.3

INPUT
Description: This
Station Elevation

Sta Elev

cross section is identical to RM 7.886 on RV WID.
Data num= 78

Sta Elev Sta Elev Sta Elev Sta Elev

9189.05 2454.03 9190.19 2454.01 9195.69 2453.73 9208.75
9236.13 2451. 61 9243 2450.67 9261. 64 2448.35 9269.15
9278.04 2447.98 9287.61 2447.32 9296.06 2447.23 9300.94
9317.65 2447.59 9321. 76 2448.02 9373.4 2447.94 9374.45
9392.04 2447.51 9397.02 2447.63 9434.36 2448.44 9436.23
9504.19 2448.69 9514.63 2448.75 9519.29 2448.73 9526.95
9635.19 2448.22 9638.55 2448.22 9696.96 2448.95 9717.01
9754.66 2449.33 9783.26 2448.8 9791.2 2448.81 9796.19
9805.37 2448.26 9813.21 2448.32 9870.22 2448.9 9903.2
9913.11 2449.45 9939.63 2449.31 9972.04 2448.58 9984.27
9996.46 2444.7 9997.22 2444.51 9997.94 2444.5110007.81

10042.11 2448.4210069.21 2448.410072.68 2448.3410082.58
10111. 86 2448.610113.64 2448.610121.25 2448.5710135.74
10176.34 2448.810179.73 2448.7410223.66 2447.9910233.55
10244.09 2447.8210247.99 2447.5110264. 03 2450.8610272.63
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10289.87 2453.8610290.71 2453.9710291.19 2454

Manning' 5 n Values num=
Sta n Val Sta n Val

5
Sta n Val Sta n Val Sta n Val

9189.05 .055 9278.04 .045 9321. 76 .055 9993.12 .04510007.81 .055

Expan.
.3

Coeff Contr.
.1

Right
378.08
2449.75

2448.4

Lengths: Left Channel
378.08 378.08

Elevation""
Elevation=

Bank Sta: Left Right
9972.0410014.16

Left Levee Station= 9906.59
Right Levee Station=l0014.16

CROSS SECTION

RIVER: RV W10 T2
REACH: R2 RS: 0.072

hr) This cross section is identical to RM 7.784
INPUT
Description: Q:::3150 (CPIIC7, 24

on RV W10.
Station Elevation Data num=

Sta Elev Sta Elev
85
Sta Elev Sta Elev Sta Elev

9459.55 2446.02 9462.94 2445.57 9483.52 2443.23 9485.03 2443 9490.38 2442.2
9514.89 2438.46 9524.65 2437.76 9542.01 2437.69 9550.64 2437.52 9565.2 2438.33
9566.28 2438.41 9602.76 2438.71 9610.16 2438.77 9625.29 2438.47 9643.92 2438.66
9658.27 2440.08 9661. 57 2440.21 9665.95 2440.35 9674.41 2440.37 9708.94 2440.27
9729.63 2439.86 9735 2439.84 9739.49 2439.16 9746.81 2438.03 9748.69 2437.74
9755.82 2437.86 9760.7 2437.89 9784.27 2438.74 9791.87 2439.03 9803.31 2438.79
9804.34 2438.69 9812.36 2440.04 9812.65 2440.07 9819.43 2440.16 9839.4 2440.32
9858.76 2439.85 9859.02 2439.81 9870.32 2438.7 9870.63 2438.73 9879.86 2440.34

9899.54 2440.44 9916.2 2440.68 9938.86 2440.32 9943.58 2440.21 9944.13 2440.08
9949.21 2439.6 9954.81 2439.04 9956.74 2439.31 9961.3 2440.05 9966.65 2439.96
9983.69 2440.06 9986.83 2439.6 99942438.301 9996.49 2437.85 9997.91 2438.32
9999.09 2438.27 10000 2437.9410000.672438.30510001.12 2438.5510007.87 2440.23

10025.48 2440.2610032.73 2440.4210035.42 2440.3310042.84 2440.3410051.99 2440.42
10088.92 2440.6910126.98 2440.9310127.11 2440.9310127.19 2440.9310175.93 2440.31
10184.19 2440.18 10192.6 2440.7210201.26 2441.1410207.65 2441. 2410226.82 2441.39
10237.54 2441.1810283.21 2440.4410284.74 2440.4110303.31 2440.110305.91 2440.03

10335.9 2441.8610340.04 2441.9810345.92 2442.4910356.08 2443.9910370.93 2446.1

Manning's n Values num= 5
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val

9459.55 .055 9746.81 .045 9760.7 .055 9994 .04510000.67 .055

Bank Sta: Left Right
9983.6910007.87

Coeff Contr.
.1

Expan.
.3

CROSS SECTION

RIVER: RV W10 T2 Sl
REACH: R1 RS: 0.138

This cross section is identical to RM
INPUT
Description: Q=220 cfs (DIC5E2, 24

0.747 on RV W10 T2.
Station Elevation Data num=

Sta Elev Sta Elev

Hr)

80
Sta Elev Sta Elev Sta Elev

9663.29 2511.89 9682.11 2512.03 9689.45 2512.05 9700.66 2511. 94 9761. 43 2510.13
9767.92 2510.03 9775.23 2509.67 9779.31 2509.5 9788.36 2509.6 9797.94 2509.64
9811.39 2509.64 9832.39 2510.01 9832.49 2510.01 9832.57 2510.01 9833.68 2510.03
9859.82 2510.47 9867.24 2510.64 9879.54 2510.71 9896.52 2510.86 9916.62 2510.97
9928.56 2510.95 9979.6 2510.1 9989.11 2510.0J 9997.62 2509.66 10000 2509.53

10003.74 2509.3310016.11 2509.710031.77 2510.0310037.95 2510.0810045.24 2510.08
10051. 98 2510.0310053.13 2510.0110053.73 2510 10054.3 2510.01 10068.8 2509.91
10075.42 2509.9110078.95 2509.8710089.65 2509.7510097.09 2509.7910116.15 2510.03
10116.83 2510.0410118.54 2510.0410139.05 2510.1610145.78 2510.1510153.98 2510.08
10154.46 2510.07 10158.1 2510.1110176.08 2510.4110185.37 2510.4610202.73 2510.34
10220.49 2510.1310232.59 2510.0210237.37 2510.0210256.29 2510.0210257.38 2510.02
10267.83 2510.0410274.12 2509.8710281.07 2510.0310281. 76 2510.0310283.89 2510.02
10297.93 2509.97 10299.5 2510.02 10299.8 2510.0210300.22 2510.0310301.27 2510.05
10305.85 2510.1110344.48 2510.5810373.75 2510.0410374.48 2510.0210389.44 2509.39
10390.78 2509.3710396.04 2509.4810421.68 2510.0210424.96 2510.0910439.17 2510.38
10475.18 2511.0310489.26 2511.3210524.71 251210525.24 2512.0110563.33 2512.5

Manning's n Values num= 5
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val

9663.29 .055 9997.62 .04510016.11 .05510220.49 .04510305.85 .055

Expan.
.3

Caeff Contr.
.1

Right
177.55
2510.97
2511. 08

Lengths: Left Channel
177.55 177.55

Elevation=
Elevation=

Bank Sta: Left Right
9989.1110031.77

Left Levee Station= 9916.62
Right Levee Station=10045.24

CROSS SECTION

RIVER: RV W10 T2 Sl
REACH: R1 RS: 0.104

is identical to 0.711 on RV WID T2 and RM 0.438
INPUT
Description: This cross section

on RV W10 T3.
Station Elevation Data num=

Sta Elev Sta Elev
85
Sta Elev Sta Elev Sta Elev

Dibble Engineering
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*******'***'***** .... ********************'* .. *****'***********************************
9383.28 2510.02 9427.25 2507.14 9457.59 2505.53 9522.31 2504.97 9528.04 2504.94
9528.072504.939 9529.84 2504.86 9534.44 2504.67 9537.76 2504.63 9538.3 2504.64
9538.35 2504. 64 9557.54 2504.94 9557.57 2504.94 9559.53 2504.95 9562.41 2504.94
9564.61 2504.94 9573.33 2504.94 9579.3 2504.73 9581. 99 2504.48 9593.13 2504.83
9596.68 2504.94 9620.47 2505.52 9631.28 2505.74 9639.71 2505.73 9653.52 2505.56

9680.952505.27 9703.81 2505.04 9708.54 2505.05 9711.17 2505.04 9711.42 2505.04
9712.912505.06 9719.86 2505.2 9742.92 2505.67 9787.2 2506.53 9806.11 2506.45

9810.4 2506.37 9852.1 2505.17 9860.76 2504.91 9863.562504.91 9865.39 2504.91
9883.51 2505.31 9945.45 2506 9979.18 2505.6 9992.042505.464 10000 2505.38

10001.09 2505.35 10008.52505.469 10033.6 2505.8710072.19 2506.0410090.05 2505.95
10093.91 2505.9210135.14 2505.8310137.02 2505.8210137.36 2505.8110137.44 2505.81
10138.08 2505.8210138.92 2505.8210139.35 2505.8210233.81 2505.7810250.89 2505.71
10275.34 2505.8310307.06 2505.6610316.85 2505.610323.63 2505.5710392.23 2505.32
10398.26 2505.2210401.83 2505.2210406.59 2505.1610413.59 2505.1 10417.7 2505.13
10419.22 2505.13 10421.6 2505.1410423.43 2505.16 10424.4 2505.1710448.37 2505.26
10470.88 2505.4710488.97 2505.5610493.35 2505.610496.04 2505.63 10542.8 2505.34
10574.92505.9410589.44 2506.4310604.71 2506.9510608.28 2507.0610611.11 2506.96

Manning's n Values num= 7
Sta n Val Sta n Val Sta n Val Sta n Val St. n Val

******'*************** •••• *********'**********************************************
9383.28

10401.83
.055 9528.07
.04510448.37

.045 9557.57

.055
.055 9992.04 .045 10008.5 .055

Expan.
.3

Coef! Contr.
.1

Right
191.75
2506.53
2506.04

Lengths: Left Channel
191. 75 191. 75

Elevation=
Elevation""

Right
10033.6
Station= 9787.2
Station-1 0072 .19

Bank Sta: Left
9945.45

Left Levee
Right Levee

CROSS SECTION

RIVER: RV W10 T2 Sl
REACH: R1 RS: 0.068

is identical to 0.684 on RV WI0 T2 and RM 0.411
INPUT
Description: This crOSS section

on RV W10 T3.
Station Elevation Data num=

Sta Elev Sta Elev
62
Sta Elev St. Elev St. Elev

*********************************************'***********************************
9596.69 2510 9616.55 2507.72 9640.762504.94 9666.11 2503.49 9685.67 2502.37
9729.33 2501. 85 9744.77 2501. 67 9750.87 2501. 57 9750.9 2501. 57 9756.89 2501.48
9757.89 2501. 51 9760.64 2501. 57 9766.72501.676 9801. 39 2502.28 9823.38 2501.81
9827.57 2501.69 9832.75 2501. 78 9842.93 2501. 96 9871. 31 2502.48 9902.98 2503.04
9905.15 2503.04 9929.27 2502.2 9974.492500.43 9981.36 2500.31 9983.69 2500.22
9984.96 2500.19 9990.012500.069 9992.88 2500 9994.56 2499.97 9998.59 2500
9999.21 2500 10000 2500.0210002.25 2500.0710005.97 2500.2410069.33 2501. 52

10080.96 2501.7710086.32 2501.8910093.82 2502.0710095.46 2502.1210096.15 2502.14 •10101.88 2502.3110236.17 2502.510254.61 2502.5410267.41 2502.3910269.83 2502.36
10314.51 2501.9410351.88 2501.6610410.88 2501.5510422.65 2501.6210452.74 2501.75
10469.38 2501. 7710536. 73 2501. 79 10557 2501.9 10566.2 2502.0110573.85 2502.06
10590.89 2502.1710604.99 2502.4110639.54 250310647.16 2503.1210652.15 2503.18
10700.11 2504.0210705.32 2504.02

Manning I s n Values num= 7
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val

********************************************************************************
9596.69

10351. 88
.055 9744.77
.04510536.73

.045 9766.7

.055
.055 9990.01 .04510002.25 .055

Expan.
.3

Coeff Contr.
.1

Right
224.61
2503.04
2502.54

Lengths: Left Channel
224.61 224.61

Elevation=
Elevation=

Bank Sta: Left Right
9929.2710101. 88

Left Levee Station= 9902.98
Right Levee Station=10254. 61

CROSS SECTION

RIVER: RV W10 T2 Sl
REACH: R1 RS: 0.026

ElevStaElevStaElev

(CPIIEF, 24 Hr) This cross section is identical to 0.663
T2 and RM 0.357 on RV W10 T3.

num= 114
Elev Sta

INPUT
Description: Q=830 cfs

on RV W10
Station Elevation Data

Sta Elev Sta
**********'*******'*'**'*'*'***'**'*'*'***'**'*'*'*'******'****'*'*******'**********************'*'**

9737.3
9841.72
9887.24
9914.34
9922.36
9987.43

10017.55
10089.32
10092.82
10217.72
10272.12
10321. 74
10374.89
10386.75
10399.68
10459.78

10538.8
10558.04
10616.48
10701. 79
10751.11

2500 9778.75
2495.89 9842.03
2495.23 9891.32
2494.92 9916.57
2494.92 9925.3
2495.36 9997.34
2495.6110041.11
2497.9410090.52
2498.01 10093.4
2499.8210238.27
2499.8110283.16

2499.810326.71
2499.2110376.91
2499.0110387.61
2499.2210423.92
2499.6810467.54
2499.6210541.09
2499.6210584.08
2499.9910625.75
2500.7110708.21
2500.2210758.88

2497.43 9792.492496.43 9797.232496.17 9832.7 2495.93
2495.88 9859.962495.37 9862.74 2495.21 9866.252495.16
2495.26 9891.762495.26 9893.36 2495.25 9907.592495.026
2494.83 9919.43 2494.88 9919.47 2494.88 9921.29 2494.92

2495 9925.342495.001 9963.13 2495.99 9971.59 2495.81
2495.12 9997.86 2495.11 10000 2495.0610001.66 2494.99
2496.53 10077.2 2497.610084.62 2497.7810087.74 2497.88
2497.9710090.64 2497.9810091.292497.9910091.67 2498
2498.0210179.44 2499.510191.272499.7110198.972499.75
2499.8910245.39 2499.9210255.27 2499.9110263.97 2499.87
2499.7210292.522499.7110293.332499.7210310.15 2499.81
2499.8210334.94 2499.7710354.572499.49810370.95 2499.27
2499.1710381.18 2499.110384.19 2499.0410385.18 2499.01
2499.0310390.23 2499.0910391.42 2499.1110394.21 2499.15
2499.6110433.54 2499.710443.11 2499.7210444.68 2499.72

2499.610480.24 2499.5510482.01 2499.5410512.01 2499.48
2499.6610545.81 2499.7110546.07 2499.610552.68 2499.67
2499.5510588.79 2499.510599.38 2499.510611.832499.88
2500.04 10664.5 2500.3310685.07 2500.6510696.49 2500.65
2500.7210713.71 2500.7110720.82 2500.6410742.75 2500.28
2499.9910762.862499.61 107652499.4510768.41 2499.5

•
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10789.94 2499.610791.382499.6210793.82 2499.6210805.45 2499.9710806.47 2499.99
10836.58 2502.1110841.53 2502.4510846.42 2502.3710847.42 2502.36

Manning's n Values
Sta n Val

num=
Sta n Val

7
Sta n Val Sta n Val Sta n Val

9737.3
10354.57

.055 9907.59

.04510545.81
.045 9925.34
.055

.055 9971. 59 .04510017.55 .055

Bank Sta: Left Right
9963.1310041.11

CROSS SECTION

RIVER: RV W10 T3
REACH: R1

Coef! Contr.
.1

RS: 0.615

Expan.
.3

INPUT
Description: Q~660 cfs (CP11E2, 24 hr)
Station Elevation Data num- 70

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

9876.98 2528.89 9912.53
9947.02 2524.56 9954.96

10004.65 2523.2910006.31
10024.842523.40410035.64
10089.23 2525.0910095.62
10115.17 2524.9910127.66
10175.81 2524.4310176.53
10220.25 2525.4810230.24
10251.11 2525.54 10271.5
10285.59 2524.7110294.13
10334.77 2525.9810336.92
10342.48 2526.0310351. 75
10379.04 2524.9710379.28
10406.81 2525.6910412.24

2526.51 9917 .38
2524.34 9965.6
2523.2310011. 04
2523.810050.23

2525.0910097.54
2524.9310131.59
2524.4410177.36
2525.6110234.86
2525.1310276.77
2524.4210296.71
2526.0210338.45
2525.7610367.59
2524.9810393.42
2525.7910417 .58

2526.18 9919.332526.04 9934.572524.99
2524.15 9999.98 2523.39 10000 2523.39
2523.2410013.192523.2410022.292523.31

2524.410074.07 2524.99 10080.7 2525.04
2525.0910110.47 2525.0110111.64 2525.01
2524.8910165.17 2524.5410173.43 2524.44
2524.4110194.06 2524.9910201.53 2525.14
2525.6410237.942525.6510241.272525.65

252510277.292524.9910278.71 2524.94

2524.5810302.66 2524.9910327.01 2525.74
2526.0510338.75 2526.05 10339.8 2526.06
2525.2810378.42 2524.9810378.67 2524.98
2525.4310396.34 2525.510401. 42 2525.52
2525.9110462.232527.7910466.732527.93

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

************************************************

9876.98 .055 10000 .04510024.84 .055

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9954.9610050.23 500 501.11 500 .1 .3

CROSS SECTION

RIVER: RV W10 T3
REACH: R1 RS: 0.520

INPUT
Description:
Station Elevation Data num= 46

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

9918.48 2516.61 9920.53 2516.73 9933.79 2515.57 9941.06
9951.952514.597 9983.942513.774 9991.89 2513.57 9994.48
9999.16 2513.6 10000 2513.6510002.22 2513.7610012.51
10035.92514.7710036.98 2514.7910045.27 2514.9610084.62

10117.11 2515.4310178.24 2515.3110182.92 2515.3210183.25
10199.98 2515.0310242.96 2514.22 10247.1 2514.1110283.12
10293.76 2513.14 10325.62513.8510328.452513.9110355.46
10363.27 2514.4810389.93 2514.0510429.59 2514.6810431. 49
10486.18 2516.2910494.23 2516.5210494.31 2516.5210498.05
10547.46 2516.88

2514.96 9951. 84
2513.59 9997.7

2514.110030.01
2515.3110111.52
2515.3210183.66
2513.1410287.93
2514.4610359.31
2514.7110433.71
2516.5510545.38

2514.6
2513.55
2514.59
2515.33
2515.31
2513.01
2514.54
2514.78
2516.94

Manning's n Values
Sta n Val

num=
Sta n Val

3
Sta n Val

9918.48 .055 9983.94 .04510002.22 .055

Bank Sta: Left Right
9951.8410030.01

CROSS SECTION

RIVER: RV W10 T3
REACH: R1

Lengths: Left Channel Right
425 430.7 430

RS: 0.438

Coeff Contr.
.1

Expan.
.3

is identical to RM 0.711 on RV WI0 T2 and RM
S1.

INPUT
Description: This cross section

0.104 on RV W10 T2
Station Elevation Data num=

Sta Elev Sta Elev
85
Sta Elev Sta Elev Sta Elev

9844.93 2510.02 9888.92507.14 9919.24 2505.53 9983.962504.97 9989.69 2504.94
9989.722504.939 9991.492504.869996.092504.67 9999.41 2504.63 9999.95 2504.64

10000 2504.6410019.19 2504.9410019.22 2504.9410021.18 2504.9510024.06 2504.94
10026.26 2504.9410034.98 2504.9410040.95 2504.7310043.64 2504.4810054.78 2504.83
10058.33 2504.9410082.12 2505.5210092.93 2505.7410101.36 2505.7310115.17 2505.56
10142.6 2505.2710165.46 2505.0410170.19 2505.0510172.82 2505.0410173.07 2505.04

10174.56 2505.0610181.51 2505.210204.57 2505.6710248.85 2506.5310267.76 2506.45
10272.05 2506.3710313.75 2505.1710322.41 2504.9110325.21 2504.9110327.04 2504.91
10345.162505.31 10407.1 250610440.83 2505.610453.692505.46410461.652505.38
10462.74 2505.3510470.152505.46910495.25 2505.8710533.84 2506.04 10551.7 2505.95
10555.56 2505.9210596.79 2505.8310598.67 2505.8210599.01 2505.8110599.09 2505.81
10599.73 2505.8210600.57 2505.82 10601 2505.8210695.462505.7810712.54 2505.71
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10736.99 2505.8310768.71 2505.66 10778.5 2505.610785.28 2505.5710853.88 2505.32
10859.91 2505.2210863.48 2505.2210868.24 2505.1610875.24 2505.110879.35 2505.13
10880.87 2505.1310883.25 2505.1410885.08 2505.1610886.05 2505.1710910.02 2505.26
10932.53 2505.4710950.62 2505.56 10955 2505.610957.69 2505.6311004.45 2505.34
11036.55 2505.9411051.09 2506.4311066.36 2506.9511069.93 2507.0611072.76 2506.96 •Manning's n Values 7

Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val

9844.93
10863.48

.055 9989.72

.04510910.02
.04510019.22
.055

.05510453.69 .04510470.15 .055

Expan.
.3

Coef! Contr.
.1

Lengths: Left Channel Right
143.29 144.12 143.29

Elevation= 2506.53

Bank Sta: Left Right
9919.2410082.12

Right Levee Station=10248. 85

CROSS SECTION

RIVER: RV W10 T3
REACH: R1 RS: 0.411

is identical to RM 0.684 on RV WIO T2 and RM
S1.

INPUT
Description: This cross section

0.068 on RV W10 T2
Station Elevation Data num=

Sta Elev Sta Elev
62
Sta Elev Sta Elev Sta Elev

9845.79
9978.43

10006.99
10076.67
10154.25
10234.06
10248.31
10330.06
10350.98
10563.61
10718.48
10839.99
10949.21

2510 9865.652507.72 9889.862504.94 9915.21
2501.85 9993.87 2501.67 9999.97 2501.57 10000
2501.5110009.74 2501.57 10015.82501.67610050.49
2501.6910081.852501.7810092.032501.9610120.41
2503.0410178.37 2502.210223.59 2500.4310230.46
2500.1910239.112500.06910241.98 250010243.66

2500 10249.1 2500.0210251.35 2500.0710255.07
2501.7710335.42 2501.8910342.92 2502.0710344.56
2502.3110485.27 2502.510503.71 2502.5410516.51
2501.9410600.98 2501.6610659.98 2501.5510671.75
2501. 7710785.83 2501. 79 10806.1 2501. 9 10815.3
2502.1710854.09 2502.4110888.64 250310896.26
2504.0210954.42 2504.02

2503.49 9934.77
2501.5710005.99
2502.2810072.48
2502.4810152.08
2500.3110232.79
2499.9710247.69
2500.2410318.43
2502.1210345.25
2502.3910518.93
2501.6210701.84
2502.0110822.95
2503.1210901.25

2502.37
2501. 48
2501.81
2503.04
2500.22

2500
2501. 52
2502.14
2502.36
2501. 75
2502.06
2503.18

•Expan.
.3

.055

Sta n Val

Coeff Contr.
. 1

.04510251.35

Sta n Val

.05510239.11

7
Sta n Val

.045 10015.8

.055

Lengths: Left Channel Right
281.71 283.35 281.71

Elevation= 2503.04

num:::
Sta n Val

.055 9993.87

.04510785.83

Bank Sta: Left Right
9934.7710050.49

Right Levee Station=10152. 08

9845.79
10600.98

CROSS SECTION

Manning's n Values
Sta n Val

RIVER: RV W10 T3
REACH: R1 RS: 0.357

INPUT
Description: 0=830 cis (CPIIEF,

0.663 on RV W10 T2
Station Elevation Data num=

Sta Elev Sta Elev

24 Hr) This cross section is identical to RM
and RM 0.026 on RV W10 T2 Sl.

114
Sta Elev Sta Elev Sta Elev

9817.83
9922.25
9967.77
9994.87

10002.89
10067.96
10098.08
10169.85
10173.35
10298.25
10352.65
10402.27
10455.42
10467.28
10480.21
10540.31
10619.33
10638.57
10697.01
10782.32
10831.64
10870.47
10917.11

2500 9859.28
2495.89 9922.56
2495.23 9971.85
2494.929997.1
2494.9210005.83
2495.3610077.87
2495.6110121.64
2497.9410171.05
2498.0110173.93
2499.82 10318.8
2499.8110363.69

2499.810407.24
2499.2110457.44
2499.0110468.14
2499.2210504.45
2499.6810548.07
2499.6210621.62
2499.6210664.61
2499.9910706.28
2500.7110788.74
2500.2210839.41

2499.610871.91
2502.1110922.06

2497.43 9873.022496.439877.762496.17 9913.23 2495.93
2495.88 9940.492495.37 9943.272495.21 9946.782495.16
2495.26 9972.29 2495.26 9973.89 2495.25 9988.122495.076
2494.83 9999.96 2494.88 10000 2494.8810001.82 2494.92

249510005.872495.00110043.66 2495.9910052.12 2495.81
2495.1210078.392495.1110080.532495.0610082.192494.99
2496.5310157.73 2497.610165.152497.7810168.272497.88
2497.9710171.17 2497.9810171.82 2497.99 10172.2 2498
2498.0210259.97 2499.5 10271.8 2499.71 10279.5 2499.75
2499.8910325.922499.92 10335.82499.91 10344.52499.87
2499.7210373.05 2499.7110373.86 2499.7210390.68 2499.81
2499.8210415.47 2499.77 10435.12499.49810451.48 2499.27
2499.1710461.71 2499.110464.722499.0410465.71 2499.01
2499.0310470.762499.0910471.952499.1110474.74 2499.15
2499.6110514.07 2499.710523.64 2499.7210525.21 2499.72

2499.610560.77 2499.5510562.54 2499.5410592.54 2499.48
2499.6610626.34 2499.71 10626.6 2499.610633.21 2499.67
2499.5510669.32 2499.510679.91 2499.510692.362499.88
2500.0410745.03 2500.33 10765.62500.6510777.02 2500.65
2500.7210794.24 2500.7110801.35 2500.6410823.28 2500.28
2499.9910843.392499.6110845.532499.4510848.94 2499.5
2499.6210874.35 2499.6210885.98 2499.97 10887 2499.99
2502.4510926.95 2502.3710927.95 2502.36

7
Sta n Val

num~

Sta n Val
Manning's n Values

Sta n Val

Bank Sta: Left Right
9922.2510043.66 •

.055

Sta n Val

.04510098.08

Sta n Val

.05510052.12

Expan.
.3

.04510005.87

.055

Coef! Contr.
.1

.055 9988.12

.045 10626.6
9817.83
10435.1

CROSS SECTION
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RIVER: RV WI0 T3
REACH: R2 RS: 0.289

This cross section is identical to RM
INPUT
Description: 0=830 cis (CPI1EF, 24

0.581 on RV WI0 T2.
Station Elevation Data num=

Sta Elev Sta Elev

Hr)

67
Sta Elev Sta Elev Sta Elev

*""****************************************************""""*_ •• "" ••• _""*.""""*"".*."" ••• *
9749.76 2494.58 9753.65 2494.49 9780.37 2492.49 9809.592489.98 9819.22 2489.51
9822.93 2489.38 9839.12 2488.97 9869.28 2488.46 9879.52 2488.94 9884.42 2489.13
9894.52 2488.8 9916.11 2487.98 9950 2488.54 9954.49 2488.63 9961.39 2488.29
9984.372487.374 9995.762486.92 9999.97 2487.15 10000 2487.1510004.922487.419

10044 2489.5610047.31 2489.7210052.072489.9410054.28 2489.9810076.18 2490.34
10076.82 2490.3510076.88 2490.3510081.04 2490.36 10095 2490.2610116.25 2490.17
10126.99 2490.0610138.34 2489.9810150.16 2489.9210155.56 2489.95 10158.6 2489.98
10167.36 2490.1210177.49 2490.410197.07 2490.4810207.63 2490.5610208.97 2490.57

10215 2490.5510226.88 2490.41 10256.8 2489.9810273.18 2489.6910288.27 2489.59
10290.72 2489.64 10297.7 2489.9810318.62 2489.9810327.21 2489.9810345.68 2490.1
10358.23 2490.0910371.34 2490.0210375.87 2489.9910377.72 2489.98 10381.32489.96
10395.14 2489.9810397.58 2489.9810398.21 2489.9910412.952490.1210419.152490.18
10458.85 2490.510459.772490.51 10459.92490.5110459.932490.5110460.092490.51
10460.32 2490.51 10497.2 2491.01

Manning I 5 n Values
Sta n Val

num=
Sta n Val

5
Sta n Val Sta n Val Sta n Val

****************************1t************************* **************************
9749.76 .055 9984.37 .04510004.92 .05510345.68 .04510412.95 .055

Bank Sta: Left Right Lengths: Left Channel Right Caeff Contr. Expan.
9954.49 10044 155 159.61 155 .1 .3

CROSS SECTION

RIVER: RV WI0 T3
REACH: R2 RS: 0.259

INPUT
Description: This cross section is identical to RM 0.552 on RV WI0 T2.
Station Elevation Data num"" 51

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

9749.42 2486.93 9754.23 2486.97 9824.292486.28 9835.51 2486.15 9841.452486.04
9875.02 2485.39 9887.95 2486.29 9888.81 2486.36 9895.94 2485.67 9902.1 2485.09
9903.032485.04 9916.52484.52 9920.242484.239924.392484.72 9929.51 2485.04
9937.09 2485.23 9963.01 2485.57 9970.19 2485.42 9983.11 2485.04 9991.222484.543
9995.34 2484.29 9999.73 2484 10000 2483.9910000.02 2483.9910000.23 2483.97
10000.6 2483.9910004.922484.47610007.09 2484.7210010.08 2485.0410010.53 2485.06

10033 2486.310053.492486.5410073.44 2486.6710081.33 2486.7310141.21 2486.91
10163.28 2487.0710215.57 2487.110226.15 2487.110259.67 2486.6910276.43 2488.13

10288.4 2489.35 10328.1 2488.1710332.09 2488.0410337.07 2488.3110345.74 2488.7
10357.952489.10410367.78 2489.4310376.06 2489.9810389.13 2490.0710400.05 2490.17
10401.12 2490.16

Manning' 5 n Values
Sta n Val

num=
Sta n Val

5
Sta n Val Sta n Val Sta n Val

9749.42 .055 9991. 22 .04510004.92 .055 10288.4 .04510357.95 .055

Bank Sta: Left Right
9963.01 10033

CROSS SECTION

RIVER: RV WI0 T3
REACH: R2

Lengths: Left Channel Right
700 718.6 715

RS: 0.123

Caeff Contr.
.1

Expan.
.3

INPUT
Description: Q-2710 cfs (CPEF, 24 Hr) This cross section is identical to RM

8.134 on RV WI0.
Station Elevation Data num= 93

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

9126.26 2478.07 9145.22 2476.87 9168.28 2474. 92 9175.04 2474.55 9177.8 2474.39
9183.94 2474.16 9210.92 2472 .22 9220.2 2471. 52 9224.03 2471.18 9232.1 2470.61
9260.47 2471.1 9285.46 2470.97 9296.89 2470.88 9304.3 2470.91 9312.63 2470.84
9315.83 2470.8 9321.23 2470.74 9321. 27 2470.74 9341.18 2470.53 9343.86 2470.52
9361. 88 2470.34 9362.64 2470.32 9363.21 2470.31 9364.28 2470.31 9402.92 2470.09
9407.59 2470.1 9409.61 2470.1 9410.21 2470.1 9416.66 2470.16 9473.68 2470.73
9485.71 2470.72 9492.67 2470.65 9530.68 2469.5 9538.39 2469.26 9563.43 2470.28
9574.15 2470.69 9574.92 2470.66 9574.94 2470.66 9595.4 2469.7 9611.79 2470.05
9616.04 2470.12 9617.52 2470.14 9622.44 2470.17 9639.51 2469.91 9640.29 2469.9
9649.25 2469.83 9652.92 2469.49 9655.05 2469.25 9657.86 2468.43 9662.13 2469.07
9666.63 2469.83 9669.48 2469.94 9687.62 2470.68 9708.1 2470.96 9710.41 2471. 03
9721. 64 2471.39 9727.48 2471.59 9731.2 2471.65 9758.42 2471. 59 9761.35 2471.62
9767.99 2471.64 9784.8 2471. 55 9807.39 2471.18 9842.67 2471.55 9862.45 2471.72
9876.97 2471.82 9881. 05 2471. 85 9882.64 2471.86 9884.29 2471.86 9903.66 2471. 85
9907.17 2471. 85 9911. 03 2471.83 9915.77 2471. 78 9921.24 2471. 7 9930.25 2471.61
9963.78 2471.33 9984.152470.993 9997.662470.77 9998.29 2470.77 9998.54 2470.76
9998.95 2470.75 10000 2470.7510040.192470.99710040.62 247110072.69 2471.18

10081.95 2471.5 10092.3 2471.5110103.65 2472.110105.99 2472 .2110106.39 2472.39
10117.73 2474.9110118.57 2475.4310124.29 2478.19

Manning I s n Values nurn= 5
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val

*******************************"'************************************************
9126.26 .055 9362.64 .045 9416.66 .055 9984.15 .04510040.19 .055
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Bank Sta: Left Right Coeff Contr.
9963.7810081.95 .1

Left Levee Station= 9882.64

CROSS SECTION

Expan.
.3

Elevation= 2471.86

•RIVER: RV W10 T4
REACH: R1 RS: 0.373

INPUT
Description: Q~820 cfs (CPIID, 24 hr)
Station Elevation Data num= 45

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

9968.6 2575.82 9979.48 2575.53 9980.43 2575.51 9982.71 2575.23 9992.94 2574.79
9997.36 2574.53 9999.84 2574.3810008.34 2574.57 10024.8 2574.9510029.68 2574.96

10032.41 2574.97 10038 2574.9310058.08 2574.6510078.75 2574.2510092.38 2573.98
10102.23 2573.9210104.13 2573.9 10105.2 2573.9 10109.9 2574.0510139.42 2575.11
10147.04 2575.1110189.56 2575.3910193.13 2575.3810193.55 2575.3710199.01 2575.35
10205.6 2575.3110228.79 2575.1110262.91 2574.0510283.26 2573.3310298.45 2573.34

10333.28 2573.410341.68 2573.3310362.93 2575.110363.07 2575.1110363.14 2575.11
10364.96 2575.1710399.29 2576.2610399.95 2576.2910407.36 2576.5110412.93 2576.64
10413.47 2576.6410432.07 2577 .2210454 .31 2577.8410456.57 2577.9410458.66 2578

Manning's n Values num=
Sta n Val Sta n Val

*** * * * * *** * * * *********** ******* *
9968.6 .045 10024.8 .055

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9980.43 10024.8 336.21 336.21 336.21 .1 .3

Ineffective Flow num= 1
Sta L Sta R Elev Permanent

10192.0810458.66 2577.61 F

CROSS SECTION

RIVER: RV W10 T4
REACH: R1 RS: 0.310

INPUT
Description:
Station Elevation Data num= 38

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

9970.38 2568.22 9977.552568.02 9982.262567.89 9992.62 2565.31 9995.752565.09
9999.19 2565.09 9999.96 2565.09 10000.2 2565.0910000.35 2565.0710000.67 2565.09

10000.99 2565.0910001.82 2565.0910002.24 2565.0910003.39 2565.0910005.84 2565.09
10009.7 2565.22 10012.7 2565.3910015.29 2565.5310023.04 2566.1110032.05 2566.99

10058.27 2566.9310078.21 2566.8910099.55 2566.8410155.19 2566.6710173.08 2566.46
10236.422565.3410248.982565.0910251.56 2565.0710253.27 2565.06 10255 2564.99
10256.74 2565.07 10257.6 2565.0910261. 97 2565.1910269.88 2565.4410288.42 2565.91
10317.97 2568.5610331.65 2569.3910340.03 2569.99

•
Manning's n Values

Sta n Val
num=

Sta n Val

9970.38 .04510032.05 .055

Bank Sta: Left Right
9982.2610032.05

Ineffective Flow num"'"
Sta L Sta R Elev

10270.0910340.03 2569.98

Lengths: Left Channel
464.94 464.94

1
Permanent

F

Right
464. 94

Coeff Contr.
.1

Expan.
.3

CROSS SECTION

RIVER: RV W10 T4
REACH: R1 RS: 0.222

project summary for lateral weir
includes the area covered by cross

INPUT
Description: Q~1840 cfs (CPllDF, 24 Hr) See

methodolgy. This cross section
section RM 9.012 on RV WID.

Station Elevation Data num= 49
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

**.** ••• ********* ••••••• ** •••••••• **.**** •• *.*******************.* •• *.* ••• **.* ••

9726.59 2560 9733.19 2559.68 9775.83 2557.31 9793.61 2557.44 9795.03 2557.42
9795.75 2557.4 9820.63 2556.5 9820.89 2556.51 9820.92 2556.51 9821. 31 2556.51
9822.88 2556.55 9870.76 2557.59 9877.09 2557.73 9900.35 2556.22 9917.97 2555.06
9930.54 2553.82 9931.35 2553.75 9931. 37 2553.75 9931. 56 2553.74 9935.05 2554.29
9939.79 2555.06 9944.652555.85 9957.53 2557.06 9964.97 2557.24 9969.01 2557.34
9969.34 2557.35 9977.57 2557.22 9981.952557.16 9986.14 2556.49 9987.1 2556.27
9989.06 2556.08 9993.51 2555.86 9995.88 2555.9 9999.76 2555.7310003.42 2555.69

10009.08 2556.1110009.81 2556.1210046.53 2557.8210094.14 2557.5810100.12 2557.48
10100.17 2557.4810104.48 2557.610133.66 2558.4810160.92 2557.7310163.22 2557.71
10187.65 2558.1 10237.1 2559.77 10238.1 2559.8110248.33 2560.03

Manning's n Values num= 5
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val

Bank Sta: Left Right
9981.9510046.53

Ineffective Flow nUID""
Sta L Sta R Elev

.055 9969.34 •Expan.
.3

.055.04510009.08

Coeff Contr.
.1

Right
407.14

Channel
407.14

Lengths: Left
407.14

1
Permanent

.045 9939.79.055 9917.979726.59
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9726.59 9969.01 2562.34 F

CROSS SECTION

RIVER: RV WI0 T4
REACH: Rl RS: 0.145

includes the area covered by cross section RM
INPUT
Description: This cross section

8.937 on RV WlO.
Station Elevation Data num=

Sta Elev Sta Elev
70
Sta Elev Sta Elev Sta Elev

9802.93 2559.23 9808.44 2558.89 9832.81 2556.27 9841.06 2555.5 9842.08 2555.34
9844.15 2555.18 9860.31 2552.58 9876.03 2550.13 9891. 34 2549.39 9920.41 2548

9934.2 2547.34 9934.41 2547.36 9939.88 2547.89 9957.39 2549.54 9968.27 2549.76
9968.62 2549.77 9969.39 2549.79 9969.73 2549.78 9970.12 2549.77 9981.33 2549.54
9996.24 2548.54 9996.352548.532 9999.4 2548.3210021.62 2548.6410052.69 2549.06

10077.79 2548.84 10115.1 2548.5910124.71 2548.910129.64 2548.9810131.96 2549.04
10151. 37 2549.3510164.27 2549.6410171.13 2549.4310184.31 2548.9510189.15 2548.79
10189.62 2548.7910192.81 2548.810213.32 2549.1110255.27 2549.7510259.46 2549.81
10261.54 2549.8510262.29 2549.8610264.23 2549.8710265.34 2549.8810278.85 2549.97

10280.8 2549.9810283.19 2549.9710291.67 255010292.52 255010304.72 2550.01
10305.68 2550.02 10315.9 2550.0210329.46 2550.0310331.88 2550.0210334.87 2549.94
10335.37 2549.9410335.462549.9310335.82 2549.9310346.06 2549.8210355.07 2549.66
10364.63 2549.5110393.01 2548.8410394.18 2548.8910394.78 2548.9110422.43 2550.13

10424.5 2550.2310484.862554.7610488.58 2555.0610499.74 2555.8210501.17 2555.97

Manning's n Values num= 5
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val

9802.93 .055 9920.41 .045 9939.88 .055 9969.39 .04510021.62 .055

Bank Sta: Left Right
9969.3910164.27

Ineffective Flow nurn=
Sta L Sta R Elev

9802.93 9969.39 2554.79
10281.7510501.17 2554.98

CROSS SECTION

RIVER: RV W10 T4
REACH: R1

Lengths: Left
582.53

2
Permanent

F
F

RS: 0.034

Channel
582.53

Right
582.53

Coeft Contr.
.1

Expan.
.3

inclUdes the area covered by cross section RM
INPUT
Description: This cross section

8.826 on RV W10.
Station Elevation Data num=

Sta Elev Sta Elev
50
Sta Elev Sta Elev Sta Elev

9823.26
9878.77
9909.43
9926.18
9971.56

10010.14
10157.62
10275.44

10385.4
10448.96

2544 9845.57 2542.15 9856.22
2542.14 9885.19 2541.95 9898.04
2541.29 9911.09 2541.2 9911.77
2539.92 9944.03 2538.18 9961.5
2537.93 9971. 93 2537.93 9973.32
2537.810045.122537.7810046.79

2536.7410215.062537.6410227.47
2537.6410299.09 2538.11 10342.1
2537.8110398.62 2538.32 10404
2538.9810458.662539.0810462.77

2542.89 9859.33 2542.69 9865.22542.94
2541.81 9905.26 2541.47 9907.7 2541.38
2541.16 9922.6 2540.36 9924.64 2540.21
2537.69 9961. 52 2537.68 9961. 54 2537.68
2537.97 9975.09 2537.93 9985.1 2537.69
2537.7910146.632536.6610149.562536.63
2537.410245.272536.96 10272.5 2537.58

2538.24 10358.12538.2910360.72 2538.24
2538.3610437.91 2538.9210438.87 2538.92
2539.15 10483.5 2539.710495.752540.01

Manning's n Values num=
Sta n Val Sta n Val

3
Sta n Val

9823.26 .055 9973.32 .04510010.14 .055

Bank Sta: Left Right Coeff Contr.
9973.3210215.06 .1

Ineffective Flow num=
Sta L Sta R Elev Permanent

9823.26 9973.32 2541.97 F

SUMMARY OF MANNING' S N VALUES

River:RV WIQ

Expan.
.3

Reach River Sta. n1 n2 n3 n4 n5

*R1 9.689 .055* .045* .055*
*R1 9.564 .055* .045* .055*
*R1 9.429 .055* .045* .055*
*R1 9.252 .055* .045* .055*
*R1 9.176 .055* .045* .055*
*R1 9.175 ' *Lat Struct*
*R1 9.104 .055* .045* .055*
*R1 9.103 *Lat Struct*
*R1 9.012 .055* .045* .055*
*R1 9.011 *Lat Struct*
*R1 8.937 .055* .045* .055*
*R1 8.936 *Lat Struct'*
*Rl 8.826 .055* .045*
*R2 8.740 .055* .045* .055*
*R2 8.586 .055* .045* .055*
*R2 8.467 .055* .045* .055*
*R2 8.354 .055* .045* .055*
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'R2
'R3
'R3
'R3
'R4
'R4
'R4
'R4
'R4
'R4
'R4
'R4
'R4
'R4
'R4
'R4
'R4
'R4
'R4
'R4
'R4
'R4
'R4

8.134
7.984
7.886
7.784
7.678
7.611
7.596
7.541
7.491
7.450
7.382
7.331
7.283
7.240
7.215
7.193
7.174
7.155
7.076
6.982
6.977
6.849
6.697

.055'

.055

.055'

.055'

. 055'

.055-

· OS'
•OS'
· OS'
·as
• OS'
·as-
· 05·
· 05·
• OS'
· 05*
· OS'
· 05-
· OS'
.05-

.055'

.055'

.055*

.045·

.045'

.045'

.045·

.045'

.045'

.035'

.035'

.035'

.035'

.035'

.035'

.035'

.035'

.035'

.035'

.035'

.035'

.035'

.035'

.045

.045

.045'

.055'

.055'

.055'

.055·

.055'

.055'
.05'
.05'
· 05*
• OS'
• OS'
• OS'
· 05-
· 05·
· OS·
· 05-
·as-
· OS'
· 05
• OS'

.055'"

. 055'

. 055'

. 045'

.045

. 045*

.055'

. 055'

. 055' •
........ '* "' ** "' .. '* "' .. '" "' .. '" 11"""""""""""""""""""""""""""""""""""""

River:RV WID T2
........ '" * "' '* "' .. * '* .. "' .. '* '* "' "' .. * '* ** ..

Reach River Sta. n1 n2 n3 n4 nS n6 n7
'* .................................. * ..................... * ...................... * .. '" * '" "' .................................................. '* .................. "' .... "' ........................................
'R1 0.845 . 055' .045' .055'
'R1 0.844 .055' .045' .055'
'R2 0.747 .055' .045- .055' .045- .055'
'R2 0.711 .055' .045' .055' .045' .055' .045- .055'
'R2 0.684 .055' .045- .055' .045' .055' .045' .055'
'R2 0.663 .055' .045' .055' .045- .055' .045' .055'
'R2 0.581 .055' .045' .055' .045- .055'
'R2 0.552 .055- .045' .055' .045' .055'
'R2 0.465 .055' .045* .055'
'R2 0.312 .055' .045' .055'
'R2 0.193 .055- .045* .055'
'R2 0.143 .055' .045' .055' .045- .055'
'R2 0.072 .055' .045' .055' .045" .055'
********************************'*******.*******************************'*'*'**'*'**'*'*'*'*'*'*'*'**'*'**'*'*****'*'*'*'*'***'**

************************'*********'************************************************************************

****'*'*******************'****************'*******************************'**********************************
River:RV WlD T2 51

'R1
'R1
'R1
'R1

Reach River Sta.

0.138
0.104
0.068
0.026

n1

.055'

.055'

.055'

.055*

n2

.045'

. 045'

.045*

.045*

n3

.055'

.055*

.055'

.055'

n4

.045'

.045*

.045*

.045*

nS

.055'

.055'

.055'

.055'

n6

.045*

.045*

.045*

n7

.055*

.055'

.055' •River:RV WI0 T3

Reach River Sta. n1 n2 n3 n4 nS n6 n7
********************'*'************************************************************************************
'R1 0.615 .055' .045* .055'
'R1 0.520 .055' .045' .055'
'R1 0.438 .055' .045' .055' .045' .055' .045' .055'
'R1 0.411 .055' .045' .055' .045* .055' .045' .055*
'R1 0.357 .055' .045' .055' .045' .055' .045' .055'
'R2 0.289 .055' .045* .055' .045' .055'
'R2 0.259 .055* .045* .055' .045' .055'
'R2 0.123 .055' .045' .055' .045* .055'
*******************************************************************************"'*************************

River:RV WI0 T4
********************************************************************************'*****

Reach River Sta. n1 n2 n3 n4 nS

'R1 0.373 .045* .055'
'R1 0.310 .045* .055'
'R1 0.222 .055' .045* .055' .045' .055'
'R1 0.145 .055' .045' .055' .045' .055'
'R1 0.034 .055' .045' .055'
*************************************************************************************

********************************************************************************

SUMMARY OF REACH LENGTHS

River: RV W10

Reach River Sta. Left * Channel * Right

'R1
'R1
'R1
'R1
'R1
'R1
'R1
'R1
'R1
'R1
'R1
'R1
'R1

9.689
9.564
9.429
9.252
9.176
9.175
9.104
9.103
9.012
9.011
8.937
8.936
8.826

600'
710*
875*

401.17'
335.01'

*Lat Struct*
480*

*Lat Struct*
401'

*Lat Struct*
577'

*Lat Struct*

659.59'
714.34*
932.45'
401.17'
381. 01*

489.21'

393.84'

586.12'

575*
710*
925'

401.17'
334.74'

479.61*

401. 48'

577.05' •
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*R2 8.740 805- 815.33* 810*
*R2 8.586 850* 624.46* 650*
*R2 8.467 595* 598.93* 525*
*R2 8.354 1100* 1163.68* 1175·
*R2 8.134
*R3 7.984 511. 25* 514.1 * 486.9*
*R3 7.886 538.75* 541. 76* 513.1*
*R3 7.784
*R4 7.678 275* 353.47* 325-
*M 7.611 80.12* 80.12* 80.1Z'"
*R4 7.596 291.07* 291.07* 291. 07*
*R4 7.541 263.7* 263.7* 263.7*
*R4 7.491 213.61* 213.61* 213.61*
*R4 7.450 358.03* 358.03* 358.03*
*R4 7.382 273.58* 273.58* 273.58*
*R4 7.331 249.15* 249.15* 249.15*
*R4 7.283 227.87* 227.87* 227.87*
*R4 7.240 133.47* 133.47* 133.47*
*R4 7.215 115.02* 115.02* 115.02*
*R4 7.193 99.29* 99.29* 99.29*
*R4 7.174 100.19* 100.19* 100.19*
*R4 7.155 417.24* 417.24* 417 .24*
*M 7.076 500.45* 500.45* 500.45*
*R4 6.982 24.5· 24.5* 24.5*
*R4 6.977 677.8* 677.8* 677.8*
*R4 6.849 797.49* 797.49* 797.49*
*R4 6.697 1131. 65* 1131. 65* 1131. 65*
****************************************.*******"'****************

River: RV WI0 T2
*********************************************"'*******************

Reach River Sta. Left * Channel * Right
*****************************************************************
*Rl 0.845 1* 1* 1*
*Rl 0.844
*R2 0.747 192.72* 192.72* 192.72*
*R2 0.711 139.14* 139.14* 139.14*
*R2 0.684 114.61* 114.61- 114.61*
*R2 0.663 430.49* 430.49* 430.49*
*R2 0.581 155.6* 155.6* 155.6*
*R2 0.552 458.08* 458.08* 458.08*
*R2 0.465 804.9* 804.9* 804.9*
*R2 0.312 630.75* 630.75* 630.75*
*R2 0.193 262.12* 262.12* 262.12-
*R2 0.143 378.08* 378.08* 378.08*
*R2 0.072

River: RV WIO T2 51

Reach River Sta. Left .. Channel" Right

*Rl
*Rl
*Rl
*Rl

River: RV WIO T3

0.138
0.104
0.068
0.026

177.55*
191. 75*
224.61*

177.55*
191. 75*
224.61*

177.55*
191.75*
224.61*

Reach River Sta. Left .. Channel" Right

*Rl 0.615 500* 501.11* 500*
*Rl 0.520 425- 430.7* 430*
*Rl 0.438 143.29* 144.12* 143.29*
*Rl 0.411 281. 71 * 283.35* 281. 71*
*Rl 0.357
*R2 0.289 155* 159.61* 155*
*R2 0.259 700* 718.6* 715*
*R2 0.123

River: RV WIO T4

Reach River Sta. Left .. Channel" Right

*Rl 0.373 336.21* 336.21* 336.21*
*Rl 0.310 464.94* 464. 94* 464.94*
*Rl 0.222 407.14* 407.14* 407.14*
*Rl 0.145 582.53* 582.53* 582.53*
*Rl 0.034

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS
River: RV WID

Reach River Sta. .. Contr. .. Expan.
******************************************.********"'.* ..
*Rl 9.689 .1* • 3*
*Rl 9.564 .1 * .3*
*Rl 9.429 .1 * .3*
*Rl 9.252 .1 * .3*
*Rl 9.176 .1 * .3*
*Rl 9.175 *Lat Struct*
*Rl 9.104 .1 * .3*
*Rl 9.103 *Lat Struct'*
*Rl 9.012 .1 * .3*
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*Rl 9.011 *Lat Struct*
*Rl 8.937 .1* .3*
*Rl 8.936 *Lat Struct*
*Rl 8.826 .1* .3*
*R2 8.740 .1* . 3* •*R2 8.586 .1* .3*
*R2 8.467 .1* .3*
*R2 8.354 .1* .3*
*R2 8.134 .1* .3*
*R3 7.984 .1* .3*
*R3 7.886 .1' .3*
*R3 7.784 .1' .3*
*R4 7.678 .1* .3*
*R4 7.611 .1' .3*
*R4 7.596 .1* .3*
*R4 7.541 .1* .3*
*R4 7.491 .1' .3*
*R4 7.450 .1* .3*
*R4 7.382 .1* .3*
*R4 7.331 .1* .3*
*R4 7.283 .1* .3*
*R4 7.240 .1* .3*
*R4 7.215 .1* .3*
*R4 7.193 .1' .3*
*R4 7.174 .1* .3*
*R4 7.155 .1* .3*
*R4 7.076 .1' .3*
*R4 6.982 .1* .3*
*R4 6.977 .1* .3*
*R4 6.849 .1' .3*
*R4 6.697 .1* .3*
********."'.******************************************* 11

River: RV W10 T2

**********"'.*************'*"'*************************** ..
Reach River Sta. * Contr. '* Expan.

***********************************.******************'"
*R1 0.845 .1' .3*
*R1 0.844 .1* .3*
*R2 0.747 .1* .3*
*R2 0.711 .1' .3*
*R2 0.684 .1* .3*
*R2 0.663 .1' .3*
*R2 0.581 .1* .3*
*R2 0.552 .1* .3*
*R2 0.465 .1* .3*
*R2 0.312 .1* .3*
*R2 0.193 .1* .3*
*R2 0.143 .1* .3*
*R2 0.072 .1* .3'
****************************************************** ..
River: RV WIO T2 S1 •Reach River Sta. .. Contr. .. Expan .

*Rl 0.138 . 1* .3'
*R1 0.104 .1' .3*
*R1 0.068 .1* .3*
*R1 0.026 .1* .3*

River: RV WID T3

Reach River Sta. * Contr. .. Expan.

*R1 0.615 .1' .3*
*R1 0.520 .1' .3*
*R1 0.438 .1' .3*
*R1 0.411 .1* .3*
*R1 0.357 .1' .3*
*R2 0.289 .1' .3*
*R2 0.259 .1' .3*
*R2 0.123 .1* .3'

River: RV WI0 T4

Reach River Sta. .. Contr. '" Expan.
****************************************************** ..
*R1 0.373 .1* . 3*
*R1 0.310 .1* .3*
*R1 0.222 .1* .3*
*R1 0.145 .1* .3*
*R1 0.034 .1' .3*
****************************************************** ..

******************************************-*******************"'******"'''''''*'''******

ERRORS WARN INGS AND NOTES
Errors Warnings and Notes for Plan : RV Wash 7

River: RV W7 Reach: Rl RS: 8.325 Profile: lDD-YR FP
Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth

for the water surface and continued on with the calculations.
Warning:The energy loss was greater than 1.0 ft (0.3 ro). between the current and previous cross section. This may indicate

the need for additional cross sections.
Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated

water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The
program defaulted to critical depth.
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Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was
used.

River: RV W7 Reach: Rl RS: 8.252 Profile: 100-YR FP
Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth

for the water surface and continued on with the calculations.
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated

water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The
program defaulted to critical depth.

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was
used.

River: RV W7 Reach: Rl RS: 8.162 Profile: 100-YR FP
Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth

for the water surface and continued on with the calculations.
Warning:Divided flow computed for this cross-section.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
Warning: During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated

water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The
program defaulted to critical depth.

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was
used.

River: RV W7 Reach: Rl RS: 8.087 Profile: 100-YR FP
Warning:Divided flow computed for this cross-section.
Warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for additional cross sections.
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
River: RV W7 Reach: Rl RS: 8.037 Profile: 100-YR FP

Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth
for the water surface and continued on with the calculations.

Warning:Divided flow computed for this cross-section.
Warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for additional cross sections.
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated

water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The
program defaulted to critical depth.

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was
used.

River: RV W7 Reach: R1 RS: 7.974 Profile: 100-YR FP
Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth

for the water surface and continued on with the calculations.
Warning:Divided flow computed for this cross-section.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated

water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The
program defaulted to critical depth.

Note: Manning's n values were composited to a single value in the main channel.
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was

used.
River: RV W7 Reach: Rl RS: 7.910 Profile: 100-YR FP

Warning:Divided flow computed for this cross-section.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
River: RV W7 Reach: R1 RS: 7.825 Profile: 100-YR FP

Warning:Divided flow computed for this cross-section.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was

used.
River: RV W7 Reach: R1 RS: 7.730 Profile: 100-YR FP

Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth
for the water surface and continued on with the calculations.

Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4.
This may indicate the need for additional cross sections.

Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate
the need for additional cross sections.

Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated
water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The
program defaulted to critical depth.

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was
used.

River: RV W7 Reach: Rl RS: 7.620 Profile: 100-YR FP
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was

used.
River: RV W7 Reach: Rl RS: 7.554 Profile: 100-YR FP

Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth
for the water surface and continued on with the calculations.

Warning:Divided flow computed for this cross-section.
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated

water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The
program defaulted to critical depth.

River: RV W7 Reach: R1 RS: 7.413 Profile: 100-YR FP
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4.
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Profile: lOO-YR FP

this cross-section.
Profile: lOO-YR FP

this cross-section.
Profile: lOO-YR FP

this cross-section.

RS: 7.273
computed for

RS: 7.271
computed for

RS: 7.269
computed for

Note:
Note:

Note:
Note:

This may indicate the need for additional cross sections.
Warning:The energy loss was greater than 1.D ft {D.3 m}. between the current and previous cross section. This may indicate

the need for additional cross sections.
Manning's n values were composited to a single value in the main channel.
Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was
used.

River: RV w7 Reach: Rl RS: 7.318 Profile: IDO-YR FP
Warning:Divided flow computed for this cross-section.
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
Manning's n values were composited to a single value in the main channel.
Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was
used.

River: RV w7 Reach: Rl
warning:Divided flow

River: RV w7 Reach: Rl
warning:Divided flow

River: RV w7 Reach: Rl
Warning:Divided flow

•

•
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HEC-RASPlall:RVWashlOTl •• River: RV W10T1 ReachRl • Profile lOO-YRFl ..... .............. «
f'· Rive ....

I;o~'e> Vel.Chnl FrC::U:l
et

River Reach Sta •Profile QTotal ·MinchEl W.S.Elev ICritw.s. E.G .• Elev f Flow Area ITop.wlctth
(cfs) (ft) (ft) (ft) •(ft) •(ft/ft) (ft/s) (sqft). (ft)

RVWlO Rl 1.204 lOO-YRFP 590.00 2439.51 2442.34 2442.31 2442.63 0.011238 5.29 168.35 210.40 1.08
RV W10 Rl 1.197 100-YR FP 590.00 2439.14 2440.87 2440.87 2441.81 0.046721 9.28 79.17 71.70 1.84
RV W10 R1 T.187 100-YR FP 590.00 2438.12 2440.41 2439.80 2440.56 0.009267 3.57 214.59 234.99 0.57
RV W10 R1 1.145 100-YR.FP 590.00 2435.26 2437.95 2437.95 2438.56 0.011630 7.02 118.09 97.70 0.89
RV W10 R1 1.123 100-YR FP 590.00 2433.68 2435.57 2435.57 2436.30 0.016095 6.83 86.42 60.26 1.00
RV W10 Tl R1 1.104 100-YRFP 590.00 2431. 02 2433.71 2433.71 2434.51 0.014385 7.18 83.74 58.72 0.97
RVW10 T1 R1 1.096 100-YR. FP 590.00 2430.00 2432.77 2432.77 2433.64 0.014789 7.48 78.85 44.42 0.99
RVW10 T1 R1 1. 058 100"YR FP 590.00 2425.05 2428.87 2428.87 2429.95 0.014194 8.32 70.96 32.62 0.99
RV WI0 T1 R1 1.007 100-YR FP 590.00 2421.29 2424.32 2424.15 2425.05 0.011486 6.87 85.83 45.26 0.88
RV W10 Tl Rl 0.991 100-YR FP 590.00 2420.26 2423.25 2423.25 2423.92 0.016276 6.55 90.02 67.03 1.00
RV W10 T1 Rl 0.918 100-YR FP 590.00 2413.16 2416.35 2416.35 2417.38 0.014721 8.14 72.52 46.87 1. 01
RV W10 Tl R1 0.873 100-YR FP 590.00 2409.37 2412.56 2412.56 2413.29 0.016126 7.43 98.24 71.51 1.02
RV W10 Tl R1 0.839 100-YR FP 590.00 2406.70 2409.50 2409.50 2410.45 0.014836 7.84 75.24 39.63 1.00
RV W10 Tl R1 0.809 100-YR FP 590.00 2403.68 2406.49 2406.49 2407.37 0.014828 7.53 78.31 43.77 0.99
RV W10 Tl R1 0.787 100-YR FP 590.00 2402.13 2404.33 2404.71 0.008698 4.97 118.60 83.62 0.74
RV W10 Tl R1 0.767 100 YR FP 590.00 2400.40 2402.73 2402.71 2403.48 0.015276 6.97 84.59 54.89 0.99
RV W10 Tl R1 0.748 100-YR FP 590.00 2399.20 2401.20 2401.20 2401. 82 0.016840 6.34 93.04 90.37 1.00
RV W10 Tl Rl 0.722 100-YR FP 590.00 2396.93 2398.80 2398.80 2399.49 0.016267 6.65 88.67 64.78 1.00
RV W10 Tl R1 0.698 100-YR FP 590.00 2394.94 2397.07 2396.84 2397.60 0.010203 5.88 100.30 62.06 0.82
RV 1'110 T1 R1 0.679 100-YRFP 590.00 2393.70 2395.70 2395.70 2396.33 0.017066 6.39 92.36 74.44 1.01
RV W10 T1 R1 0.654 100-YR FP 590.00 2390.48 2393.00 2392.55 2393.36 0.006504 4.77 123.77 74.84 0.65
RV W10 Tl R1 0.622 100-YR FP 590.00 2387. B7 2390.92 2390.92 2391.79 0.013657 7.47 80.78 194.44 0.96
RV W10 Tl R1 0.565 100-YR·FP 590.00 2382.B5 2385.28 2385.28 2385.99 0.015466 6.75 87.43 168.58 0.99
RV W10 T1 R1 0.545 100-YR FP 590.00 2380.42 2382.98 2382.98 2383.68 0.010381 6.99 108.10 185.25 0.86
RV WID Tl R1 0.532 lOO-YR FP 590.00 2379.63 2381. 43 2381. 43 2382.04 0.015910 6.28 94.76 127.54 0.98
RV W10 Tl R1 0.494 100-YR FP 590.00 2376.50 2377.60 2377.75 0.023558 2.90 188.25 266.39 0.75
RV WI0 T1 Rl 0.474 100-YR FP 590.00 2374.77 2376.60 2376.31 2376.78 0.013992 3.82 183.10 210.04 0.67
RVW10 Tl R1 0.351 100-YRFP 590.00 2360.33 2361. 75 2361. 75 2362.17 0.042301 5.31 113.82 141.90 1.05
RV W10 Tl R1 0.288 100-YRFP 980.00 2353.89 2355.44 2354.90 2355.64 0.010474 3.86 273.06 190.46 0.55
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HEC-RAS Version 3.1.3 May 2005
u.s. Army Corp of Engineers

Hydrologic Engineering Center
609 Second Street
Davis, California •X X XXXXXX
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***********************************************.********************************

PROJECT DATA
Project Title: RV Wash 10 Trib 1
Project File RV Wash 10 Trib l.prj
Run Date and Time: 11/1/2007 10:05:43 AM

Project in English units

Project Description:
Rio Verde ADMP, Project FCDMC 2001C056, RV Wash 10 Trib 1. Phase 3 RAS model
started in May 2005, preliminary model completed in June 2005.

RAS model is
prepared by Dibble Engineering. Field reconnaissance per report dated April 18,
2005.

For the study washes, the starting water surface elevation is on RV
Wash 10 Trib 1, and is taken from the starting water surface elevation as
provided by the Flood Control District of Maricopa County.

RV Wash 10 Trib 1
Floodplain Delineation
From a point approximately 1,000 feet south and 50 feet
west of the intersection of 144th Street and Rio Verde Drive (RM 0.288) to a
point approximately 1,100 feet south and 350 feet west of the intersection of
138th Street and Rio Verde Drive (River Mile 1.221), a distance of 0.933 river
miles.

Topographic mapping is supplied by the Flood Control District of
Maricopa County.

The Cross-section data were generated by INROADS, based on
the DTM data. The mapped hydraulic base line represents the 10,000-station
point of the HEC-RAS model.

Discharge data is from the Rio Verde ADMP HEC-1
model. The original models are from the Flood Control District of Maricopa
County, prepared for the Rio Verde South Floodplain Delineation, the Rio Verde
South Extension Floodplain Delineation, the Rio Verde North Floodplain
Delineation, and the Rio Verde North Extension Floodplain Delineation. The
HEC-1 models were modified for the Rio Verde ADMP. The final HEC-l files were
reviewed in February 2004 and FCDMC approved the hydrology model.

Hydrologic
concentration points are noted in cross-section descriptions using the
corresponding HEC-I ID's. The flow rates have been rounded to the nearest 10
cubic feet per second (cfs). Flow rates obtained from HEC-l are applied at the
downstream end of the relevant sub-basin and stepped upstream at cross-sections
to meet the HEC-1 flow from the upstream sub-basin.

River Mile (RM)
stationing is based upon the estimated tie in point with downstream receiving
waters or the start of two-dimensional flow models. This point represents RM
O. 000. The assumed starting WS Elevation is based upon normal depth in the
study wash.

Horizontal and Vertical Coordinate Basis for this project is as
follows:

Horizontal--Arizona State Plane, Central Region, NAD
1983

Vertical--NAVD 1988

RAS model river naming corresponds to project
river naming as follows:

RV WID TI = RV Wash 10 Trib

***************************************************************.*******.********

•

PLAN DATA

Plan Title: RV Wash 10 Trib 1
Plan File j : \200 6\10-0606.1 \Design Notebook\Drainage Design\HEC-RAS\RV_Wash_1 0_Trib_l.p01

Geometry Title: RV Wash 10 Trib 1
Geometry File j : \200 6\10-0 606.1 \Design Notebook\Drainage Design\HEC-RAS\RV_Wash_10_ Trib_1.g01

Flow Title
Flow File

RV Wash 10 Trib 1
j : \2006\10-060 6.1 \Design Notebook\Drainage Design\HEC-RAS\RV_Wash_10_Trib_1. f01 •Plan Summary Information:

Number of: Cross Sections - 29
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Culverts
Bridges

Inline Structures
Lateral Structures -

Computational Information
Water surface calculation tolerance
Critical depth calculation tolerance
Maximum number of iterations
Maximum difference tolerance
Flow tolerance factor

0.01
0.01
20
0.3
0.001

computation Options
Cri tical depth computed only where necessary
Conveyance Calculation Method: At breaks in n values only
Friction Slope Method: Average Conveyance
Computational Flow Regime: Subcritical Flow

Encroachment Data
Equal Conveyance True
Left Offset
Right Offset

River RV W10 Reach = R2
RS Profile Method Valuel Value2
8.740 PF 2 1 9996.0510135.78
8.586 PF 2 1 996410069.34
8.467 PF 2 1 9992.1910302.12
8.354 PF 2 1 9972.8810256.04
8.134 PF 2 1 9959.7210116.12

River - RV WI0 Reach - R3
RS Profile Method Valuel Value2
7.984 PF 2 1 9974.0610191.62
7.886 PF 2 1 9981.9810175.83
7.784 PF 2 1 9846.9710122.58

River RV WI0 Reach R4
RS Profile Method Valuel Value2
7.678 PF 2 1 9790.5410019.26
7.611 PF 2 1 9833.510037.63
7.596 PF 2 1 9915.8210020.89
7.541 PF 2 1 9878.3210027.05
7.491 PF 2 1 9888.2 10024.5
7.450 PF 2 1 9945.21 10028
7.382 PF 2 1 9886.1610056.78
7.331 PF 2 1 9882.910020.24
7.283 PF 2 1 9898.9210030.08
7.240 PF 2 1 9873.5510022.12
7.215 PF 2 1 9823.63 10017.3
7.193 PF 2 1 9852.4810074.02
7.174 PF 2 1 990010124.35
7.155 PF 2 1 9949.5310122.47
7.076 PF 2 1 9938.9810130.47
6.982 PF 2 1 9959.8310136.72
6.977 PF 2 1 9980.3510160.98
6.849 PF 2 1 9950 10184.3
6.697 PF 2 1 9680.8210022.05
6.483 PF 2 1 9953.2710021.14

River RV WIO Reach R5
RS Profile Method Valuel Value2
6.310 PF 2 1 9979.0910021.99
6.308 PF 2 1 9979.1810021. 67
6.306 PF 2 1 9979.2710021.76

River RV W10 T4 Reach R1
RS Profile Method Value! Value2
0.373 PF 2 1 9980.4310071.23
0.310 PF 2 1 9985.810110.22
0.222 PF 2 1 9981.510070.71
0.145 PF 2 1 9969.3910164.27
0.034 PF 2 1 9973.3210215.06

River = RV WI0 Tl Reach - R1
RS Profile Method Valuel Value2
1. 204 PF 2 1 9777.4910009.86
1.197 PF 2 1 9792.8310007.9
1.187 PF 2 1 9810.1810013.97
1.145 PF 2 1 9978.7810012.59
1.123 PF 2 1 9962.2610022.52
1.104 PF 2 1 9974.9910023.41
1. 096 PF 2 1 9971.0210015.44
1. 058 PF 2 1 9982.27 10014.9
1. 007 PF 2 1 9984.1910029.44
0.991 PF 2 1 9983.9210050.96
0.918 PF 2 1 9977 .1710012.93
0.873 PF 2 1 9966.78 10007
0.839 PF 2 1 9981.2510020.87
0.809 PF 2 1 9970.6610014.43
0.787 PF 2 1 9982.610066.22
0.767 PF 2 1 9969.11 10024
0.748 PF 2 1 9973.0110048.01
0.722 PF 2 1 9957.3710022.15
0.698 PF 2 1 9952.8310014.89
0.679 PF 2 1 9950.36 10024.8
0.654 PF 2 1 9941. 9810016. 82
0.622 PF 2 1 9971.2810031.28
0.565 PF 2 1 9969.7610030.25
0.545 PF 2 1 9949.4710048.81
0.532 PF 2 1 9942.4710027.92
0.494 PF 2 1 9908.1810046.55
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0.474 PF 2 9923.410008.41
0.351 PF 2 9919.8210012.45
0.288 PF 2 9920.6410012.47
0.193 PF 2 9987.810087.64
0.130 PF 2 9946.87 10062 •River RV W10 T2 Reach R1
RS Profile Method Valuel Value2
0.845 PF 2 1 9978.8610038.85
0.844 PF 2 1 9978.8610038.85

River = RV W10 T2 Reach .,. R2
RS Profile Method Valuel Value2
0.747 PF 2 1 9974.76 10110
0.711 PF 2 1 9957.0710152.61
0.684 PF 2 1 9936.6910121.54
0.663 PF 2 1 9959.7510150.99
0.581 PF 2 1 9950.8110018.08
0.552 PF 2 1 9955.4510040.04
0.465 PF 2 1 9973.0710075.53
0.312 PF 2 1 9987.65 10008.3
0.193 PF 2 1 9976.2110009.77
0.143 PF 2 1 9985.7310012.65
0.072 PF 2 1 9700.3110007.87

River RV W10 T2 Sl Reach R1
RS Profile Method Value! Value2
0.138 PF 2 1 9989.1110031.77
0.104 PF 2 1 9945.45 10032.9
0.068 PF 2 1 9949.7910063.23
0.026 PF 2 1 9841. 72 10035.8

River RV W10 T3 Reach R1
RS Profile Method Value! Value2
0.615 PF 2 1 9954.9610050.23
0.520 PF 2 1 9951.8410100.43
0.438 PF 2 1 9919.2410082.12
0.411 PF 2 1 9934.7710050.49
0.357 PF 2 1 9922.2510114.7

River = RV W10 T3 Reach - R2
RS Profile Method Value! Value2
0.289 PF 2 1 9954.4910040.92
0.259 PF 2 1 9954.0610030.21
0.123 PF 2 1 9962 10084

************************************************************'*"'******************

FLOW DATA

Flow Title: RV Wash 10 Trib 1
Flow File j : \2006\10-0 60 6.1 \Design Notebook\Drainage Design \HEC-RAS\RV_Wash_10_ Trib_1. fOl

Flow Data (cis)
***********************'**************************************

•
* River
... RV WIO Tl
* RV W10 T1

Reach
R1
R1

RS
1.204
0.288

100-YR FP *
590 *
980 *

* * ... * * * * * ...... * * ... *... * * * * ... *-* ... * ..... * * ........ "' ... * * * * * * * * * '* '* * '" '" '* ......... * * * * ... * ... '* ......

Boundary Conditions
***********************"'**"'********************************* •• ******************************************
* River Reach Profile Upstream Downstream
****************** * ******* *** .. ** ****** .. * ** ******************** .. * * * ** *
* RV W10 T1 R1 100-YR FP Known WS - 2355.44 ....
* * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * .. * * * '* * ~ '* '* * * * * * * '* * * * * '* '* * '* '* '* '* '* * '* '* '*

**'********** *********** .. * ****** ** *************'****** ***

GEOMETRY DATA

Geometry Title: RV Wash 10 Trib 1
Geometry File j : \2006\10-0606.1 \Design Notebook\Drainage Design\HEC-RAS\RV_Wash_10_Trib_1. gOl

CROSS SECTION

RIVER: RV W10 T1
REACH: R1 RS: 1.204

INPUT
Description: Q=590 cfs (CPlIG2, 24
Station Elevation Data num=

Sta Elev Sta Elev

hr)
42
Sta Elev Sta Elev Sta Elev

****** ............ ******** .. ******************** .. ************** .. **** .............. * ............ ********** ......
9692.41 2444.9 9698.38 2444.89 9704.93 2444.7 9727.74 2443.45 9729.17 2443.33
9731.77 2442.9 9745.19 2441.1 9748.37 2440.36 9755.34 2439.32 9759.05 2440
9766.69 2441.3 97712441. 357 9783.21 2441.52 9801. 32 2441. 57 9827.69 2441.93
9848.86 2442.21 9867.68 2442.52 9880.54 2442.72 9894.2 2442.85 9907.59 2443.05
9912.53 2442.83 9928.95 2441. 79 9932.22 2441. 83 9937.88 2441.89 9952.53 2442.18
9969.88 2442.21 9982.25 2442.13 9986.18 2441. 42 9995.56 2439.8 10000 2439.65

10000.02 2439.6510004.27 2439.5110004.61 2439.5110004.75 2439.610006.37 2440.41
10009.862442.13510020.69 2447.4910026.26 2447.7910026.97 2447.7810027.48 2447.78
10040.432448.1610051.79 2448.16

Manning's n Values
Sta n Val

num=
Sta n Val

3
Sta n Val •****** '** .. '* '* ...... * '*** * ** .... * .... * * '* ******* ...... * ...... * .. * * '* '* '*

9692.41 .06 9982.25 .03510009.86 .06
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Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9912.5310009.86 37.23 37.23 37.23 .1 .3

CROSS SECTION

RIVER: RV W10 T1
REACH: R1 RS: 1.197

INPUT
Description:
Station Elevation Data num= 42

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
********************************************************************************

9706.68 2445.22 9706.95 2445.2 9714.61 2444.74 9737.26 2443.33 9748.97 2442.14
9752.27 2441.61 9766.05 2439.31 9772.14 2438.99 9775.55 2438.62 9780.93 2438.86
9788.24 2439.55 9794.87 2440.75 9795.87 2440.91 9803.89 2440.93 9824.06 2440.9
9841. 44 2441.17 9860.17 2441. 51 9875 2441.92 9884.17 2441. 9 9899.82 2441.95
9915.64 2441.86 9922.86 2441.9 9933.88 2441. 09 9941. 87 2440.54 9945.15 2440.62
9954.31 2441.14 9965.17 2441.65 9966.34 2441.56 9970.17 2441. 75 9985.3 2441. 36
9993.34 2439.56 9995.41 2439.17 9999.99 2439.15 10000 2439.1510002.38 2439.14

10002.81 2439.1410004.27 2439.7410008.62 2441.0910022.59 2445.3910034.28 2446.86
10039.67 2446.9710052.66 2447.23

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

** * * * * * ** * * * * * * * * * **** * ** 'It * * * * * * * * * * * * * * ** * *****
9706.68 .06 9985.3 .03510008.62 .06

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9922.8610008.62 51.94 51. 94 51. 94 .1 .3

CROSS SECTION

RIVER: RV W10 T1
REACH: R1 RS: 1.187

INPUT
Description:
Station Elevation Data num= 57

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

9683.54 2446.83 9686.72 2446.67 9689.02 2446.51 9691. 23 2446.4 9704.93 2444.86
9724.25 2443.66 9733.99 2443.08 9738.68 2442.91 9747.18 2441.89 9755.08 2441. 84
9757.362441. 72 9772.62 2441. 55 9785.05 2439.46 9796.89 2437.39 9803.17 2437.66

98082437.925 9808.83 2437.97 9817.43 2439.27 9818.91 2439.46 9823.52 2439.52
9855.41 2440.19 9861.15 2440.35 9870.83 2440.37 9889.7 2440.2 9899.29 2440.18
9922.42 2440.35 9926.23 2440.39 9935.28 2439.54 9939.41 2439.16 9941.13 2439.07
9948.35 2439.26 9960.4 2439.48 9961. 75 2439.52 9962.45 2439.47 9972.34 2438.7
9982.65 2439.11 9989.11 2439.76 9995.89 2438.92 9998.09 2438.46 9999.2 2438.47

10000 2438.4310007.61 2438.1210013.97 2440.2910020.61 2442.1510032.27 2442.87
10049.51 2443.0110051.22 2443.0310052.14 2442.97 10068 2442.810073.98 2442.69
10088.47 2443.8610112.14 2445.6110119.97 2446.0810122.02 2446.1710140.65 2446.67
10148.592447.09 10156.7 2447.19

Manning I s n Values num= 3
Sta n Val Sta n Val Sta n Val

* ********** ********** * * *** * * * * * * * ** * * * **** ******
9683.54 .06 9989.11 .03510013.97 .06

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9926.2310013.97 100 223.49 223.49 .1 .3

CROSS SECTION

RIVER: RV W10 T1
REACH: R1 RS: 1.145

INPUT
Description:
Station Elevation Data num= 47

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

9789.75
9826.49

9870.5
9912.64

9939.2
9990.81

10012.59
10059.16
10108.21
10171.18

2450.88 9789.76
2447.66 9840.69
2444.23 9881.86
2441.99 9921.05
2436.87 9955.68
2435.26 10000
2437.6210027.76
2439.1310073.92
2439.3 10143.9

2442.02 10177.1

2450.88 9797.23
2445.9 9842.98

2444.11 9888.78
2439.11 9928.74
2437.15 9974.34
2435.4310001.52
2438.1710044.77
2439.4110079.14
2439.3610146.37

2442.6

2450.81 9800.67
2445.65 9844.65

2444 9895.88
2435.97 9930.94
2437.59978.78

2435.4610004.73
2438.7810049.04
2439.410101.12

2439.4510151.62

2450.54 9823.46
2445.54 9860.33

2443.9 9900.84
2435.65 9933.3
2437.56 9980.38
2435.4110006.02
2438.9510050.61
2439.3410106.99
2439.4910161.42

2448.07
2444.3

2443.39
2436.23
2437.22
2435.89
2438.97
2439.3

2440.83

Manning's n Values
Sta n Val

num=
Sta n Val

3
Sta n Val

9789.75 .06 9978.78 .03510012.59 .06

Bank Sta: Left Right
9978.7810012.59

CROSS SECTION

RIVER: RV W10 T1
REACH: R1

Dibble Engineering
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INPUT
Description:
Station Elevation Data num~

Sta Elev Sta Elev

2445.05 9847.93
2442.57 9891. 9
2439.15 9947.16
2433.68 9999.98
2435.6910026.05
2437.1210104.21
2437.6110164.93
2443.1610194.55
2447.3710248
2443.36

2444.41 9863.02
2442.3 9903.45

2437.25 9959.79
2433.7 10000

2435.7610069.12
2437.1210105.45
2438.8310169.25
2443.2310197.43
2446.4610269.77

9821.27
9866.5

9905.91
9978.15

10015.14
10073.73
10113.91

10172.6
10221.25
10270.05

2446.98 9830.07
2443.57 9884.38

2441.1 9922.32
2433.84 9984.32
2433.8410022.32
2436.9210100.43
2437.0710145.64
2439.9610190.12
2446.6810228.78
2444.6510270.15

48
Sta

2446.1 9841.28
2442.64 9886.08

2439.5 9927.08
2433.86 9997.97
2435.5310023.09

2437.110103.67
2436.9110152.28

2442.610193.97
2446.9510235.28
2444.6410281.44

Elev Sta Elev Sta Elev

2443.82
2441.29
2435.84

2433.7
2436.91
2437.11
2439.41
2443.59
2444.67

•
Manning's n Values

Sta n Val
num=

Sta n Val
3
Sta n Val

9821.27 .06 9959.79 .03510023.09 .06

Bank Sta: Left Right
9959.7910023.09

CROSS SECTION

RIVER: RV Wl0 Tl
REACH: Rl

Lengths: Left Channel Right
101.84 101.84 101.84

RS: 1.104

Coeff Contr.
.1

Expan.
.3

INPUT
Description:
Station Elevation Data num=

Sta Elev Sta Elev
50
Sta Elev Sta Elev Sta Elev

9795.08 2442.64 9795.31 2442.61 9816.132441.07 9833.08 2439.97 9855.93 2439.13
9861.11 2439.02 9870.71 2439.56 9877.1 2439.94 9897.94 2439.71 9905.13 2439.83
9916.34 2438.88 9935.57 2436.84 9936.18 2436.79 9937.21 2436.67 9951.29 2434.38

9968.3 2433.99 9973.82 2433.94 9975.392433.634 9982.54 2432.24 9989.97 2431.28
9997.97 2431.1 10000 2431.0810005.51 2431.0210015.03 2432.5410019.62 2433.58

10027.92 2433.8710035.39 2433.5410039.48 2433.3510050.05 2435.0210051.83 2435.11
10065.49 2435.1810092.39 2435.2910093.73 2435.2610103.89 2434.8810107.92 2434.73
10108.74 2434.7610143.46 2435.95 10154.4 2436.7910167.13 2437.51 10173.2 2437.96
10179.08 2438.4310189.91 2439.2910206.95 2441.9810207.94 2442.0810210.13 2442.26
10224.33 244310238.01 2442.9110246.53 2442.810249.37 2442.7610255.18 2442.72

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

'* ............... * ... ** ....... **** '* ... * .... ** *** ************** ** * ** **** •9795.08 .06 9973.82 .03510027.92 .06

Bank Sta: Left Right Lengths: Left Channel Right Caeff Contr. Expan.
9973.8210027.92 41. 76 41. 76 41. 76 .1 .3

CROSS SECTION

RIVER: RV Wl0 Tl
REACH: Rl RS: 1. 096

INPUT
Description:
Station Elevation Data num= 50

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

9780.09 2441.95 9793.07 2441.38 9793.56 2441. 36 9793.93 2441. 32 9811.93 2439.68
9821. 3 2439.07 9833.54 2438.3 9848.55 2437.04 9851.9 2436.97 9854.43 2437.13

9860.73 2437.72 9874.09 2438.61 9882.81 2439.42 9884.04 2439.43 9898.84 2438.05
9915.08 2435.82 9921. 65 2434.78 9927.17 2433.54 9935.17 2433.47 9968.78 2433.25
9981.98 2430.43 9983.37 2430 9991.1 2430.83 9991. 88 2430.84 9996.68 2430.97
9998.07 2430.97 10000 2430.7810004.58 2430.3310009.12 2430.5810017.97 2433.65

10021.35 2434.7810026.89 2434.6410041.35 2434.4810056.44 2434.310067.36 2434.05
10070.29 2433.9810074.18 2434. 0610107.55 2434.59 10114 2434.6510121.96 2435.06
10141.26 2436.0110153.45 2436.7910165.01 2437.2510172.47 2438.0610182.41 2438.14
10187.87 2438.4910193.85 2438.5110227.74 2439.4210234.74 2440.110240.25 2440.74

Manning I 5 n Values num= 3
Sta n Val Sta n Val Sta n Val

******** *** "' .... ** ***** ... * ******* ....... ** .... * **** * -"''''*''' * * *
9780.09 . 06 9968.78 .03510017.97 .06

Bank Sta: Left Right Lengths: Left Channel Right Caeff Contr. Expan.
9968.7810017.97 198.25 198.25 198.25 .1 .3

CROSS SECTION

RIVER: RV Wl0 Tl
REACH: Rl RS: 1. 058

INPUT
Description:
Station Elevation Data num= 36

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

9916.12
9962.5

10000
10025.56

2432.4 9916.22
2430.74 9979.4
2425.5110000.17
2429.5210031.46

2432.4 9920.46 2432.05 9942.16
2429.91 9981.32429.223 9982.97
2425.5310000.91 2425.5510004.04

2429.610042.37 2429.6210044.14

2431.36 9955.47
2428.62 9993.5
2426.3210016.38
2429.5810056.13

2430.89
2425.05
2429.22
2430.47

•
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10064.53 2431.1310072.58 2431.05 10086.4 2430.9210089.19 2430.9210122.51 2430.39
10151.62 2429.6210158.26 2429.510162.08 2429.1410170.26 2428.3410176.36 2429.59
10176.68 2429.6510178.12 2429.6310220.81 2429.7310221.71 2429.7310223.83 2429.84
10236.06 2430.79

Manning's n Values
Sta n Val

nUIn""

Sta n Val
3
Sta n Val

9916.12 .06 9981. 3 .03510016.38 .06

Bank Sta: Left Right Lengths: Le ft Channel Right Coeff Contr. Expan.
9981.310016.38 274.21 274.21 274.21 .1 .3

Right Levee Station-10064.53 Elevation= 2431.13

CROSS SECTION

RIVER: RV W10 T1
REACH: R1 RS: 1. 007

INPUT
Description:
Station Elevation Data nUID:::I 25

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

9936.21 2426.43 9948.01 2425.85 9964.37 2425.41 9981. 21 2424.97 9996.47 2421. 63
9997.86 2421.29 9999.43 2421.48 10000 2421.5510009.31 2422.7210013.11 2422.18

10017.35 2421.4710019.46 2421.3210029.68 2424.3910031.72 2424.9610032.73 2424.95
10092.89 2425.0110093.62 242510097.55 2424.5910108.62 2423.5410111.57 2423.82
10119.42 2424.5410126.35 2424.9410133.72 2425.05 10142.2 2426.3610153.02 2428.44

Manning's n Values
Sta n Val

num=
Sta n Val

3
Sta n Val

9936.21 .06 9981. 21 .03510031.72 .06

Bank Sta: Left Right Lengths: Left Channel Right Caeff Contr. Expan.
9981.2110031.72 81. 87 81. 87 115 .1 .3

Right Levee Station-10092.89 Elevation= 2425.01

CROSS SECTION

RIVER: RV W10 T1
REACH: R1 RS: 0.991

INPUT
Description:
Station Elevation Data num= 45

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

9863.27
9915.72
9992.49

10004.56
10023.09
10060.44

10124.5
10167.21
10217.17

2428.06 9867.22
2425.33 9931.21
2421.22 9996.88
2420.26 10009.9
2422.5610047.95
2424.110070.48

2422.5210133.37
2423.2910175.68
2430.1810223.85

2427.9 9884.23 2426.76 9890.31
2424.6 9942.47 2424.18 9947.45

2420.37 9999.1 2420.29 10000
2420.6310011.61 2420.6810017.78
2422.8910051.792423.353 10056
2423.9910092.932423.7310103.02
2422.0910137.31 2421.7210143.89
2424. 210186.67 2425.0810195.25

2430.1410236.72 2430.810244.22

2426.27 9909.85 2425.74
2424.07 9983.47 2423.36
2420.2910000.02 2420.29
2422.3410018.83 2422.5
2423.8610057.152424.03
2423.66 10112 2423.22
2421.1810154.77 2422.15
2426.0910206.152427.86
2430.7610247.142431.04

Manning's n Values
Sta n Val

num=
Sta n Val

3
Sta n Val

9863.27 .06 9983.47 .03510051. 79 .06

Bank Sta: Left Right Lengths: Left Channel Right Caeff Contr. Expan.
9983.4710051. 79 383.09 383.09 230 .1 .3

Right Levee Station-10060.44 Elevation- 2424.1

CROSS SECTION

RIVER: RV W10 Tl
REACH: R1 RS: 0.918

INPUT
Description:
Station Elevation Data num= 38

Sta E1ev Sta Elev Sta Elev Sta Elev Sta Elev

9856.82 2421. 05 9866.3 2420.29 9878.64 2419.05 9903.21 2416.96 9908.47 2415.87
9910.24 2415.1 9915.11 2415.93 9920.25 2416.95 9933.9 2416.97 9942.32 2417.03
9955.36 2417 .43 9969.46 2418.08 9973.132417.257 9979.14 2415.91 9989.34 2413.16
9999.92 2413.52 10000 2413.5210000.01 2413.5210002.32 2413.6210004.31 2414.04

10016.28 2417.25 10022.5 2417.4710040.3 2417.9310059.91 2418.3510068.91 2418.58
10085.91 2418.7110097.75 2418.4710123.67 2418.8610169.67 2418.3510181.29 2418.19
10185.43 2417.7610197.43 2416.3310201.35 2416.8910203.51 2417.310208.86 2417.6
10231. 39 2419.110234.86 2419.310255.42 2420.53

Manning's n Values
Sta n Val

num=
Sta n Val

3
Sta n Val

9856.82 .06 9973.13 .03510016.28 .06

Bank Sta: Left Right
9973.1310016.28

Ineffective Flow num~

Sta L Sta R Elev
9856.82 9969.46 2423.08
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Right Levee Station-10123.67 E1evation- 2418.86

CROSS SECTION

RIVER: RV WIO Tl

REACH: R1 RS: 0.873

INPUT
Description:
Station Elevation Data nurn=

Sta Elev Sta Elev
35
Sta Elev Sta Elev Sta Elev

9782.8 2416.14 9803.25
9827.67 2413.63 9865.78
9924.94 2413.72 9938.34
9958.162412.21 9958.55
9986.97 2411.16 9987.66

10000 2409.6410003.12
10042.4 2415.0710053.51

2413.96 9814.13
2413.94 9877.22
2411.53 9945.17
2412.23 9966.78
2411.16 9988.91
2409.8910005.13
2415.610072.76

2413.24 9820.53
2413.79 9907.97
2410.53 9946.53

2412.7 9970.21
2410.91 9995.76

2411.110008.36
2417.0810081. 38

2413.5 9824.32
2413.84 9918.91
2410.31 9957.66
2412.18 9976.67
2409.37 9998.24
2413.6110019.75
2417.5310101.08

2413.63
2413.73
2412.11
2411.38
2409.49
2414.12
2419.55

Manning t S n Values
Sta n Val

num::::
Sta n Val

3
Sta n Val

9782.8 .06 9966.78 .03510008.36 .06

Expan.
.3

Coer! Contr.
.1

Lengths: Left Channel Right
150 178.16 178.16

Elevation~ 2413.84

Bank Sta: Left Right
9966.7810008.36

Left Levee Station= 9907.97

CROSS SECTION

RIVER: RV WIO T1
REACH: R1 RS: 0.839

INPUT
Description:
Station Elevation Data nurn=

Sta Elev Sta Elev
51
Sta Elev Sta Elev Sta Elev

9679.43 2421. 33 9690.94 2420.61 9705.53 2419.88 9742.8 2417.19 9743.08 2417.17
9743.27 2417.16 9761. 15 2417 .15 9774.3 2416.5 9789.05 2415.74 9795.08 2415.27
9816.96 2414.05 9823.65 2413.47 9840.94 2412.26 9848.67 2411. 96 9859.3 2411. 76
9869.17 2411.59 9882.29 2410.58 9886.53 2410.76 9891.94 2411.31 9924.94 2410.82
9927.35 2410.78 9928.61 2410.71 9931. 07 2410.82 9946.13 2411. 05 9954.77 2410.93
9966.79 2410.7 9976.35 2410.5 9978.38 2410.47 9980.54 2409.71 9990.62 2406.7

10000 240710003.12 2407.110007.53 2407.2210012.66 2407.5310014 .29 2407.84
10026.67 2410.9610038.15 2411.210053.91 2411.6310076.91 2411.3110102.05 2410.64
10141.42 2411.0510155.04 2411.1810163.83 2411. 32 10200.3 2411.4810202.27 2411. 61 •10238.48 2414 .210244.41 2414.5810268.85 2416.1310282.87 2416.7310287.36 2417.09
10305.89 2417 .45

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

* * ** * * ** * * * * ******* * * * ******** * **** ** * *** * * * * ***
9679.43 .06 9869.17 .03510053.91 .06

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9976.3510026.67 156.53 156.53 156.53 .1 .3

CROSS SECTION

RIVER: RV W10 T1
REACH: R1 RS: 0.809

INPUT
Description:
Station Elevation Data num= 36

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

9927.51
9960.44
9985.52

10004.25
10029.42
10069.77
10177.04
10245.18

2412.76 9929.492412.83 9944.25
2410.66 9968.172407.502 9974.32
2404.77 9989.32403.68 9998.82
2404.29 10011.2 2405.910011.85
2407.4810032.86 2407.310042.99
2408.4310092.01 2408.6210110.76

2408.310198.38 2409.1810200.12
2412.06

2412.65 9947.18
2404.99 9975.38
2404.05 10000
2406.0810020.95
2406.4910049.45
2408.7110132.52

2409.310202.54

2412.19 9954.42
2404.69 9982.29
2404.110000.01

2407.5110028.06
2407.1310058.43
2408.7310143.13
2409.47 10229.6

2411.5
2404.85

2404.1
2407.45
2408.16
2408.74
2411.1

Manning's n Values
Sta n Val

num=
Sta n Val

3
Sta n Val

9927.51 .06 9968.17 .03510020.95 .06

CROSS SECTION

•
Elev

Expan.
.3

StaElev

Coeff Contr.
.1

StaElev

Lengths: Left Channel Right
119.38 119.38 119.38

Elevation= 2407.51

Bank Sta: Left Right
9968.1710020.95

Right Levee Station=10020. 95

RIVER: RV W10 T1
REACH: R1 RS: 0.787

INPUT
Description:
Station Elevation Data num= 36

Sta Elev Sta Elev Sta
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••••••• * ••• ** ••••••••• * ••••• ** •••••••• * •••••••••••••••• **•••••••••• * •• *** •••••••
9907.61 2409.6 9912.46
9976.932405.55 9978.53
9994.27 2402.14 10000

10018.73 2403.3610025.22
10068.712405.04610072.68
10128.29 2405.9710135.89
10157.22 2406.610163.74
10207.58 2411.01

2409.57 9915.09 2409.58 9932.88
2405.51 9980.112405.067 9980.92
2402.1710000.01 2402.1710012.48
2403.2910038.57 2403.1910060.37
2406.1910083.22 2406.2310104.15
2404.7810137.28 2404.6110138.17
2407.1210174.77 2408.2110195.13

2408.19 9954.9
2404.84 9989.78
2402.2210013.96
2402.9710065.36
2406.1110115.25
2404.7210144.43
2410.2410200.43

2406.6
2402.13
2402.52
2404.08
2406.08

2405.7
2410.68

Manning's n Values
Sta n Val

num=
Sta n Val

3
Sta n Val

9907.61 .06 9980.11 .03510068.71 .06

Bank Sta: Left Right
9980.1110068.71

CROSS SECTION

RIVER: RV WID Tl
REACH: R1

Lengths: Left Channel Right
105.71 105.71 105.71

RS: 0.767

Coeff Contr.
.1

Expan.
.3

INPUT
Description:
Station Elevation Data num=

Sta Elev Sta Elev
46
Sta Elev Sta Elev Sta Elev

9726.33 2408.77 9748.86 2406.97 9757.61 2406.54 9783.44 2405.31 9795.24 2405.09
9831.81 2403.83 9832.27 2403.81 9833.25 2403.88 9838.16 2404.22 9842.3 2404.54
9851.16 2404.84 9868.21 2405.48 9872.35 2405.55 9897.29 2405.21 9898.71 2405.2
9902.7B 2405.02 9912.66 2404.49 9947.21 2404.03 9953.42 2403.95 9953.7B 2403.92
9968.59 2402.79 9972.44 2402.32 9982.96 2400.69 9997.11 2400.55 10000 2400.51

10006.98 2400.410019.14 2402.15 10027.9 2403.1910035.622403.94810040.94 2404.47
10066.35 2404.58 10070.8 2404.5810072.51 2404.3210084.762402.4410090.22 2403.42
10093.34 2403.9410100.06 2404.4610108.03 2404.8210114.61 2405.3310134.19 2406.44
10158.55 2409.1310164.22 2409.8310170.57 2410.2310176.39 2410.5610182.87 2410.7
10191.12 2410.81

Manning's n Values
Sta n Val

num=
Sta n Val

3
Sta n Val

9726.33 .06 9953.42 .03510035.62 .06

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9953.4210035.62 101. 31 101. 31 101. 31 .1 .3

Right Levee Station=10066.35 Elevation= 2404.58

CROSS SECTION

RIVER: RV WID Tl
REACH: R1 RS: 0.748

INPUT
Description:
Station Elevation Data num= 56

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

9669.4 2409.77 9690.82 2410.79 9693.54 2410.97 9709.25 2411.44 9711. 42 2411.44
9715.16 2411.2 9729.76 2410.16 9736.13 2409.39 9748.49 2407.96 9757.8 2406.29
9767.54 2404.91 9786.3 2403.94 9798.41 2402.29 9805.15 2401.79 9819.29 2401. 09

9829.9 2400.87 9832.86 2401.07 9842.41 2401. 69 9887.47 2402.5 9887.61 2402.5
9887.67 2402.5 9887.85 2402.5 9922.4 2402.7 9943.98 2402.28 9953.67 2402.24
9966.95 2402.71 9967.14 2402.71 9967.84 2402.54 9972.22401.406 9980.56 2399.23

9998.3 2399.2 10000 2399.2110000.02 2399.21l0009.46 2399.2210018.98 2400.49
10018.99 2400.49 10035.1 2400.51 10048.1 2401.210052.09 2401. 3810053.08 2401. 42
10053.74 2401.2810061.45 2399.4310062.95 2399.6610070.81 2401. 5110075.85 2401. 89
10082.34 2402.4810107.28 2403.4210126.22 2404.3510146.16 2404.8310147.91 2404.89

10150.4 2405.0710176.24 2407.3510181.08 2407.3810189.16 2407.7110196.53 2407.4
10202.8 2407.02

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

********.*** ••••• ***.*.*.** •••••••••• **.**** ••••
9669.4 .06 9972.2 • 03510053.08 .06

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9972.210053.08 134.35 134.35 134.35 .1 .3

Ineffective Flow num= 1
Sta L Sta R Elev Permanent

10052.87 10202.8 2403.32 F
Left Levee Station'"" 9966.95 Elevation- 2402.71

CROSS SECTION

RIVER: RV W10 T1
REACH: R1 RS: 0.722

INPUT
Description:
Station Elevation Data num- 41

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
********.****.*** ••••••• *.***********.**************.* •• ** •• *************.*.****

9679.83
9744.83
9802.35
9893.68

2409.97
2402.98
2400.1

2401. 43

9699.56
9762.75
9806.93
9918.58

2409.33
2401. 05
2400.16
2401. 4

9717.06
9775.16
9833.93
9939.29

2407.6
2400.37
2400.69
2400.18

9717.5
9784.98
9862.26
9940.91

2407.56
2399.08
2401.06

2400.1

9718.05
9799.47

9872.8
9942.67

2407.49
2399.9

2401. 35
2400.04
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9944.73 2399.78 9961. 87 2398.45 9976.54 2397.3 9978.29 2397.15 9983.58 2397.12
10000 2397.0210015.38 2396.9310023.39 2399.1410028.33 2400.1910045.45 2401. 31

10053.33 2402.0810071.48 2404.02 10077 2404.8710090.64 2406.6210099.97 2406.79
10103.28 2406.8610107.19 2406.3710117.56 2405.22 10130.3 2404.1310136.81 2403.3
10141.49 2402.85 •Manning's n Values num= 3

Sta n Val Sta n Val Sta n Val
.. '* ............. "' ...................... "' ••• "' •••• "' .......... ****** ••• "'**

9679.83 .06 9939.29 .03510028.33 . 06

Bank Sta: Left Right Lengths: Left Channel Right Coe!f Contr. Expan.
9939.2910028.33 128.29 128.29 128.29 .1 .3

CROSS SECTION

RIVER: RV WI0 Tl
REACH: Rl RS: 0.698

INPUT
Description:
Station Elevation Data num= 48

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
********************************************************************************

9621.29 2399.06 9634.7 2399.49 9660.93 2400.35 9666.97 2400.55 9668.64 2400.61
9670.33 2400.63 9701.17 2399.34 9709.98 2399.07 9717.97 2398.45 9732.77 2398.72
9734.63 2398.8 9737.88 2398.82 9744.98 2398.84 9755.15 2398.77 9767.27 2398.29
9775.62 2397.76 9783.22 2397.2 9795.64 2396.2 9801. 25 2396.73 9810.17 2397.49
9839.33 2397.39 9844.44 2397.39 9846.41 2397.5 9858.87 2398.28 9878.35 2398.38
9884. 09 2398.37 9887.67 2398.41 9933.2 2398.01 9945.59 2397.8 9954.37 2396.91
9973.56 2394. 94 9998.13 2394.99 10000 239510000.02 239510007.23 2395.03
10009.4 2395.5710016.26 2397.4410034.63 2397.82 10034.7 2397.8210048.13 2399.02

10053.82 2399.410063.09 2399.71 10074.8 2400.4310085.84 2401.4310102.64 2403.59
10108.22 2404.2210112.04 2404.77 10123.1 2404.78

Manning' 5 n Values num= 3
Sta n Val Sta n Val Sta n Val

****** .. * .* •• * ................ **** ******** .......... ***** ........ '*
9621.29 .06 9945.59 .035 10034.7 .06

Bank Sta: Left Right Lengths: Left Channel Right Ceeff Centro Expan.
9945.59 10034.7 97.33 97.33 97.33 .1 .3

Left Levee Station= 9887.67 Elevation= 2398.41

CROSS SECTION

RIVER: RV WI0 Tl
REACH: Rl RS: 0.679 •INPUT
Description:
Station Elevation Data num= 52

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
********************************************************************************

9643.42 2400.83 9658.07 2399.89 9661.1 2399.69 9662.03 2399.6 9680.31 2397.76
9696.44 2395.76 9702.71 2395.65 9718.02 2395.07 9723.22 2394.56 9733.21 2395.27
9734.36 2395.35 9754.37 2395.68 9774.44 2395.41 9791.48 2395.43 9801.05 2394.82
9802.68 2394.75 9803.71 2394.74 9813.69 2394.54 9822.51 2394.45 9833.22 2395.82

9855.6 2396.14 9861.41 2396.31 9875.42 2396.79 9887.41 2396.74 9905.91 2396.93
9922.89 2396.8 9933.26 2396.04 9941. 8 2396.22 9956.21 2395.34 9974.6 2394.48
9981.12 2393.7 9982.99 2393.7 9996.08 2393.91 10000 2394.1410005.78 2394.48

10012.22 2394.0110016.46 2394.0510027.522396.23410032.26 2397.1710032.96 2397.35
10033.66 2397.44 10044.8 2398.3410060.82 2400.710067.36 2401.4810073.46 2402.17
10080.65 2402.7110087.52 2403.110100.452403.7910112.13 2404.2910116.89 2404.36
10134.63 2404.5810144.75 2404.3

Manning t s n Values num= 3
Sta n Val Sta n Val Sta n Val

************************************************

9643.42 .06 9941. 8 .03510027.52 .06

Bank Sta: Left Right Lengths: Left Channel Right Ceeff Contr. Expan.
9941.810027.52 120 134.32 134.32 .1 .3

Left Levee Station"" 9905.91 Elevation= 2396.93

CROSS SECTION

RIVER: RV WI0 Tl
REACH: Rl RS: 0.654

INPUT
Description:
Station Elevation Data num= 42

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
********************************************************************************

9733.12 2397.8 9736.92 2397.45 9763.16 2395.45 9764.32 2395.34 9764.57 2395.32
9765.81 2395.23 9771. 87 2394.76 9789.49 2393.38 9790.33 2393.37 9791.17 2393.31

9800.5 2391.67 9800.54 2391. 66 9804.12 2392.14 9817.18 2393.85 9817.34 2393.86
9817.51 2393.9 9836.55 2394.5 9840.01 2394.57 9844.32 2394.61 9883.2 2394.38
9903.19 2394.42 9928.99 2393.85 9936.25 2393.83 9954.82 2391.15 9958.01 2390.48
9959.36 2390.64 9972.59 2391.1 9973.39 2391. 06 9974.56 2391.12 9980.41 2391. 63
9992.32 2391.09 9994.06 2390.94 9999.42 2391. 03 9999.93 2391. 05 10000 2391. 05 •10009.61 2391.1410019.43 2393.6810021.88 2394.32 10030 2394.4110065.37 2395.01

10079.74 2395.4610105.03 2396.6

Manning's n Values
Sta n Val

num"'"
Sta n Val

3
Sta n Val
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*~**********************************~******~****

9733.12 .06 9936.25 .03510019.43 .06

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9936.2510019.43 166.87 166.87 166.87 .1 .3

Left Levee Station= 9844.32 Elevation=- 2394.61

CROSS SECTION

RIVER: RV W10 Tl
REACH: R1 RS: 0.622

INPUT
Description:
Station Elevation Data num= 49

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

9845.37 2393.59 9855.16
9895.7 2388.39 9903.22

9942.632391.77 9942.96
9975.032390.539989.02

10000 2388.0410003.08
10054.53 2391.2810065.49
10125.55 2389.2310130.67
10205.07 2392.2210206.55
10259.07 2391.9710286.07
10320.88 2394.43 10333.6

2393 9864.31
2389.35 9909.66
2391. 78 9943.81
2388.66 9992.53
2388.110015.36
2391.310090.91

2389.3410146.06
2392.310226.34

2393.1710290.56
2394.4410336.19

2392.25 9872.06 2391.61 9882.96 2390.11
2390.1 9922.592391.17 9941.672391.73

2391.76 9972.38 2390.89 9973.82390.697
2387.87 9995.28 2387.94 9999.992388.04
2390.5910015.93 2390.6910018.02 2390.72
2390.85 10103.8 2390.6910112.77 2390
2389.7610157.73 2390.03 10162.9 2390.15
2392.7110231.43 2392.8510240.49 2392.46
2393.4410299.52 2393.8210310.62 2394.38
2394.3610350.69 2393.77

Manning's n Values
Sta n Val

num=
Sta n Val

3
Sta n Val

9845.37 .06 9973.8 .03510015.93 .06

Bank Sta: Left Right
9973.810015.93

Ineffective Flow nUID""
Sta L Sta R Elev

9845.37 9942.962396.78
10065.4910350.69 2396.3

CROSS SECTION

RIVER: RV W10 T1
REACH: R1

Lengths: Left Channel
300.43 300.43

2
Permanent

F
F

RS: 0.565

Right
300.43

Ceeff Contr.
.1

Expan.
.3

INPUT
Description:
Station Elevation Data num=

Sta Elev Sta Elev
37
Sta Elev Sta Elev Sta E1ev

9963.23
9990.33

10016.18
10081.34
10172.52
10224.88
10263.03
10313.72

2386.19964.75
2382.98 10000
2384.1910029.99
2385.5810111. 25
2384.8110180.04

238410227.92
2385.5310272.79
2387.6310316.54

2386 9969.72385.293 9978.412384.05 9985.782382.85
2383.1110005.41 2383.1810010.352383.6910011.352383.77
2385.2810040.49 2385.45 10056.1 2385.5310060.38 2385.59
2385.6910118.98 2385.7910141.41 2384.8810156.77 2384.36

238510207.42 2385.5510208.39 2385.55 10217 2384.76
2384.3110233.64 2384.5710240.64 2384.3210258.07 2385.37
2385.4210276.37 2385.4210293.45 2386.4110302.87 2387.08
2387.78

Manning's n Values
Sta n Val

num=
Sta n Val

3
Sta n Val

9963.23 .06 9969.7 .03510029.99 .06

Bank Sta: Left Right
9969.710029.99

Ineffective Flow num=
Sta L Sta R Elev

10118.9810316.54 2390.79

CROSS SECTION

RIVER: RV W10 T1
REACH: R1

Lengths: Left
108.72

1
Permanent

F

RS: 0.545

Channel
108.72

Right
108.72

Coeff Contr.
.1

Expan.
.3

INPUT
Description:
Station Elevation Data num=-

Sta Elev Sta Elev
35
Sta Elev Sta Elev Sta Elev

9929.58 2385.17 9931. 8 2385.09 9931.86 2385.09 9932.07 2385.06 9954. 74 2382.35
9959.39 2382.39 9974.01 2381.92 9979.62 2381.11 9983.08 2380.47 9996.77 2380.43
9998.48 2380.42 9999.32 2380.5 10000 2380.5910011.22 2382.110024.49 2382.52

10058.85 2383.1710076.24 2383.4610099.49 2383.8110104.35 2383.8810113.12 2383.6
10155.98 2381.9910162.95 2381.9910171.04 2382.2410173.06 2382.3310188.76 2382.52
10195.44 2382.5710200.33 2382.2910202.78 2382.1710217.42 2383.1110227.47 2383.43
10237.62 2384.1210250.99 2385.2210261.49 2385.7510276.12 2386.67 10294.3 2386.91

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

*** **** ** * * * * * * * * ** * ** **** * ******* ***~~**** * * * *~
9929.58 .06 9974.01 .03510011.22 .06

Bank Sta: Left Right Lengths: Left Channel Right
9974.0110011.22 67.1367.1367.13

Ineffective Flow num= 1
Sta L Sta R Elev Permanent

Dibble Engineering
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10104.35 10294.3 2388.88 F

CROSS SECTION

RIVER: RV WlO T1 •REACH: R1 RS: 0.532

INPUT
Description:
Station Elevation Data num~ 36

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

9920.842383.26 9925.83 2382.93 9932.07 2382.2 9937.82 2381. 81 9941.68 2381.54
9943.512381.287 9946.96 2380.81 9950.39 2380.53 9955.28 2379.76 9957.55 2379.63
9960.38 2379.71 9975.22 2379.91 9980.7 2379.94 9985.08 2380.06 9986.15 2380.21
9992.38 2380.21 9993.75 2380.04 9998.96 2379.87 10000 2379.8210001.08 2379.77

10001. 56 2379.8310016.66 2381.2610017.13 2381.2710062.81 2381. 9510065.85 2382
10082.32 2382.1710097 .15 2382.3510105.64 2382.0510148.82 2380.4610167.94 2381.64

10177.4 2382.24 10196.4 2383.1910202.24 2383.4610210.61 2383.8410229.28 2384.77
10237.09 2384.77

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

.. '* '* ** * * ** ** *** * * *_.1\'*" *'" **""11"" * .......... '" "" '* ** .......... **
9920.84 .06 9943.51 .03510017 .13 .06

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9943.5110017.13 201. 53 201. 53 201. 53 .1 .3

Ineffective Flow num= 1
Sta L Sta R Elev Permanent

10097.1510237.09 2382.35 F

CROSS SECTION

RIVER: RV W10 T1
REACH: R1 RS: 0.494

INPUT
Description:
Station Elevation Data num= 50

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

9680.59 2380.76 9681.49 2380.71 9693.64 2379.5 9703.38 2378.68 9715.37 2377.85
9720.45 2377.73 9744.19 2377.48 9764.16 2377.08 9769.83 2377.01 9776.77 2376.84
9800.16 2376.43 9807.54 2375.23 9808.11 2375.15 9813.18 2375.3 9818.23 2375.43
9818.67 2375.46 9819.27 2375.48 9821.91 2375.59 9842.7 2377 .13 9853.48 2376.75
9873.42 2377.04 9893.09 2377 .41 9906.6 2377 .26 9911.91 2377.07 9922.99 2376.83
9924.11 2376.84 9927.65 2376.88 9942.93 2377.04 9947.89 2377.49 9951.77 2377.69 •9962.44 2377.6 9973.69 2377.68 9983.84 2377.7 9990.8 2377.15 9998.71 2376.67

10000 2376.9910003.09 2377.7610005.35 2377.9310012.09 2377.73 10017.8 2377.4
10023.8 2377.46 10031.7 2376.6410033.38 2376.510035.04 2376.6510048.29 2377.78

10061. 28 237910067.19 2379.5810071.19 2380.1310083.89 2381.7710091.68 2382.43

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

.. *********** .. ******** ** .. ** ........................ '* **** ...... **
9680.59 .06 9983.84 .03510003.09 .06

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9983.8410048.29 28 106.54 106.54 .1 .3

CROSS SECTION

RIVER: RV W10 T1
REACH: R1 RS: 0.474

INPUT
Description:
Station Elevation Data num= 52

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
****************"'*************************.'*************************************

9685.54 2382.33 9688.27 2382.39 9701. 35 2381.75 9730.25 2380 9730.44 2379.98
9731. 45 2379.9 9754.65 2377.64 9771. 49 2377.16 9786.69 2376.88 9803.79 2376.48
9825.01 2375.99 9837.86 2375.74 9844.36 2375.1 9847.16 2374.64 9851.98 2374.65
9854. 09 2374. 7 9860.09 2375.09 9862.54 2375.16 9862.56 2375.16 9868.46 2375.32
9875.11 2375.6 9882.38 2375.73 98852375.816 9896.12 2376.18 9916.11 2376.44

9923.4 2376.44 9933.98 2376.12 9950.21 2375.56 9964.06 2375.47 9965.09 2375.46
9965.27 2375.47 9971. 61 2375.77 9978.3 2375.45 9987.25 2375.19 9993.01 2374.99

10002.36 2374. 77 100062375.845 10006.92376.11110009.57 2376.910018.45 2379.82
10034.93 2380.7410042.18 2380.6910047.31 2380.6210055.61 2380.5110080.97 2377.58
10096.01 2376.0710124.47 2377.2210153.122378.1110153.59 2378.110177.45 2378.03
10182.31 2377.6810184.74 2377.45

Manning I s n Values num= 3
Sta n Val Sta n Val Sta n Val

************************************************

9685.54 .055 9971. 61 .04510009.57 .055

•
Expan.

.3
Coeff Contr.

.1
Lengths: Left Channel Right

646.3 646.3 646.3
Elevation= 2380.74

Bank Sta: Left Right
9923.410009.57

Right Levee Station-10034. 93

CROSS SECTION

RIVER: RV W10 T1
REACH: R1 RS: 0.351
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INPUT
Description:
Station Elevation Data num=

Sta Elev Sta Elev
40
Sta Elev Sta Elev Sta Elev

9776.35 2366.76 9780.52 2366.38 9806.96 2364.91 9820.68 2364.05 9832.5 2363.73
9857 2362.99 9868.66 2362.17 9872.49 2361.82 9876.352361.336 9878.15 2361.11

9885.1 2360.82 9907.31 2360.69 9919.322361.055 9919.82 2361.07 9929.89 2360.87
99302360.871 9938.15 2360.93 9951.72361.042 9951. 92361. 044 9974.37 2361.23

9979.06 2361.26 9980.03 2361.26 9980.59 2361.26 9984.13 2361.13 10000 2360.62
10009.35 2360.3310012.452361.11310020.32 2363.110025.84 2364.3910035.86 2364.81
10054.74 2364.610072.95 2364.8510096.34 2363.6710111.22 2363.0710117.33 2362.71

10127.6 2362.5810135.72 2362.6610138.36 2362.6610141.55 2362.6310155.08 2362.49

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

'* * *"" *.** **""*""* ** ....... * * ... '* '* * .... * ... * * ...... * * * * ... *""""* * * ... *""-
9776.35 • 055 9979.06 .04510012.45 .055

Bank Sta: Left Right Lengths: Left Channel Right Caeff Contr. Expan.
9919.8210012.45 333.58 333.58 333.58 .1 .3

CROSS SECTION

RIVER: RV WI0 T1
REACH: R1 RS: 0.288

INPUT
Description: Q~980 cfs (CPG-G4, 24 hr)
Station Elevation Data Dum"" 37

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev----*-*--*-----*-*------_.--**----*...-_--_ ... _.***._-**""**""""""*--""""""""***-"""" •• ***,,,,,,,,
9721.36 2362.65 9725.99 2362.53 9748.01 2361.51 9760.22
9809.54 2357.13 9818.33 2356.42 9819.562356.38 9826.92
9855.41 2353.19 9856.96 2353.04 9860.51 2353.04 9863.08
9869.08 2354.31 9874.81 2354.13 9887.01 2354.14 9898.58
9913.91 2353.99 9915.25 2353.98 9951.29 2353.92 9957.49

100002353.8910000.02 2353.8910010.73 2353.8910012.47
10025.05 2356.5510039.63 2359.8210046.92 2359.9410081.47
10082.76 2361.98 10082.8 2361.99

2360.87 9780.16 2359.26
2355.71 9846.29 2353.78
2353.46 9865.38 2354
2354.18 9911.06 2353.98
2353.9 99802353.895

2354.0810014.36 2354.16
2361.9210082.59 2361.97

Manning's n Values
Sta n Val

num=
Sta n Val

3
Sta n Val

9721. 36 .055 10000 .04510012.47 .055

Bank Sta: Left Right
9951.2910012.47

Lengths: Left Channel
o 0

Right
o

Caeff Contr.
.1

Expan.
.3

SUMMARY OF MANNING'S N VALUES

River:RV WID T1
*************************************1r**************"'.***********

Reach River Sta. n1 n2 n3
* * .. * * * * * ... * * ** ............ * .............. * * ** * * * * * * * * * * * * * ** * * * * * * * * * * * * * * ** * * * * * * *
'R1 1.204 · 06* .035' · 06*
'R1 1.197 · 06* .035' · 06*
'R1 1.1B7 .06* .035' · 06*
*RI 1.145 · 06* . 035* · 06*
'Rl 1.123 · 06* . 035* · 06*
'Rl 1.104 · 06* .035' · 06*
'R1 1. 096 .06' .035' .06*
'R1 1. 058 · 06* .035' .06*
'R1 1. 007 · 06* .035' · 06*
'R1 0.991 · 06* .035' · 06*
'R1 0.918 .06* .035' · 06*
'R1 0.873 .06* .035' · 06*
'R1 0.839 .06* .035' .06*
'R1 0.809 · 06* .035' .06*
'R1 0.787 · 06* .035' .06*
'R1 0.767 · 06* .035' .06*
'R1 0.748 .06* .035' .06*
'R1 0.722 · 06* .035' · 06*
'R1 0.698 · 06* .035' · 06*
'R1 0.679 · 06* .035' · 06*
'R1 0.654 · 06* .035' · 06*
'R1 0.622 .06* .035' · 06*
'R1 0.565 .06' .035' .06*
'R1 0.545 · 06* .035' · 06*
'R1 0.532 · 06* .035' · 06*
'Rl 0.494 · 06* .035' .06'
'Rl 0.474 .055' .045' .055'
'Rl 0.351 .055' .045' .055'
'R1 0.288 .055' .045' .055'
*****************************************************************

SUMMARY OF REACH LENGTHS

River: RV WIO TI
****************************************"'**"'*********************

Reach River Sta. Left '* Channel * Right
* * '* '* '* * * * * '" '* '* * ** * * * * * * * * * ** * * * * * * * '* * * * * * * '" * * '* * * * * '" '" '* '* '* * * * ** * * * '* '* '* '*
'R1
'Rl

1.204
1.197

37.23'
51.94'

37.23'
51. 94'

37.23'
51. 94'
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*Rl
*Rl
*Rl
*Rl
*Rl
*Rl
*Rl
*Rl
*Rl
*Rl
*Rl
*Rl
*Rl
*Rl
*Rl
*Rl
*Rl
*Rl
*Rl
*Rl
*Rl
*Rl
*Rl
*Rl
*Rl
*Rl
*Rl

1.187
1.145
1.123
1.104
1. 096
1. 058
1. 007
0.991
0.918
0.873
0.839
0.809
0.787
0.767
0.748
0.722
0.698
0.679
0.654
0.622
0.565
0.545
0.532
0.494
0.474
0.351
0.288

100*
114.76*
101.84*

41.76*
198.25*
274.21*

81.87*
383.09*
241. 35*

150·
156.53*
119.38*
105.71*
101.31*
134.35*
128.29*

97.33*
120*

166.87*
300.43*
108.72*

67.13*
201. 53*

28*
646.3*

333.58*
0*

223.49*
114.76*
101.84*

41. 76*
198.25*
274.21*

81. 87*
383.09*
241. 35*
178.16*
156.53*
119.38*
105.71*
101. 31 *
134.35*
128.29*

97.33*
134.32*
166.87*
300.43*
108.72*

67.13*
201. 53*
106.54*

646.3*
333.58*

0*

223.49*
114.76*
101. 84*

41. 7 6*
198.25*
274.21·

115*
230*

241.35*
178.16*
156.53*
119.38*
105.71*
101.31*
134.35*
128.29*

97.33*
134.32*
166.87*
300.43*
108.72*

67.13*
201. 53*
106.54*

646.3*
333.58*

0*

•

*********************************************************"'*******"'**************

SUMMARY OF CONTRACTION ANO EXPANSION COEFFICIENTS
River: RV WID Tl

*****************"'*************************************
Reach River Sta. * Contr. '" Expan .

*Rl
*Rl
*Rl
*Rl
*Rl
*Rl
*Rl
*Rl
*Rl
*Rl
*Rl
*Rl
*Rl
*Rl
*Rl
*Rl
*Rl
*Rl
*Rl
*Rl
*Rl
*Rl
*Rl
*Rl
*Rl
*Rl
*Rl
*Rl
*Rl

1.204
1.197
1.187
1.145
1.123
1.104
1. 096
1.058
1.007
0.991
0.918
0.873
0.839
0.809
0.787
0.767
0.748
0.722
0.698
0.679
0.654
0.622
0.565
0.545
0.532
0.494
0.474
0.351
0.288

.1*

.1*

.1*

.1*

.1*

.1*

.1 *

.1 *

.1*

.1 *

.1*

.1*

.1*

.1*

.1*

.1*

.1*

.1*

.1*

.1*

.1*

.1*

.1*

.1*

.1*

.1*

.1*

.1*

.1 *

. 3*

.3*

.3*

.3*

.3*

.3*

.3*

.3*

.3*

.3*

.3*

.3*

.3*

. 3*

.3*

.3*

.3*

.3*

.3*

.3*

.3*

.3*

.3*

.3*

.3*

.3*

.3*

.3*

.3*

•
*****************************************************************"'******** •• ****

ERRORS WARNINGS AND NOTES
Errors Warnings and Notes for Plan : RV Wash 7

River: RV W7 Reach: Rl RS: 8.325 Profile: 100-YR FP
Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth

for the water surface and continued on with the calculations.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated

water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The
program defaulted to critical depth.

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was
used.

River: RV W7 Reach: Rl RS: 8.252 Profile: 100-YR FP
Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth

for the water surface and continued on with the calculations.
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4.

This may indicate the need for add! tiona1 cross sections.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated

water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The
program defaulted to critical depth.

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was
used.

River: RV W7 Reach: Rl RS: 8.162 Profile: 100-YR FP
Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth

for the water surface and continued on with the calculations.
Warning:Divided flow computed for this cross-section.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

•
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The critical depth with the lowest, valid, water surface was

The critical depth with the lowest, valid, water surface was

The critical depth with the lowest, valid, water surface was

The critical depth with the lowest, valid, water surface was

The critical depth with the lowest, valid, water surface was

Profile: 100-YR FP
this cross-section.

Profile: 100-YR FP
this cross-section.

RS: 7.273
computed for

RS: 7.271
computed for

Note:

Note:

Note:
Note:

Note:

Note:

Note:

Note:
Note:

Note:
Note:

the need for additional cross sections.
Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated

water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The
program defaulted to critical depth.
Multiple critical depths were found at this location.
used.

River: RV W7 Reach: R1 RS: 8.087 Profile: 100-YR FP
Warning:Divided flow computed for this cross-section.
Warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for additional cross sections.
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
River: RV W7 Reach: Rl RS: 8.037 Profile: 100-YR FP

Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth
for the water surface and continued on with the calculations.

Warning:Divided flow computed for this cross-section.
Warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for additional cross sections.
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated

water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The
program defaulted to critical depth.
Multiple critical depths were found at this location.
used.

River: RV W7 Reach: R1 RS: 7.974 Profile: 100-YR FP
Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth

for the water surface and continued on with the calculations.
Warning:Divided flow computed for this cross-section.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated

water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The
program defaulted to critical depth.
Manning's n values were composited to a single value in the main channel.
Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was
used.

River: RV W7 Reach: Rl RS: 7.910 Profile: 100-YR FP
Warning:Divided flow computed for this cross-section.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
River: RV W7 Reach: Rl RS: 7.825 Profile: 100-YR FP

Warning: Oivided flow computed for this cross-section.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
Multiple critical depths were found at this location.
used.

River: RV W7 Reach: Rl RS: 7.730 Profile: 100-YR FP
Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth

for the water surface and continued on with the calculations.
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated

water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The
program defaulted to critical depth.
Multiple critical depths were found at this location.
used.

River: RV W7 Reach: R1 RS: 7.620 Profile: 100-YR FP
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
Multiple critical depths were found at this location.
used.

River: RV W7 Reach: R1 RS: 7.554 Profile: 100-YR FP
Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth

for the water surface and continued on with the calculations.
Warning:Divided flow computed for this cross-section.
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated

water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The
program defaulted to critical depth.

River: RV W7 Reach: R1 RS: 7.413 Profile: 100-YR FP
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
Manning's n values were composited to a single value in the main channel.
Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was
used.

River: RV W7 Reach: R1 RS: 7.318 Profile: 100-YR FP
Warning:Divided flow computed for this cross-section.
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
Manning's n values were composited to a single value in the main channel.
Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was
used.

River: RV W7 Reach: R1
Warning:Divided flow

River: RV W7 Reach: R1
Warning:Oivided flow
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River: RV W7 Reach: Rl RS: 7.269 Profile: lOO-YR FP
Warning:Divided flow computed for this cross-section.
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E.3.3 HEC-RAS Output
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HEC-RAS Plan: RV Wash 7 River: RVW7 Reach: 11.1 Profile:100-YR FP ....•........ ....... ...... '.' .... . ... .........
Ri'

.....
W.S

E.G.·.····· .... Fro1.lde f
IRiver Reach Sta •Profile Q Total Min ChEl Iw.s. E.G . . Elev ·Slope VelChnl Flow Area Top Width ChI

(cfs) (ft) (ft) (ft) (ft) (it/it) (it/s) (sq it) (ft)

IRV W7 Rl .8 l25 lO-YR FP 480.00 248L 05 2482.27 2482.27 2482.51 0.013731 4.83 149.85 338.72 0.79
RVW7 '.•..•.. R1 8.252 1100"YRFP' 670.00 247L58 2472.38 2472.38 2472.68 0.024528 4.79 160.05 328.32 0.98
RV W7 R1 8.162 100-YRFP 670.00 2459.61 2462.28 2462.28 2462.83 0.010112 6.60 139.99 168.31 0.83
RV W7 R1 8.087 100-YRFP 670.00 2450.87 2452.59 2452.36 2452.89 0.012669 5.45 165.83 155.77 0.87
RV W7 R1 8.037 100-YR FP 670.00 2445.08 2447.15 2447.15 2447.95 0.031084 8.12 104.14 158.00 L34

IRV W7 R1 7.974 100-YR· FP 670.00 2437.77 2440.15 2440.15 2440.41 0.011829 5.32 229.98 413.70 0.73
RV W7 R1 7.910 100-YR FP 670.00 2430.87 2431.48 243L41 2431.75 0.022976 2.77 177.54 283.06 0.91
RVW7 R1 7.825 100-YRFP 670.00 242L52 2422.99 2422.69 2423.07 0.014466 2.77 301.77 452.09 0.56
RV W7 R1 7.730 100-YRFP 670.00 241L43 2413.27 2413.27 2413.63 0.025739 5.85 166.84 375.55 0.86
RV W7 R1 7.620 100-YR FP 670.00 2400.99 2402.81 2402.40 2402.88 0.007613 2.70 348.90 596.70 0.40
RV W7 R1 7.554 100-YRFE' 670.00 2396.25 2397.66 2397.66 2398.01 0.033709 5.14 158.72 237.64 0.95
RV W7 Rl 7.413 100-YRFP 670.00 2380.11 2383.47 2382.65 2383.84 0.011604 4.91 143.63 86.18 0.55
RV W7 R1 7.318 100-YR FP 670.00 237L 32 2374.34 2374.05 2374.79 0.031572 6.60 149.49 168.75 0.84
RV W7 R1 7.273 100-YR FE' 670.00 2367.99 2369.77 2369.89 0.013785 3.21 241.76 318.25 0.62
RV W7 R1 7.271 100-YR FP 670.00 2367.87 2369.56 2369.73 0.019459 3.85 217.64 290.70 0.73
RV W7 R1 7.269 100-YR FP 670.00 2367.54 2369.19 2369.13 2369.46 0.034162 4.50 161.66 242.26 L02
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HEC-RAS Version 3.1.3 May 2005
U.S. Army Corp of Engineers

Hydrologic Engineering Center
609 Second Street
Davis, California •X X XXXXXX

X X X
X X X
XXXXXXX XXXX
X X X
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X X XXXXXX
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X X
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X
X X
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X X
X X
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X X
X X
X X

xx
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XXXXXX
X X
X X
X X

XXXX
X
X

XXXX
X
X

XXXXX

** * * * * * * ** * * * * * * * * * * * * * * * * * * * * .. * * * * * .. * * * * * * * * * * * * * ...... * * ** * * * * * * * * * * * * * * * * * * * * * * *

PROJECT DATA
Project Title: RV Wash 7
Project File RV_Wash_7 .prj
Run Date and Time: 11/1/2007 10:05:53 AM

Project in English units

Project Description:
Rio Verde ADMP, Project FCDMC 2001C056, RV Wash 7. Phase 3 RAS model started in
May 2005, preliminary model completed in June 2005.

RAS model is prepared by
Dibble Engineering. Field reconnaissance per report dated April 18,
2005.

For the study wash, the starting water surface elevation is taken from
normal depth for three cross sections repeated at ten-foot intervals. The
slope-area method is the same as the normal depth method.

RV Wash 7
Floodplain Delineation
From a point approximately 5,000 feet south and 700
feet east of the intersection of 140th Street and Rio Verde Drive (River Mile
7.255) to a point approximately 4,000 feet south and 1,900 feet east of the
intersection of 132nd Street and Rio Verde Drive (River Mile 8.325), a distance
of 1.070 river miles.

Topographic mapping is supplied by the Flood Control
District of Maricopa County.

The Cross-section data were generated by
INROADS, based on the DTM data. The mapped hydraulic base line represents the
10, ODD-station point of the HEC-RAS model.

Discharge data is from the Rio
Verde ADMP HEC-1 model. The original models are from the Flood Control District
of Maricopa County, prepared for the Rio Verde South Floodplain Delineation,
the Rio Verde South Extension Floodplain Delineation, the Rio Verde North
Floodplain Delineation, and the Rio Verde North Extension Floodplain
Delineation. The HEC-1 models were modified for the Rio Verde ADMP. The final
HEC-1 files were reviewed in February 2004 and FCDMC approved the hydrology
model.

Hydrologic concentration points are noted in cross-section
descriptions using the corresponding HEC-1 ID's. The flow rates have been
rounded to the nearest 10 cubic feet per second (cfs). Flow rates obtained from
HEC-l are applied at the downstream end of the relevant sub-basin and stepped
upstream at cross-sections to j"'leet the HEC-1 flow from the upstream
sub-basin.

River Mile (RM) stationing is based upon the estimated tie in
point with downstream receiving waters or the start of two-dimensional flow
models. This point represents RM 0.000. The assumed starting WS Elevation is
based upon normal depth in the study wash.

Horizontal and Vertical
Coordinate Basis for this project is as follows:

Horizontal--Arizona State
Plane, Central Region, NAD 1983

Vertical--NAVD 1988

RAS model river naming
corresponds to project river naming as follows:

RV W7 - RV Wash 7

********************************************************************************

•

PLAN DATA

Plan Title: RV Wash 7
Plan File j : \200 6\10-0606.1 \Design Notebook\Drainage Design\HEC-RAS\RV_Wash_7. pOl

Geometry Title: RV Wash 7
Geometry File j : \2006\1 0-0606.1 \Design Notebook\Drainage Design \HEC-RAS\RV_Wash_7. gOl

Flow Title
Flow File

RV Wash 7
j: \2006\10-0606.1 \Design Notebook\Drainage Design\HEC-RAS\RV_Wash_7. f01 •Plan Surrunary Information:

Number of: Cross Sections
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Culverts
Bridges

Inline Structures
Lateral Structures -

Computational Information
Water surface calculation tolerance
Critical depth calculation tolerance
Maximum number of iterations
Maximum difference tolerance
Flow tolerance factor

0.01
0.01
20
0.3
0.001

Computation Options
Critical depth computed only where necessary
Conveyance Calculation Method: At breaks in n values only
Friction Slope Method: Average Conveyance
Computational Flow Regime: Subcritical Flow

Encroachment Data
Equal Conveyance True
Left Offset
Right Offset

River
RS
8.325
8.252
8.162
8.087
8.037
7.974
7.910
7.825
7.730

7.620
7.554
7.413
7.318
7.273
7.271
7.269

RV W7
Profile
PF 2
PF 2
PF 2
PF 2
PF 2
PF 2
PF 2
PF 2
PF 2

PF 2
PF 2
PF 2
PF 2
PF 2
PF 2
PF 2

Reach
Method

1
1
1
1
1
1
1
1
1

1
1
1
1
1
1
1

Rl
Value1 Value2
9992.9 10040

9947.99 10021
9967 10008.3

9989.0810054.61
9990 10039.7

9947.7210012.99
9972.410139.76

9941.6510055.86
9976.4210027.28

9986.0910067.62
9910.9 10044.4

9968.3410023.35
9972.9110012.04
9928.78 10049.1
9956.06 10044.5
9957.5310057.76

FLOW DATA

Flow Title: RV Wash 7
Flow File j:\2006\10-0606.1\Design Notebook\Drainage Design\HEC-RAS\RV_Wash_7.fOl

Flow Data (cfs)

* River
* RV W7
* RV W7
* RV W7

Reach
Rl
Rl
Rl

RS
8.325
8.252
7.554

100-YR FP *
480 *
670 *
670 *

Boundary Conditions
**************************************************************** •• ****** ••••••••••• **.* ••••••• ******** ••
* River

• RV W7

GEOMETRY DATA

Reach

Rl

Profile

100-YR FP

Upstream Downstream

Normal S = 0.0341 •

Geometry Title: RV Wash 7
Geometry File j : \2006\10-0606.1 \Design Notebook\Drainage Design \HEC-RAS\RV_Wash_7 .gOl

CROSS SECTION

RIVER: RV W7
REACH: Rl RS: 8.325

INPUT
Description: 0=480 cfs (CP09A2, 24
Station Elevation Data num=

Sta Elev Sta Elev

hr)
62
Sta Elev Sta Elev Sta Elev

9522.64 2488.04 9524.04 2488.06 9542.95 2487.83 9583.48 2486.48 9624.42 2485.02
9632.21 2484.55 9643.82 2483.8 9656.19 2482.97 9665.61 2483.72 9686.36 2485.01
9686.37 2485.01 9692.22 2485.16 9695.98 2485.22 9701. 38 2485.31 9707.63 2485.33
9712.28 2485.37 9733.43 2485.08 9735.23 2485.09 9735.7 2485.08 9737.79 2485.09

9738.7 2485.08 9752.58 2485.14 9758.52485.02 9758.62 2485.01 9761.14 2484.87
9762.2 2484.77 9778.63 2483.82 9802.23 2482.43 9820.68 2481.92 9826.87 2481. 96

9836.41 2481. 9 9851. 93 2481. 89 9884.02 2481. 86 9885.66 2481. 86 9927.72 2481.87
9934.74 2481.9 9944.4 2481.92 9946.9 2481.92 9968.09 2481.96 9992.9 2481.27
9999.73 2481.0810000.24 2481.0710026.73 2481.0610030.15 2481.0510030.81 2481.06

100402481.26910041.79 2481.3110073.67 2482.0410076.07 2481.9510091.82 2481.18
10113.55 2480.1710116.18 2480.0610118.27 2479.9510118.96 2479.9210119.46 2479.9
10121.35 2479.88 10123.4 2479.9210133.67 2480.9810160.51 2483.6310168.03 2484.22
10177.792485.0110182.56 2486.02

Manning's n Values
Sta n Val

num=
Sta n Val

3
Sta n Val

9522.64 .045 9992.9 .04 10040 .045
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Bank Sta: Left
9992.9

Ineffective Flow
Sta L Sta R

10073.6710182.56

CROSS SECTION

Right
10040

num=
Elev

2482.37

Lengths: Left
388.93

1
Permanent

F

Channel
388.93

Right
388.93

Coeff Contr.
.1

Expan.
.3

•
RIVER: RV W7
REACH: R1 RS: 8.252

INPUT
Description: 0=670 cfs (CP09A4, 24
Station Elevation Data num=

Sta Elev Sta Elev

hr)
39
Sta Elev Sta Elev Sta Elev

**********"'********"'*******"'''''''********''''''*****'''''''''''''''*******"'''''''********'''**'''''''''''''''****
9751.46

9795.2
9837.63

9877.5
9977.98

10021
10130.84
10222.35

2484.08 9767.71 2479.93 9775.462478.69 9781.26
2476.31 9804.88 2475.17 9806.782474.99 9808.9
2472.78 9842.72 2472.8 9855.982472.36 9875.15
2471.03 9884.23 2471.15 9909.01 2471.54 9941.87
2471.57 99812471.578 9999.98 2471.63 10000
2471.7210060.92 2472.0610089.58 2472.24 10095.2
2472.0410149.17 2472.0410180.05 2471.9710198.55
2479.8610222.532479.92 10222.72479.97 10222.8

2477.88 9789.08 2476.93
2474.99 9813.34 2474.94
2471.25 9877.04 2471.03
2471.83 9951.09 2471.56
2471.6310016.24 2471.68
2472.2710110.19 2472.37
2474.1110206.19 2474.98

2480

Manning's n Values
Sta n Val

num=
Sta n Val

3
Sta n Val

* * *'" '" * ****** *'" "'** ** * * * * * ** ** '" * * * '" '" '" *** ***"'* *****
9751.46 .045 9981 .04 10021 .045

Bank Sta: Left
9981

Ineffective Flow
Sta L Sta R

10110.2 10222.8

Right
10021

num=
Elev

2472.71

Lengths: Left Channel
500 473.54

Permanent
F

Right
480

Coeff Contr.
.1

Expan.
.3

CROSS SECTION

RIVER: RV W7
REACH: R1 RS: 8.162

****"'''''''********'''*''''''********'''''''''''''''*******''''''''''''***''''''''''''''''''''''''****"'-"'''''''''''''-*-**-******'''''''''

INPUT
Description:
Station Elevation Data num=

Sta E1ev Sta E1ev

2471.08 9910.5
2466.18 9947.73
2460.52 9993.24
2459.6110005.81
2461. 3710043.37
2462.9710121.86
2462.3610226.82
2461.9810270.97
2464.1110312.01
2466.23

2471.25 9913.32 2471.23
2465.64 99672461.537
2460.57 9993.72460.52
2460.72 10008.32461.53
2461.4210075.47 2461.61
2463.0610149.24 2462.94
2462.2910233.67 2462.15
2462.3310294.14 2463.33
2464.1610331.06 2465.08

•
ElevStaElevStaE1ev

48
Sta

2471. 03 9904.21
2466.62 9944.31
2460.05 9991.92
2459.8610002.42
2461.4710035.29
2462.2310110.95

2463.2 10223.4
246210247.98

2464.1210311.09
2465.5210363.43

9895.34 2470.21 9903.08
9919.562470.27 9942.76
9974.97 2459.84 9979.14

10000 2459.8610000.03
10024.73 2461.4710029.88
10078.292461.7810089.92
10175.55 2462.8910189.26
10243.13 2461.9310243.17

10298.3 2463.5910311.07
10344.92 2465.5710357.78

Manning's n Values
Sta n Val

num=
Sta n Val

3
Sta n Val

****** * '" ** * * * * * '" '" '" '" ***'* *'*"''''* '" '" * *******"'''''''*****-*
9895.34 .05 9967 .035 10008.3 .05

Bank Sta: Left Right
9967 10008.3

Ineffective Flow num=
Sta L Sta R Elev

10189.7610363.432463.72

Lengths: Left
395.98

1
Permanent

F

Channel
395.98

Right
395.98

Coeff Contr.
.1

Expan.
.3

CROSS SECTION

RIVER: RV W7
REACH: R1 RS: 8.087

INPUT
Description:
Station Elevation Data num=

Sta Elev Sta Elev
40
Sta Elev Sta Elev Sta Elev

*'*'***********-*"'*******--"'********"'**"'*******"''''************'*****-"'''''''************

********'** * * * * '" '" '" * *******"'*-*'" * * * * * * '" '" "'* '" * * '" * * '" *

nUffi::E

Sta n Val
Manning's n Values

Sta n Val

Bank Sta: Left Right
9989.0810024.83 •Expan.

.3
Caeff Contr.

.1

2455.17 9809.62454.71
2453.97 9887.46 2454.1
2451. 65 9951. 71 2453.67
2452.02 9990 2451. 86
2451.37 100202451.843
2451.7110060.62 2451.61
2450.5910105.83 2450.27
2456.3410154.442456.75

Right
250

2456.13 9793.09
2454.35 9869.43
2451.59 9939.41
2453.03 9989.08
2450.8710013.24
2451.6110050.12
2451. 3 6100 99.66
2456.1810142.68

3
Sta n Val

Lengths: Left Channel
262.91 262.91

.03510024.83 .05

2456.65 9773.04
2454.34 9859.23
2451. 79 9938.54

2453.5 9982.41
2450.9810003.75

2451.710037.68
2451.410086.32

2455.1210137.42

.05 9989.08

2459.98 9758.77
2454.3 9838.31
2453.8 9935.99

2453.67 9961. 05
2451.17 10000
2452.1810035.22
2451.4510083.66

2450.410133.62

9734.87

9734.87
9824.74
9904.68
9954.13
9993.96

10024.83
10076.74
10107.11

CROSS SECTION
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RIVER: RV W7
REACH: R1 RS: 8.037

INPUT
Description:
Station Elevation Data num=

Sta Elev Sta Elev
64
Sta Elev Sta Elev Sta Elev

9461. 98 2449.12 9467.16 2449.21 9480.15 2448.63 9490.36 2448.23 9504.28 2447.72
9507.26 2447.55 9510.16 2447.37 9530.91 2446.33 9552.21 2443.61 9562.34 2442.34
9565.01 2442.12 9570.5 2442.27 9574.87 2442.53 9594.71 2444.74 9598.16 2445.06
9601. 75 2445.4 9623.7 2446.7 9625.89 2446.84 9632.43 2446.85 9664.77 2446.64
9669.13 2446.61 9675.8 2446.6 9706.94 2446.75 9724. 94 2446.68 9729.68 2446.58
9734.47 2446.7 9744.93 2446.9 9765.38 2447.1 9783.94 2447.26 9844 2447.3

9851. 2 2447.32 9853.36 2447.33 9857.4 2447.29 9885.41 2447.07 9902.88 2447.17
9923.56 2447.03 9939.08 2447.16 9942.99 2446.4 9958.13 2445.33 9962.24 2446.8
9965.08 2447.06 9971. 94 2446.34 9975.25 2446.17 9989.92 2446.52 99902446.507

9996.6 2445.45 10000 2445.1610000.97 2445.0810008.34 2446.1110011.67 2446.47
10015.31 2446.5310020.31 2446.64 10023.2 2446.38 10033.2 2445.51 10039.72446.503
10047.67 2447.7210053.45 2449.1310063.822449.9110076.39 2450.8710083.65 2451.31
10095.66 2452.4610100.65 2452.56 10104.52452.6410124.34 2454

Manning's n Values num=- 3
Sta n Val Sta n Val Sta n Val

............ '* ............ 1< '* ............... '* .. * .... * ................ * •• "" * ** ....

9461.98 .05 9990 . 035 10039.7 .05

Bank Sta: Left Right Lengths: Left Channel Right Coe!i Contr. Expan.
9990 10039.7 335.06 335.06 290 .1 .3

Left Levee Station= 9851.2 Elevation= 2447.32

CROSS SECTION

RIVER: RV Vl7
REACH: R1 RS: 7.974

INPUT
Description:
Station Elevation Data num= 85

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

9581. 88
9627.49
9671.54
9786.68
9870.99
9973.86
9999.95

10012.99
10075.14
10109.88
10170.41
10228.36
10268.29
10289.29
10344.1

10399.33
10437.65

2444.39 9595.47 2443.69 9601.51
2441.67 9631.1 2441.29 9645.34
2438.43 9675.27 2438.81 9695.15
2440.22 9808.06 2440.03 9826.4
2439.41 9877.4 2439.49 9932.21
2439.89 9986.22438.498 9989.64
2437.89 10000 2437.8910006.32
2440.19 10029.5 2440.0810032.32
2439.8410089.09 2439.3310092.98
2438.7510127.452439.7410132.07
2440.0410178.31 2440.3210195.44
2440.0310233.02 2440.2510239.88
2439.8910270.35 2439.8410274.62
2439.5510300.08 2440.0810301.76
2440.2810359.77 2440.0510365.18

2439.910405.31 2440.1910409.23
2438.2110448.55 2440.4210452.12

2443.43 9626.92 2441.72 9627.25
2439.7 9647.2 2439.53 9664.2

2439.25 9718.7 2439.79 9732.37
2439.87 9836.33 2439.52 9847.16
2439.69 9937.48 2439.73 9942.88
2438.11 9989.85 2438.08 9991.38
2437.77 10008.72438.47110008.73
2440.0110043.08 2439.89 10063.5
2439.14 10095.6 2439.1110104.62
2440.0410133.782440.0110158.15

2440.1 10207.52440.0610218.41
2440.5410254.31 2440.4510256.82
2439.8210278.03 2439.8710285.64
2440.2910321.812440.7310327.86
2440.1510369.33 2439.7910379.37
2440.0710424.32 2439.7210428.57
2441.3510454.47 2441.8510463.62

2441.69
2437.73
2439.88
2438.83
2439.76
2438.05
2438.48
2439.93

2438.9
2439.79
2440.14
2440.31
2439.78
2440.64
2439.29
2439.24

2444

Manning I 5 n Values
Sta n Val

num=
Sta n Val

3
Sta n Val

9581.88 .05 9986.2 .035 10008.7 .05

Expan.
.3

Co;;fi Contr.
.1

Right
400

2440.22
2440.54

Lengths: Left Channel
336.77 336.77

Elevation=
Elevation=

Bank Sta: Left Right
9973.8610012.99

Left Levee Station= 9786.09
Right Levee Station=10239.88

CROSS SECTION

RIVER: RV Vl7
REACH: R1 RS: 7.910

INPUT
Description:
Station Elevation Data num=

Sta Elev Sta Elev
55
Sta Elev Sta Elev Sta Elev

9763.93 2436.85 9782.06 2435.3 9793.51 2435.86 9796.41 2436.17 9799.67 2435.82
9813.16 2433.58 9821. 95 2432.42 9844.62430.68 9847.1 2430.54 9870.6 2429.7
9870.76 2429.7 9870.85 2429.68 9888.8 2429.93 9889.94 2430.03 9906.66 2430.86
9907.86 2430.91 9929.27 2432.1 9930.03 2432.1 9960.64 2432.04 9972.4 2431.77
9981.21 2431. 52 99942431.026 9997.52 2430.89 9998.27 2430.87 10000 2430.92

10003.83 2431.02 100042431.02510017.82 2431.410018.42 2431.4110021.28 2431. 45
10040.01 2431. 7110056.47 2431.6510079.01 2431.8510092.43 2431. 61 10125.4 2431.47
10135.35 2431.4410166.75 2431.1510173.02 2431.1910177.07 2431.1910201.31 2431. 2
10202.03 2431.210208.45 2431.0310233.85 2430.42 10240.6 2430.3810254.31 2430.75
10255.95 2430.6 10270 2430.7510279.05 2431.2210290.38 2432.1110312.94 2433.94
10315.98 2434.2410323.25 2434.57 10343.1 2435.62 10348.2 2435.8710350.71 2435.84

Manning's n Values
Sta n Val

num=
Sta n Val

3
Sta n Val

*'*'*'*'*'*'*'*'*'* '* '* '* '* '* '* '* '*'*'* '* '* '* '* * * * * * * * '* '* '*'* * '* * '* * * ** * * * '**
9763.93 .05 9994 .035 10004 .05

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.

Dibble Engineering
November, 2007

5 Rio Verde Area Drainage Master Plan
HEC-RASOutput-RVWash 7



9972.410040.01 520 450.22 450.22 .1 .3

CROSS SECTION

RIVER: RV W7 •REACH: R1 RS: 7.825

INPUT
Description:
Station Elevation Data num= 58

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
************"'****************************"'.*********************"''''********'''.****

9642.52 2426.84 9657.06 2426.79 9667.66 2426.3 9686.45 2425.19 9699.63 2424.26
9722.05 2422.95 9729.2 2422.39 9734.37 2421.89 9744.79 2422.42 9748.56 2422.6
9759.28 2422.67 9792.48 2422.94 9803.53 2423.03 9837.67 2422.75 9842.13 2422.71

9848.1 2422.58 9885.57 2422.46 9892 .23 2422.36 9903.95 2421. 83 9909.42 2421.66
9915.24 2422.06 9922.31 2422.4 9933.07 2422.5 9941. 65 2422.57 9959.71 2422.42
9962.52 2422.4 9967.1 2422.35 9989.63 2422.18 9991.52422.091 9999.46 2421.71
9999.98 2421. 69 10000 2421.6910003.89 2421. 5210006.84 2421. 84 10008.62422.095
10012.7 2422.6910035.73 2422.2410036.79 2422.2310037.29 2422.2210042.79 2422.12

10060.93 2421. 8 10061. 9 2421.8210076.92 2422.31 10090.7 2422.6910096.44 2422.91
10118.5 2423.110124.77 2423.0210137.82 2423.0210174.66 2422.5710190.12 2422.3

10219.55 2421.8610244.15 2421. 9110274.37 2421.7510283.62 2422.0810319.59 2425.16
10324 2425.5210324.92 2425.5810342.22 2426.93

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

.. * .... *** .. ****** .. '" "' ............. ** ............ ****** ** ............ **
9642.52 .065 9991. 5 .05 10008.6 .065

Bank Sta: Left Right Lengths: Left Channel Right Caeff Contr. Expan.
9941. 65 10012.7 498.62 498.62 498.62 .1 .3

Left Levee Station= 9803.53 Elevation"" 2423.03

CROSS SECTION

RIVER: RV W7
REACH: R1 RS: 7.730

INPUT
Description:
Station Elevation Data num= 61

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
**************************************************.*****************************

9548.91 2419.08 9562.61 2419.19 9564.23 2419.14 9592.21 2417.91 9598.59 2417.72
9617.41 2416.88 9634.79 2416.28 9681.44 2415.33 9683.41 2415.29 9684.34 2415.27
9701.31 2414.31 9711.91 2413.28 9725.3 2412.36 9743.82 2410.95 9751. 44 2411.16
9761. 72 2411.48 9767.03 2411. 65 97B8 2412.45 9790.9 2412.57 9796.76 2411.87 •9805.6 2410.83 9812.98 2411.71 9817.2 2412.17 9847.45 2412.81 9860.35 2413.08
9873.01 2413.18 9898.98 2413 9903.23 2412.99 9904.93 2412.98 9942.7 2412.82
9951. 43 2412.82 9963.07 2412.82 9985.47 2412.34 9987.23 2412.21 9990.32412.002
9994.33 2411. 73 9998.73 2411.48 9999.45 2411.43 9999.99 2411.44 10000 2411.44

10002.87 2411.5 10019.42412.00110027.28 2412.2410035.53 2412.1510043.222412.24
10052.32 2412.2910058.06 2412.36 10064.6 2411. 4510066. 68 2411.1410069.05 2411.58
10072.65 2412.27 10085.7 2413.15 10096.3 2413.8410106.35 2414.6110119.91 2415.57
10127.89 2416.410147.77 2418.4210159.47 2419.0310165.86 2419.3110168.87 2419.04
10170.85 2418.93

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

'" "' ...... ******************* .. ******* ** .......... ** ...... ****
9548.91 .065 9990.3 .05 10019.4 .065

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9985.4710027.28 582.81 582.81 582.81 .1 .3

Ineffective Flow num= 1
Sta L Sta R Elev Permanent

9548.91 9873.06 2413.86 F

CROSS SECTION

RIVER: RV W7
REACH: R1 RS: 7.620

INPUT
Description:
Station Elevation Data num= 54

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
********************************************************************************

9553.23 2403.15 9558.28 2403.1 9563.49 2403.04 9570.25 2402.75 9603.99 2401. 5
9608.46 2401. 53 9632.98 2401.77 9659.84 2402.26 9693.9 2402.47 9732.64 2402.64
9772.66 2402.56 9794.87 2402.45 9823.59 2402.41 9846.79 2402.25 9882.5 2402.15
9895.19 2402.06 9922.87 2402.02 9949.73 2401. 91 9956.36 2401. 87 9968.3 2401. 81

9989.4 2401.7 9991.12401. 619 9993.38 2401. 51 9995.5 2401. 47 9999.57 2401. 57
10000 2401.5710000.01 2401.57 10010 2401.6210010.06 2401.6210016.84 2401.28

10033.86 2400.9910058.352401.5110067.62 2401. 7210075.35 2401. 641 0099.95 2402.08
10116.68 2401.8610128.47 2401.6910133.33 2401.6610157.33 2402.3410165.14 2402.76
10197.72 2406.1410198.792406.2410199.08 2406.2610199.87 2406.3210218.33 2407.48
10222.11 2407.610229.47 2407.56 10233 2407.5510241.21 2408.0910251.08 2408.1
10259.81 2409.4410267.232409.7810281.35 2410.4210283.36 2410.35

Manning's n Values
Sta n Val

num=
Sta n Val

3
Sta n Val •9553.23 .065 9991.1 .05 10010 .065

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
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9989.410067.62 346.67 346.67 346.67
Ineffective Flow num= 1

Sta L 5ta R Elev Permanent
9553.23 9732.992404.73 F

CROSS SECTION

.1 .3

RIVER: RV W7
REACH: R1 RS: 7.554

INPUT
Description: Q-670 cfs (CP09A6, 24
Station Elevation Data num-

Sta Elev Sta Elev

hr)
84
Sta Elev Sta Elev Sta Elev

9383.02
9467.83
9501. 54
9602.99
9658.09
9711.47
9809.76
9867.46
9902.16
9988.29

10028
10055.73
10091.51
10193.53
10306.85
10349.44

10414.45

2404.41 9396.41 2403.7 9402.02 2403.5 9437.69
2400.42 9474.11 2399.78 9488.692399.71 9494.29
2399.45 9519.15 2398.98 9550.682398.54 9561.83
2397.41 9614.34 2397.36 9637.24 2397.27 9641.45
2396.88 9661.67 2396.83 9668.32 2396.86 9680.57
2397.74 9725.21 2397.74 9755.162397.669794.87
2398.35 9840.01 2397.78 9857.54 2401.2 9860.88
2401.88 9878.75 2401.7 9885.312401.44 9894.31
2400.4 9910.92398.411 9919.21 2396.52 9929.63

2396.77 9996.47 2396.82 10003.42396.9210017.68
2397.6310037.77 2398.07 10044.42398.39910046.03
2396.7710062.84 2400.1410070.92 2402.7110076.75
2402.3510105.89 2402.4910124.81 2402.4910146.63
2402.2810225.61 2402.3410243.46 2402.4210268.18
2402.2910324.032402.5210331.632402.7410345.35
2401.9510368.04 2402.4510371.74 2402.5410378.77

2405.1310417.03 2405.2910429.03 2405.0310436.04

2401. 79 9439.36
2399.59 9497.28
2398.19 9580.22
2397.21 9643.24
2397.04 9702.42
2398.37 9798.27
2401.53 9862.96
2401.58 9898.74
2396.25 9947.89
2397.42 10026.3
2398.4810050.12
2402.3810079.99

2402.110167.68
2402.3910291.94
2401.9810346.77
2403.0210388.44

2404.88

2401.75
2399.57
2398.04
2397.16
2397.51
2398.38

2401. 5
2400.89

2396.4
2397.64
2397.63
2402.27
2402.13
2402.29
2401. 89
2403.94

Manning's n Values
Sta n Val

num-
Sta n Val

3
Sta n Val

9383.02 .065 9910.9 .05 10044.4 .065

Bank Sta: Left Right
9910.9 10044.4

CROSS SECTION

RIVER: RV W7
REACH: R1

Lengths: Left Channel
743.7 743.7

RS: 7.413

Right
743.7

Caeff Contr.
.1

Expan.
.3

INPUT
Description:
Station Elevation Data num=

Sta Elev Sta Elev
48
Sta Elev Sta Elev Sta Elev

9816.56 2387.04 9817.1 2386.99 9826.67
9849.24 2385.75 9863.47 2385.09 9869.13
9898.07 2383.38 9900.81 2383.16 9909.99
9946.01 2384.24 9965.45 2383.09 9968.34
9989.32 2380.3 10000 2380.1810000.02

100132380.34510016.78 2381.2610023.35
10070.54 2383.8910116.79 2384.1710117.57
10154.04 2383.7510155.47 2383.7310166.79
10184.14 238210184.33 2382.0210190.62
10216.36 2382.9 10224.6 2382.2510230.55

2385.93 9834.85
2384.66 9884.82
2383.15 9913.63
2382.85 9976.07
2380.1810004.83
2382.9510033.23
2384.1710118.04

2383.110168.31
2382.2310198.81

2381.9

2386.3 9840.55 2386.22
2383.96 9894.33 2383.59
2383.34 9935.51 2383.93
2382.13 99892380.344
2380.1210012.03 2380.11

2383.110058.15 2383.87
2384.1810121.31 2384.15
2383.0310181.14 2382.18
2382.5210199.61 2382.54

Manning's n Values
Sta n Val Sta n Val

3
Sta n Val

9816.56 .065 9989 .05 10013 .065

Bank Sta: Left Right Lengths: Left Channel Right Caeff Contr. Expan.
9968.3410023.35 502.4 502.4 502.4 .1 .3

Left Levee Station= 9946.01 Elevation= 2384.24
Right Levee Station-10116.79 Elevation= 2384.17

CROSS SECTION

RIVER: RV W7
REACH: R1 RS: 7.318

INPUT
Description:
Station Elevation Data num= 65

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

9699.74
9768.56
9810.87
9849.53
9886.82

9940
9993.24

10004.61
10033.32
10062.36
10101. 47
10152.31
10231. 28

2378 9707.45 2377.91 9714.49
2375.11 9774.54 2374.54 9795.95
2371.54 9818.67 2373.91 9819.42
2373.95 9854.792374.02 9860.7
2373.74 9889.562374.47 9903.56
2374.08 9951.052373.77 9966.86

2372.4 9997.22371.896 9998.51
2371.32 10006.52371.89910009.18
2375.4710034.14 2375.4310041.21
2374.110064.44 2374.8310064.78

2375.1510116.41 2375.2710117.99
2375.3210165.58 2375.8610175.38

2380.210234.53 2380.4310236.41

2377.58 9724.83
2374.74 9803.67
2374.05 9822.03
2374.17 9865.08

2374.9 9923.34
2373.26 9980.65
2371.73 10000
2372.7210012.04
2375.3710055.07

2374.910086.63
2375.3510126.71
2376.3710193.56
2380.5410260.02

2377.299757.05
2375.08 9809.9
2374.06 9841.6

2373.9 9883.04
2374.64 9929.91
2373.33 9985.78
2371.6210000.97
2373.8210032.37
2375.2110056.35
2374.9510088.79
2375.2410144.06
2377.4210204.34
2381.3110282.32

2375.8
2371.9

2374.16
2372.81

2374.5
2373.21
2371. 54

2375.4
2375.03
2374.94
2375.08
2378.19
2382.02

Manning's n Values num=
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Sta n Val Sta n Val Sta n Val
************************************************

9699.74 .065 9997.2 .05 10006.5 .065

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. •9980.6510012.04 240.02 240.02 240.02 .1 .3

Left Levee Station- 9B03.67 Elevation=- 2375.0B
Right Levee Station-10032.37 Elevation= 2375.4

CROSS SECTION

RIVER: RV W7
REACH: R1 RS: 7.273

INPUT
Description:
Station Elevation Data num= 43

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
**********_****************************** ••• ******************1t*****************

9662.34
9721.96
9B02.53
9B75.65
9956.41

99B7
10005.5

10039.0B
10096.2

2372.3 9670.9B 2372.21 96BO.OB
2370.57 9757.452369.57 9778.5
236B.44 9B07.31 236B.76 9B27.16
2369.78 9B85.96 236B.05 9905.77
2369.75 9959.44 2369.B6 9963.28
2368.23 999B.51 236B.11 10000
236B.2410006.B6 236B.4210012.47
2369.4 10049.1 2370.0110051.B4

2369.57 10112.2 2370.55 10149.3

2371.9B 9719.4
2369.1B 9792.82
2369.13 9B49.97
2366.86 9915.69
2369.77 9979.6B
236B.OB10000.01
236B.9410030.3B

2369.910074.52
2373.25

2370.66 9720. 9B
2368.92 9795.39
2369.76 9B70.35
2367.79 9931. 21
2369.19 99B3.73
236B.OB10003.62
2369.2110036.27
2369.45100B4.26

2370.6
2368.74
2369.77
2369.19
2368.64
2367.99
2369.27
2369.5B

Manning's n Values
Sta n Val

num=
Sta n Val

3
Sta n Val

* ** * ***********'" * ... ***** ... ***** *** ** '" ** '" ** *** 1. .. '* '" '"
9662.34 • 065 9987 .05 10005.5 .065

INPUT
Description: This cross section is one of two cross sections added to the

downstream end of the model to establish the starting water
surface elevation using the normal depth calculations. This cross
section is not plotted on the work maps, nor is used in plotting
the base flood elevations.

Station Elevation Data num= 43
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

Bank Sta: Left Right
9959.44 10049.1

CROSS SECTION

RIVER: RV W7
REACH: R1

Lengths: Left Channel
10 10

RS: 7.271

Right
10

Coeff Contr.
.1

Expan.
.3

•********************************************************************************
9664.4 2372.19 9674.38 2372.09 9676.42 2372.03 96B5.29 2371. 74 9722.89 2370.33

9746.09 2369.68 9763.71 2369.1B 9785.79 236B. 78 9793.57 236B.77 9795.BB 236B.56
9B04.2 2368.2 9B13.34 236B.81 9B51.35 2369.53 9B60.16 2369.77 9B6B.04 2369.78

9B77.41 2369.79 9B81.36 2369.12 9915.05 2367.09 9916.14 2367.19 993B.75 2369.23
9949.11 2369.46 9965.13 2369.53 997B.29 2369.1 99B3.29 2368.92 99B4.14 236B.B1
9989.84 236B.1 10000 236B10002.86 2367.9710003.27 2367.9610006.96 2367.87

10010.42 2368.1110016.92 236B.7110029.37 2368.911003B.6B 2369.17 10044.52369.521
10046.3 2369.6310054.74 2370.0410071.97 2369.710078.B1 2369.2710091.02 2369.26

10100.B6 2369.B610127.05 2371. 7710146.65 2373.29

Manning's n Values
Sta n Val

num~

Sta n Val
3
Sta n Val

******* * * ***** * ** * **** * * ** * * * * * * * * * ** ** * ** ******
9664.4 .065 9989.B4 .0510010.42 .065

Bank Sta: Left Right
9965.13 10044.5

CROSS SECTION

RIVER: RV W7
REACH: R1

Lengths: Left Channel
10 10

RS: 7.269

Right
10

Coeff Contr.
.1

Expan.
.3

INPUT
Description: This cross section is one of two cross sections added to the

downstream end of the model to establish the starting water
surface elevation using the normal depth calculations. This cross
section is not plotted on the work maps, nor is used in plotting
the base flood elevations.

Station Elevation Data num= 46
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

********************************************************************************
96BO.OB
9783.49
9B16.16
9BBO.B3
9947.37
9999.46

10019.32
10053.66
10077 .49
10139.28

2371. 81 9690. B2
236B.B 97B3.63

236B.17 9B17.37
2369.7 98B4. 37

2367.98 9957.53
236B.34 10000
2367.5710020.39

2369.110054.1B
2370.0610094. B5
2371. 93

2371.7 9707.91
2368.8 97B3.B

236B.06 9B19.49
2369.66 9B94.49
2369.29 9967.14
2368.2910004.45
2367.5410024.69
2369.0910054.67
2368.9510099.45

2371.21 9738.41
236B.B 97B4.27

2367.97 9B32. 98
2369.66 9922.9
2369.07 99B4.15
2367.9210006.79
2367. B410031. 57
2369.1110057.76
236B. 9510103.14

2370.07 97B3.03
236B.8 9810.52

236B.B7 9873.BB
2367.69 9934.64
2369.15 9994.81
2367.B510007.75
2368.3210034.17
2369.2710074.93
2369.1710112.99

2368.81
236B.77
2369.64
2366.79

236B.B
2367.B4
236B.66
2370.11
2369.89 •Manning's n Values

Sta n Val
num""

Sta n Val
3
Sta n Val

* * * * * * * * ** * * * * ******* * * *** * * ** * * * * * * * * * * ** * * * * * *
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9680.08 .06510007.75 .0510024.69 .065

Bank Sta: Left Right
9957.5310057.76

Lengths: Left Channel Right
38380.3 38380.3 38380.3

Coeff Contr.
.1

Expan.
.3

***********************************************'******* ****1t*********************

SUMMARY OF MANNING'S N VALUES

River:RV W7
****************.***********************'*************************

*RI
*RI
*RI
*RI
*RI
*RI
*RI
*RI
*RI
*RI
*RI
*Rl
*RI
*RI
*RI
*RI

Reach River Sta.

8.325
8.252
8.162
8.087
8.037
7.974
7.910
7.825
7.730
7.620
7.554
7.413
7.318
7.273
7.271
7.269

ni

.045

.045*
.as
. 05
.05*
.05*
.05*

.065*

.065*

.065*

.065*

.065*

.065*

.065*

.065*

.065*

n2

.04*

.04*
.035*
.035*
.035*
.035*
.035*

· 05*
.05*
.05*
.05*
· 05*
· 05*
.05*
.05*
.05*

n3

.045

.045*
.05*
.05*
.05*
.05*
.05*

.065*

.065*

.065*

.065*

.065*

.065*

.065*

.065*

.065*

SUMMARY OF REACH LENGTHS

River: RV W7

Reach River Sta. Left * Channel * Right

*RI
*RI
*RI
*RI
*RI
*RI
*RI
*RI
*RI
*RI
*RI
*RI
*RI
*RI
*RI
*RI

8.325
8.252
8.162
8.087
8.037
7.974
7.910
7.825
7.730
7.620
7.554
7.413
7.318
7.273
7.271
7.269

388.93*
500*

395.98*
262.91*
335.06*
336.77*

520*
498.62*
582.81*
346.67*

743.7*
502.4*

240.02*
10*
10*

38380.3*

388.93*
473.54*
395.98*
262.91*
335.06*
336.77*
450.22*
498.62*
582.81*
346.67*

743.7*
502.4*

240.02*
10*
10*

38380.3*

388.93*
480*

395.98*
250*
290*
400*

450.22*
498.62*
582.81*
346.67*

743.7*
502.4*

240.02*
10*
10*

38380.3*

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS
River: RV W7

Reach River Sta. * Contr. * Expan.

*RI
*RI
*RI
*RI
*RI
*RI
*RI
*RI
*RI
*RI
*RI
*RI
*RI
*RI
*Rl
*RI

8.325
8.252
8.162
8.087
8.037
7.974
7.910
7.825
7.730
7.620
7.554
7.413
7.318
7.273
7.271
7.269

.1*

.1*

.1*

.1*

.1*

.1*

.1*

.1*

.1*

.1*

.1*

.1*

.1*

.1*

.1*

.1*

.3'

.3*

.3*

.3*

.3*

.3*

.3*

.3*

.3*

.3*

.3*

.3*

.3*

.3*

.3*

.3*

ERRORS WARNINGS AND NOTES
Errors Warnings and Notes for Plan : RV Wash 7

River: RV W7 Reach: Rl RS: 8.325 Profile: IOO-YR FP
Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth

for the water surface and continued on with the calculations.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated

water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The
program defaulted to critical depth.

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was
used.

River: RV W7 Reach: R1 RS: 8.252 Profile: 100-YR FP
Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth
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for the water surface and continued on with the calculations.
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated

water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The
program defaulted to critical depth.

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was
used.

River: RV W7 Reach: R1 RS: 8.162 Profile: 100-YR FP
Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth

for the water surface and continued on with the calculations.
Warning:Oivided flow computed for this cross-section.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
Warning:Ouring the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated

water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The
program defaulted to critical depth.

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was
used.

River: RV W7 Reach: Rl RS: 8.087 Profile: 100-YR FP
Warning: Oivided flow computed for this cross-section.
Warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for additional cross sections.
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
River: RV W7 Reach: Rl RS: 8.037 Profile: 100-YR FP

Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth
for the water surface and continued on with the calculations.

Warning: Divided flow computed for this cross-section.
Warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for additional cross sections.
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated

water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The
program defaulted to critical depth.

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was
used.

River: RV W7 Reach: Rl RS: 7.974 Profile: 100-YR FP
Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth

for the water surface and continued on with the calculations.
Warning:Oivided flow computed for this cross-section.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated

water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The
program defaulted to critical depth.

Note: Manning's n values were composited to a single value in the main channel.
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was

used.
River: RV W7 Reach: R1 RS: 7.910 Profile: 100-YR FP

Warning: Divided flow computed for this cross-section.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
River: RV W7 Reach: R1 RS: 7.825 Profile: 100-YR FP

Warning: Divided flow computed for this cross-section.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for addi tional cross sections.
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was

used.
River: RV W7 Reach: Rl RS: 7.730 Profile: 100-YR FP

Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth
for the water surface and continued on with the calculations.

Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4.
This may indicate the need for additional cross sections.

Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate
the need for additional cross sections.

Warning:Ouring the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated
water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The
program defaulted to critical depth.

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was
used.

River: RV W7 Reach: R1 RS: 7.620 Profile: 100-YR FP
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was

used.
River: RV W7 Reach: R1 RS: 7.554 Profile: 100-YR FP

Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth
for the water surface and continued on with the calculations.

Warning:Divided flow computed for this cross-section.
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated

water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The
program defaulted to critical depth.

River: RV W7 Reach: R1 RS: 7.413 Profile: 100-YR FP
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
Note: Manning's n values were composited to a single value in the main channel.

•

•

•
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The critical depth with the lowest, valid, water surface was

Profile: lOO-YR FP
this cross-section.

Profile: lOO-YR FP
this cross-section.

Profile: lOO-YR FP
this cross-section.

RS: 7.273
computed for

RS: 7.271
computed for

RS: 7.269
computed for

Note:

Note:
Note:

Multiple critical depths were found at this location.
used.

River: RV W7 Reach: R1 RS: 7.318 Profile: 100-YR FP
Warning:Divided flow computed for this cross-section.
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
Manning's n values were composited to a single value in the main channel.
Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was
used.

River: RV W7 Reach: Rl
Warning:Divided flow

River: RV W7 Reach: Rl
Warning: Divided flow

River: RV W7 Reach: Rl
Warning: Oivided flow
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E.3.4 HEC-RAS Output

RV Wash A
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HEC-RAS Plan:.· F..v Wash A Profile: 100-YRFP ..... ....

River E.G. Froude t
River , Reach Sta Profile Q Total Min ChE1 IW.S.E1ev Crit W.S. IE.G. Elev •• Slope VelChnl Flow Area Top Width Chl

lcts) (ft) .. (ft) (ft) (ftl (ft/ft) (ttls) (sq tt} (tt)

RV WAT2 .... Rl 1.920 100-YR· FP 400.00 2618.49 2622.53 2621.40 2622.88 0.009988 4.77 85.73 44.19 0.51
RV WA T2 R1 1.765 100-YRFP 400.00 2607.79 2610.30 2610.05 2610.57 0.025198 5.02 100.48 110.96 0.78
RV WA T2 R1 1.627 100-YRFP 400.00 2594.05 2595.94 2595.69 2596.14 0.016340 4.26 131.75 170.64 0.64
RV WAT2 R1 1.467 100-YR FP 400.00 2576.08 2577.56 2577.53 2577.89 0.029810 4. 84 94.90 180.25 0.85
RV WAT2 R1 1.251 100-YR FP 400.00 2553.91 2555.44 2555.04 2555.56 0.013865 3.13 155.40 204.12 0.56
RV WA T2 R1 1. 084 100-YR FP 400.00 2534. 66 2535.17 2535.10 2535.40 0.044269 2.94 106.14 165.39 0.80
RV WA T2 R1 0.924 100-YR FP 400.00 2515.97 2517.03 2516.61 2517.15 0.012759 2.95 146.21 147.17 0.51
RV WA T2 R1 0.817 100-YR FP 400.00 2505.03 2506.04 2505.86 2506.20 0.032489 3.42 124.67 192.21 0.79
RV WAT2 R1 0.762 100-YR FP 400.00 2497.64 2500.56 2500.23 2500.72 0.012463 4.14 140.68 266.73 0.57
RV WA T2 R1 0.715 100-YR FP 510.00 2493.18 2495.03 2494.99 2495.51 0.034984 6.11 100.99 97.69 0.88
RV WA T2 R1 0.642 100-YR FP 510.00 2484.98 2487.53 2487.07 2487.78 0.012836 4.19 135.71 309.73 0.55
RV WAT2 R1 0.547 100-YR FP 510.00 2473.90 2475.80 2475.80 2476.21 0.052016 6.02 103.33 124.39 1. 08
RV WA T2 R1 0.473 100-YR FP 510.00 2464.75 2467.55 2466.85 2467.77 0.010908 4.17 142.00 102.87 0.51
RV WA T2 R1 0.366 100-YR FP 510.00 2454.24 2455.83 2455.83 2456.28 0.049445 6.13 97.62 105.90 1.07
RV WA T2 R1 0.264 100-YR FP 510.00 2443.74 2445.81 2445.89 0.005186 2.78 241.65 191.15 0.37
RV WA T2 R1 0.219 100-YR FP 2260.00 2438.97 2440.60 2440.60 2441.09 0.033065 6.18 402.99 409.46 1. 07
RV WA T2 R1 0.145 100-YR FP 2260.00 2430.76 2431. 62 2431. 62 2431. 96 0.015283 2.08 513.32 675.00 0.66
RV WA T2 Rl 0~065 100-YR FP 2260.00 2419.57 2421.59 2421.59 2422.13 0.022714 6.21 388.92 390.62 1. 01
RV WA Tl R1 3.405 100-YR FP 790.00 2793.87 2797.10 2796.57 2797.39 0.013892 4.67 218.70 196.64 0.53
RV WATl R1 3.329 100-YR FP 790.00 2784.76 2787.64 2787.64 2788.54 0.038721 7.75 110.82 70.48 0.92
RVWA T1 R1 3.143 100-YR FP 790.00 2760.88 2763.09 2762.58 2763.30 0.014781 4.17 226.85 267.09 0.54
RV WA T1 R1 3.000 100-YR FP 790.00 2743.98 2746.30 2746.18 2746.79 0.035863 5.67 148.16 129.71 0.81
RV WA Tl R1 2.881 100-YR FP 790.00 2731. 54 2733.19 2732.49 2733.38 0.013909 3.46 230.16 142.93 0.51
RV WA T1 R1 2.760 100-YR FP 790.00 2716.45 2719.01 2719.01 2719.75 0.036157 7.55 129.48 90.73 0.91
RV WA Tl R1 2.541 lOO-YR FP 790.00 2687.32 2690.90 2690.33 2691.38 0.015870 6.01 160.15 80.25 0.61
RV WA T1 R1 2.344 100-YR FP 790.00 2665.66 2669.60 2669.04 2670.04 0.027320 5.35 148. B3 84.10 0.66
RV WA Tl R1 2.133 100-YR FP 790.00 2641.57 2644.71 2644.93 0.01B8BB 4.26 232.90 200.26 0.55
RVWA T1 R1 1.994 100-YR FP 790.00 2626.37 2628.90 262B.63 2629.22 0.024320 4.93 192.77 157.47 0.65
RV WA T1 R1 1.867 100-YR FP 790.00 2611.40 2614.82 2614.49 2615.20 0.018133 5.31 182.94 135.95 0.62
RV WA T1 R1 1. 638 100-YR FP 790.00 2587.5B 2589.36 2588.98 2589.59 0.025060 3.82 208.64 169.1B 0.60
RV WA Tl R1 1. 476 100-YR FP 620.00 2568.97 2572.24 2571.57 2572.50 0.015416 4.07 152.3B 92.43 0.56
RV WATl R1 1. 304 100-YR FP 620.00 2550.40 2552.73 2552.73 2553.44 0.030012 6.79 91.24 64.99 1. 01
RV WA T1 R1 1.140 100-YR FP 620.00 2532.33 2534.90 2534.64 2535.15 0.014704 4.53 187.83 181. 39 0.61
RV WA Tl R1 0.935 100-YR FP 620.00 2511. 27 2512.92 2512.69 2513.14 0.029918 4.44 173.60 180.48 0.70
RV WA Tl R1 0.780 100-YR FP 620.00 2492 .25 2494.64 2494.36 2494.79 0.016548 3.81 221. 04 376.14 0.66
RVWA Tl R1 0.592 100-YR FP 620.00 2472.69 2474.52 2474.39 2474.68 0.030699 4.07 211. 42 303.69 0.64
RV WA T1 R1 0.515 100-YR FP 620.00 2463.70 2466.04 2465.B8 2466.37 0.014238 5.05 162.30 149.78 0.70
RV WA T1 R1 0.402 100-YR FP 620.00 2451. 62 2454.27 2454.27 2454.70 0.029988 6.76 150.14 158.67 0.86
RV WA Tl R1 0.200 100-YR FP 620.00 2430.32 2432.24 2431. 56 2432.38 0.013304 3.77 221.77 286.03 0.53
RV WA T1 R1 0.122 100-YR·FP 620.00 2421. 59 2422.89 2422.89 2423.26 0.042958 6.06 151.24 370.64 1. 08
RV WA R1 9.834 100-YR FP 1550.00 2675.70 2678.57 2678.57 2678.90 0.015243 7.02 432.73 544.17 0.80
RV WA R1 9.648 100-YR FP 1550.00 2659.03 2661.87 2661.62 2662.13 0.014941 5.35 397.72 421. 48 0.74
RV WA R1 9.518 100-YR FP 1550.00 2648.03 2651.12 2651.12 2651.59 0.015890 6.87 338.76 327.23 0.78
RV WA R1 9.372 100-YR FP 1550.00 2634.03 2636.96 2636.92 2637.52 0.01344B 6.36 302.10 304.25 0.74
RV WA R1 9.197 100-YR FP 1550.00 2622.5B 2624.04 2623.75 2624.30 0.014979 4.17 384.28 339.95 0.68
RVWA R1 9.065 100-YR FP 2090.00 2611.80 2612.76 2613.06 0.017057 4.01 473.72 405.51 0.73
RV WA R1 8.893 100-YR FP 2090.00 2593.0B 2594.83 2594.83 2595.32 0.022406 6.33 409.82 405.90 0.92
RV WA R1 8.807 100-YR FP 2090.00 2582.33 2584. 99 2584. 99 2585.65 0.015923 7.52 376.28 275.40 0.85
RV WA Rl 8.613 100-YR FP 2090.00 2563.61 2564.57 2564.36 2564.94 0.016952 3.13 443.09 385.42 0.76
RVWA R1 8.415 100-YR FP 2090.00 2543.54 2545.15 2544.99 2545.48 0.020527 4.98 452.70 423.34 0.86
RV WA R1 8.262 100-YR FP 2090.00 2528.60 2530.36 2530.0B 2530.66 0.016415 4.75 487.85 432.99 0.74
RV WA R1 8.060 100-YR FP 2090.00 2506.99 2509.22 2509.11 2509.69 0.02395B 6.02 3B3.52 316.75 0.92
RV WA R1 7.925 100-YR FP 2090.00 2493.42 2494.87 2494.74 2495.17 0.017521 4.87 508.61 953.73 0.78
RV WA R1 7.82B 100-YR FP 2090.00 2482.75 2484.22 2484.22 2484. 74 0.023642 3.06 379.66 412.80 0.77
RV WA R1 7.636 100-YP FP 2090.00 2462.91 2466.16 2465.98 2466.42 0.012624 4. 92 552.44 536.69 0.66
RV WA R1 7.554 100-YR FP 2090.00 2455.30 2458.5B 2458.58 2459.67 0.019173 8.38 251. 91 124.68 0.99
RV WA R1 7.414 100-YR FP 2090.00 2440.39 2444 .28 2444.2B 2445.44 0.017409 8.95 255.BB 114.98 0.95
RV WA R1 7.390 100-YR FP 2260.00 2438.75 2440.73 2440.59 2441.11 0.022074 5.22 456.50 412.73 0.86
RV WA R1 7.292 100-YR FP 2260.00 2428.64 2431. 56 2431. 56 2431.98 0.014353 6.24 469.59 637.39 0.90
RV WA R1 7.184 100-YR FP 2260.00 2419.57 2421.61 2421. 61 2422.13 0.020710 6.23 394.96 394.15 1. 01
RV WA R2 7.052 100-YR FP 2820.00 2405.67 2410.20 2408.98 2410.36 0.002424 3.91 979.65 424.17 0.35
RV WA R2 7.051 100-YR FP 2820.00 2405.53 2410.20 2408.82 2410.34 0.002114 3.69 1030.74 431. 05 0.33
RV WA R3 7.050 100-YR FP 2820.00 2405.41 2410.20 2408.67 2410.33 0.001B15 3.46 1090.83 439.68 0.31
RV WA R3 7.049 100-YR FP 2820.00 2405.41 2410.20 2408.67 2410.33 0.001815 3.46 1090.83 439.68 0.31
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HEC-RAS Version 3.1.3 May 2005
U.S. Army Corp of Engineers

Hydrologic Engineering Center
609 Second Street
Davis, California

x X XXXXXX XXXX XXXX xx XXXX

X X X X X X X X X X

X X X X X X X X X

XXXXXXX XXXX X XXX XXXX XXXXXX XXXX

X X X X X X X X X

X X X X X X X X X X

X X XXXXXX XXXX X X X X xxxxx

********************************************************************************

PROJECT DATA
Project Title: RV Wash A
Project File RV Wash A.prj
Run Date and Time-: 1111/2007 10: 07: 12 AM

Project in English units

Project Description:
Rio Verde ADMP, Project FCDMC 2001C056, river system including RV Wash A, RV
Wash A Trib 1, and RV Wash A Trib 2. Phase 3 RAS model started in May 2005,
preliminary model completed in June 2005.

RAS model is prepared by Dibble
Engineering. Field reconnaissance per report dated April 18, 2005.

This wash
models the condition in which Black Hills Tank is removed, allowing all flow to
continue without diversion. RV Wash A Tank Spillway in
RV Wash A Tank Spillway.prj models the condition in which Black Hills Tank (a
stock tank) remains in place, and the existing spillway diverts flow to RV Wash
A Tank Spillway. A Hydraulic connection is not modeled between RV Wash A and RV
Wash A Tank Spillway. See Report for more information.

For the study washes,
the starting water surface elevation is on RV Wash A, and is taken from the
starting water surface elevation as provided by the Flood Control District of
Maricopa County.

RV Wash A Floodplain Delineation
From the confluence with
RV Wash A Trib 1 (River Mile 7.050, approximately 2,200 feet north and 1,300
feet west of the intersection of 144th Street and Rio Verde Drive) to a point
approximately 1,800 feet north and 1,100 feet east of the intersection of 122nd
Street and Dixileta Drive (River Mile 9.834), a distance of 2.784 river
miles.

RV Wash A Trib 1 Floodplain Delineation
From the confluence with RV
Wash A (River Mile 0.000, approximately 2,200 feet north and 1,500 feet west of
the intersection of 144th Street and Rio Verde Drive) to a point approximately
650 feet north and 250 feet east of the intersection of 122nd Street and Lone
Mountain Road (River Mile 3.405), a distance of 3.405 river miles.

RV Wash A
Trib 2 Floodplain Delineation
From the confluence with RV Wash A (River Mile
0.000, approximately 2,100 feet north and 1,800 feet west of the intersection
of :!..44th Street and Rio Verde Drive) to a point approximately, 700 feet north
aod 4,100 feet east of the intersection of 128th Street and Dixileta Drive
(River Mile 1.920), a distance of 1.920 river miles.

Topographic mapping is
supplied by the Flood Control District of Maricopa County.

The
Cross-section data were generated by INROADS, based on the DTM data. The mapped
hydraulic base line represents the 10, OOO-station point of the HEC-RAS model.

Discharge data is from the Rio Verde ADMP HEC-1 model. The original models
are from the Flood Control District of Maricopa County, prepared for the Rio
Verde South Floodplain Delineation, the Rio Verde South Extension Floodplain
Delineation, the Rio Verde North Floodplain Delineation, and the Rio Verde
North Extension Floodplain Delineation. The HEC-l models were modified for the
Rio Verde ADMP. The final HEC-1 files were reviewed in February 2004 and FCDMC
approved the hydrology model.

Hydrologic concentration points are noted in
cross-section descriptions using the corresponding HEC-1 1D 's. The flow rates
have been rounded to the nearest 10 cubic feet per second (cfs). Flow rates
obtained from HEC-1 are applied at the downstream end of the relevant sub-basin
and stepped upstream at cross-sections to meet the HEC-1 flow from the upstream
sub-basin.

River Mile (RM) stationing is based upon the estimated tie in
point with downstream receiving waters or the start of two-dimensional flow
models. This point represents RM 0.000. The assumed starting WS Elevation is
based upon normal depth in the study wash.

Horizontal and Vertical
Coordinate Basis for this project is as follows:

•

•

•
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Horizontal--Arizona State
Plane, Central Region, NAD 1983

Vertical--NAVD 1988

RAS model river naming
corresponds to project river naming as follows:

RV WA = RV Wash A
RV WA T1

",. RV Wash A Trib 1
RV WA T2 RV Wash A Trib 2

PLAN DATA

Plan Title: RV Wash A
Plan File j : \2006\10-0606.1 \Design Notebook\Drainage Design \HEC-RAS\RV_Wash_A. pOl

Geometry Title: RV Wash A
Geometry File j : \200 6\ 10-0606.1 \Design Notebook\Drainage Design\HEC-RAS\RV_Wash_A. gOl

Flow Title
Flow File

RV Wash A
j : \2006\10-0606.1 \Design Notebook\Drainage Design\HEC-RAS\RV_Wash_A. f01

Plan Summary Information:
Number of: Cross Sections

Culverts
Bridges

64
o
o

Multiple Openings
Inline Structures
Lateral Structures

Computational Information
Water surface calculation tolerance
Critical depth calculation tolerance
Maximum number of iterations
Maximum difference tolerance
Flow tolerance factor

0.01
0.01
20
0.3
0.001

Computation Options
Critical depth computed only where necessary
Conveyance Calculation Method: At breaks in n values only
Friction Slope Method: Average Conveyance
Computational Flow Regime: Subcritical Flow

Encroachment Data
Equal Conveyance True
Left Offset
Right Offset

River RV WA T2 Reach R1
RS Profile Method Valuel Value2
0.762 PF 2 1 9989.7610031.45
0.715 PF 2 1 9980.3310022.08
0.642 PF 2 1 9970.3310032.23
0.547 PF 2 1 9951.8110017.48
0.473 PF 2 1 9981.210024.17
0.366 PF 2 1 9971. 7310024.73
0.264 PF 2 1 9971. 8310026.75
0.219 PF 2 1 9932.7110021.74
0.145 PF 2 1 9951.9410288.69
0.065 PF 2 1 9989.3610176.86

River RV WA T1 Reach R1
RS Profile Method Valuel Value2
1.140 PF 2 1 9971.4510028.16
0.935 PF 2 1 9993.5910065.98
0.780 PF 2 1 9952.6910034.04
0.592 PF 2 1 9983.6310049.75
0.515 PF 2 1 9973.8610035.24
0.402 PF 2 1 9957.74 9999.27
0.200 PF 2 1 9964.2410022.43
0.122 PF 2 1 9983.8910036.26

River RV WA Reach - R2
RS Profile Method Valuel Value2
7.052 PF 2 1 9954.2810089.62
7.051 PF 2 1 9952.7110098.52

River ",. RV WA Reach R3
RS Profile Method Value1 Value2
7.050 PF 2 1 9949.5710114.06
7.048 PF 2 1 9949.38 10097.2
7.046 PF 2 1 9919.0810046.75

FLOW DATA

Flow Title: RV Wash A
Flow File j : \200 6\10-0606.1 \Design Notebook\Drainage Design\HEC-RAS\RV_Wash_A. f01

Flow Data (cfs)

'* River
'* RV WA
* RV WA
'* RV WA
'* RV WA
'* RV WA
'* RV WA

Reach
R1
R1
R1
R1
R2
R3

RS
9.834
9.065
7.390
7.292
7.052
7.050

100-YR FP *
1550 *
2090 *
2260 *
2260 *
2820 *
2820 *
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• RV WA Tl R1 3.405 790 •

• RV WA Tl R1 1.476 620 •

• RV WA T2 R1 1. 920 400 ..

• RV WA T2 R1 0.715 510 •

• RV WA T2 R1 0.264 510 ..
.. RV WA T2 R1 0.219 2260 ..

.. RV WA T2 R1 0.145 2260 •

************************'*************************************

Boundary Conditions
****************************************"'***************************************************************

•
.. River Reach Profile Upstream Downstream
.. ***************************'**************************************************.************1t************
.. RV WA R3 100-YR FP Known WS = 2410.2 ..
************************'******************_**********. *********************1l*** •• ***********************

**************************************.1t************** **************************

GEOMETRY DATA

Geometry Title: RV Wash A
Geometry File : j: \2006\10-060 6.1 \Design Notebook\Drainage Design\HEC-RAS\RV_Wash_A. gOl

Reach Connection Table
*********************************************************************************
* River Reach Upstream Boundary * Downstream Boundary *
*********************************************************************************
* RV WA R1 J1
* RV WA R2 J1 J2
* RV WA R3 J2
* RV WA T1 R1 J2
* RV WA T2 R1 J1
*********************************************************************************

JUNCTION INFORMATION

Name: J1
Description:
Energy computation Method

Length across Junction Tributary
River Reach River Reach Length Angle

RV WA R1 to RV WA R2 696.73
RV WA T2 R1 to RV WA R2 676.15

Name: J2
Description:
Energy computation Method

Length across Junction Tributary •River Reach River Reach Length Angle
RV WA R2 to RV WA R3 5
RV WA T1 R1 to RV WA R3 647.84

CROSS SECTION

RIVER: RV WA
REACH: R1 RS: 9.834

INPUT
Description: Q~1550 cfs ICP2223, 24 hr)
Station Elevation Data num= 89

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
********************************************************************************

9534.93 2680 9542.4
9570.23 2678.05 9592.04
9616.032677.31 9617.25
9651.67 2677.47 9675.94
9729.25 2678.2 9729.81
9764.37 2678.23 9780.8
9799.382677.799809.74
9829.77 2678.15 9830.9
9885.21 2677.89 9886.8
9900.82677.33 9903.04

9941.54 2678.18 9950.41
9993.642675.867 9994.58
10000.6 2675.8710001.68

10020.27 2677.5510029.44
10053.99 2677.3710056.23
10068.03 2677.910069.33
10115.35 2678.6910124.46
10173.2 2681.2910180.51

2679.58 9552.85
2677.71 9603.51
2677.44 9627.84
2678.05 9679.62
2678.19 9730.1
2678.259787.71
2677.87 9825.54
2678.12 9844.37

2677.9 9888.24
2677.27 9907.31
2678.34 9972.66

2675.7 10000
2675.8910008.32
2677.9810033.35
2677.3810057.92
2677.910076.84

2678.9110132.15
2681.8310203.55

2679.16 9564.37
2677.78 9606.26
2677.42 9640.3
2678.16 9684.91
2678.19 9734.14

2677.6 9795.19
2678.17 9828.51
2677.53 9850.4
2677.89 9888.69
2677.24 9910.47
2677.45 9986.43
2675.8610000.02
2675.9710013.31
2678.1810037.58
2677.3510061.26

2677.910085.22
2679.2710148.65
2683.39 10204.1

2678.58 9567.73 2678.16
2677.2 9609.89 2676.7

2677.42 9650.79 2677.48
2678.3 9706.94 2678.4
2678.2 9759.41 2678.2

2677.32 9796.82 2677.49
2678.19 9829.26 2678.19
2677.77 9856.17 2677.89
2677.87 9889.54 2677.83
2677.34 9919.99 2677.5
2677.05 9990.52 2676.42
2675.86 10000.2 2675.86
2676.6110016.572677.051
2677.9710042.82 2677.78
2677.6210064.53 2677.87
2678.0610100.77 2678.42

268010163.82 2680.73
2683.37

Manning's n Values
Sta n Val

num=
Sta n Val

3
Sta n Val

Bank Sta: Left Right
9986.4310016.57

RS: 9.648

Lengths: Left Channel Right
982.87 982.87 982.87

9534.93

CROSS SECTION

RIVER: RV WA
REACH: R1

INPUT
Description:

.05 9993.64 .04 10000.2 .05

Coeff Contr.
.1

Expan.
.3

•
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Station Elevation Data num=
Sta Elev Sta Elev

121
Sta Elev Sta Elev Sta E1ev

9442.9 2665.39 9445.99 2665.43 9448.14 2665.28 9459.98 2665.18 9461. 83 2665.12
9467.35 2665.22 9475.05 2665.09 9480.79 2664.87 9484.7 2664. 87 9485.77 2664.83
9489.64 2664.66 9497.49 2664.52 9504.79 2664.25 9510.24 2664.34 9515.86 2664. 07
9520.36 2663.66 9527.962663.12 9531.89 2662.94 9532.7 2662.91 9535.39 2662.83
9539.61 2662.85 9549.192662.56 9553.18 2662.68 9554.13 2662.74 9556.73 2662.89

9561.5 2663.23 9568.16 2663.62 9573.4 2663.89 9579.99 2664.23 9580.67 2664.26
9581. 34 2664.29 9592.6 2662.94 9597.58 2662.27 9599.23 2662.06 9609.35 2660.88
9612.81 2660.19 9613.49 2660.03 9615.21 2659.78 9621. 762659.69 9630.08 2659.75
9635.77 2659.85 9642.392659.94 9660.98 2660.91 9667.37 2661.03 9675.72 2661.31
9690.82 2661. 87 9693.68 2661. 95 9700.13 2662.24 9711.62662.13 9721.46 2661. 95
9738.34 2661.78 9771.13 2661. 58 9781.2 2661.6 9792.93 2661. 55 9796.55 2661.52
9812.48 2661.35 9829.32 2661. 39 9836.49 2661.31 9842.59 2661.34 9848.32 2660.86
9851. 23 2660.61 9852.22 2660.5 9857.99 2659.63 9860.17 2660.1 9873.35 2661. 76

9879.2 2661.71 9896.77 2662.87 9906.43 2663.71 9918.532664.89 9934.02 2666.45
9934.71 2666.52 9934.9 2666.48 9963.51 2662.33 9966.04 2661. 98 9969.04 2661.52
9974.42 2661.09 9975.97 2661. 04 9982.572660.302 9985.18 2660.01 9985.3 2659.99
9985.77 2659.99 9991.08 2660.03 9991. 83 2660.09 9994.13 2660.29 9997.38 2659.57
9999.122659.206 9999.962659.03 10000 2659.0310003.24 2659.2110007.262659.59
10010.32660.30710015.78 2661. 610015.97 2661.6410016.09 2661.6410023.67 2661. 4

10051.57 2660.4610060.92 2660.2510065.94 2660.3310071.22 2660.4410076.39 2660.55
10085.18 2660.6610092.63 2660.610096.14 2660.64 10097.6 2660.6610100.492660.71
10109.87 2660.310118.05 2660.6610121.58 2660.3810126.02 2661.110126.57 2661.14

10127 2661.2310137.61 2661.610151.47 2662.0110156.38 2662.6210164.39 2663.55
10172.43 2664.8310175.74 2665.1710179.52 2665.5510197.69 2666.6110201.452666.79
10202.71 2666.85

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

* * * * * * **** * * ******** * * * * ** * * * ** ********** ** * * * **
9442.9 .05 9999.12 .0410003.24 .05

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9969.0410015.97 682.43 682.43 682.43 .1 .3

CROSS SECTION

RIVER: RV WA
REACH: R1 RS: 9.518

INPUT
Description:
Station Elevation Data num= 130

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

9364.88 2660.06 9371. 88 2659.58 9378.24 2659.21 9381. 59 2659 9394.88 2658.54
9401.12 2658.26 9406.73 2658.2 9411. 97 2657.81 9420.43 2657.19 9424.36 2656.92
9427.11 2656.49 9432.91 2656.21 9437.69 2656.12 9440.96 2655.94 9446.93 2655.71
9452.79 2655.45 9458.43 2655.26 9461.75 2655.01 9466.49 2655.18 9471.51 2655.05
9476.48 2655.24 9485.96 2654.79 9487.44 2654.78 9487.9 2654.74 9489.21 2654.68
9490.35 2654.59 9494.56 2654.08 9508.78 2652.24 9510.95 2651. 7 9514.57 2650.96

9519.8 2649.9 9523.85 2649.98 9532.64 2649.98 9536.51 2650.18 9537.83 2650.27
9551. 99 2651. 55 9566.65 2652.36 9569.92 2652.52 9577.35 2652.9 9591.23 2652.46
9604.47 2652.07 9612.64 2651.74 9623.61 2651. 76 9627.24 2651.69 9642.54 2651.72
9660.78 2651.66 9666.29 2651. 53 9666.97 2651. 53 9677.58 2651.31 9701.76 2650.86
9703.93 2650.89 9705.89 2650.58 9711.05 2649.87 9715.11 2649.94 9716.71 2649.95
9727.28 2650.62 9738.03 2651.28 9758.07 2652.43 9759.05 2652.5 9812.62 2652.18
9813.53 2652.17 9815.17 2652.16 9849.87 2651. 98 9858.38 2651.46 9872.43 2650.65

9875.5 2650.72 9879.422650.85 9884.02 2650.28 9884.61 2650.22 9885.77 2650.5
9888.59 2650.95 9895.692650.85 9906.3 2650.51 9907.72 2650.41 9912.77 2650.01
9916.61 2650.2 9920.72650.33 9922.85 2650.23 9928.12 2649.66 9932.8 2649.65
9936.95 2650.25 9939.97 2650.67 9948.29 2650.65 9955.03 2650.5 9959.01 2650.48
9963.512650.001 9971.23 2649.18 9976.07 2648.65 9978.68 2648.56 9982.02 2648.61
9983.82 2648.6 9985.91 2648.62 9;;69.05 2648.63 9992.41 2648.41 9993.63 2648.55
9994.76 2648.21 10000 2648.0710000~02 2648.0710001.19 2648.0310006.52 2648.04

10006.63 2648.0710010.532649.1210013.77 265010043.54 2650.0510044. 09 2650.05
10044.15 2650.0510044.19 2650.05 10063.1 2649.8510076.77 2649.8710090.14 2650.05
10093.96 2650.11 10096.92650.2710105.71 2650.810137.83 2652.8710143.91 2653.07
10145.67 2653.110148.82 2653.0910166.09 2653.1510174.82 2653.0110183.37 2652.6
10207.5 2651.8310209.272651.7410216.56 2651.5310227.21 2652.510241.22 2653.67

10254.27 2654.9310255.43 2655.0410263.66 2655.2210271.96 2655.3710292.46 2655.98

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

* ******* **** * * * * * * ** * * *** *** * * * * ** * ********* ****
9364.88 .05 10000 .0410006.63 .05

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9963.5110013.77 772.29 772.29 772.29 .1 .3

CROSS SECTION

RIVER: RV WA
REACH: R1 RS: 9.372

INPUT
Description:
Station Elevation Data num= 69

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

9475.32 2640.34 9478.42 2640.31 9487.49 2640.1 9488.47 2640.1 9494.25 2639.71
9503.02 2639.07 9506.1 2638.8 9507.852638.69 9509.11 2638.63 9510.1 2638.59

9510.4 2638.59 9517 .2 2638.42 9527.49 2638.2 9561. 55 2637.41 9572.57 2637.38
9608.95 2637.24 9627.99 2636.29 9636.832635.98 9657.71 2636.64 9673.39 2637.16
9690.37 2636.89 9698.75 2636.74 9707.71 2636.89 9718.91 2637.03 9730.45 2637.17
9757.84 2636.72 9771.45 2636.5 9793.12 2636.93 9825.39 2637.54 9847.37 2637.68
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9868.38 2637.92 9874.8
9895.572637.92 9916.91
9970.252635.39 9977.25
9999.03 2634.03 9999.98
10037.82634.7710042.25

10066.76 2636.110073.28
10122.452637.7210142.07
10174.14 2648.6510176.97

2638.169876.752638.23 98B3.84 263B.07 9885.12 263B.04
2637.61 9935.662637.32 9951.952636.39 9962.22635.83

2635 999B.3 2634.05 9998.67 2634.03 9998.96 2634.03
2634.03 100002634.0310011.762634.05410024.56 2634.0B

26351004B.65 2635.4510055.51 2635.B410061.01 2635.96
2636.21100BO.51 2636.3210084.48 2636.3510112.0B 2636.B2
2640.0810147.352641.2410158.71 2644.5410169.56 2647.47
2649.3510179. B3 2650.1110187.52 2651. 64 •

Manning l.s n Values
Sta n Val

num=
Sta n Val

3
Sta n Val

9475.32 .05 9998.3 .0410011. 76 .05

Bank Sta: Left Right
9962.210055.51

CROSS SECTION

RIVER: RV WA
REACH: Rl

Lengths: Left Channel Right
926.62 926.62 926.62

RS: 9.197

Coe!f Contr.
.1

Expan.
.3

INPUT
Description:
Station Elevation Data num=

Sta Elev Sta Elev
45
Sta Elev Sta Elev Sta Elev

****************************************************** ********************1l'*****
9654.04
96B6.74
9719.12
9775.04
9B72.43

9997
10049.22
10120.71
10209.81

2626.32 9655.74 2626.32 9660.41
2626.28 9695.05 2626.36 9714.69
2626.17 9737.072625.61 9743.9B

2621.4 9792.6B 2621.54 9822.41
2623.49 98B3.04 2623.93 9891.54
2622.87 9999.9B 2622.85 10000
2622.5810051.252622.60610075.73
2625.1710163.14 2625.62 10178.B

2630.4 10248.62639.7910250.13

2626.339670.BB 2626.3 9674.762626.34
2626.2 9715.452626.21 9715.94 2626.21

2625.46 9754.96 2625.1B 9762.94 2623.54
2621.B3 9B35.79 2621.97 9B69.59 2623.37
2623.BB 9975.72623.45 9990.38 2623.06
2622.B510029.24 2622.6910042.36 2622.61
2622.92 100BB.52623.45710094.53 2623.71

2625.81019B.B1 2628.7510207.94 2630.07
2640.0910259.77 2641.9BI02Bl.81 2646.16

Manning's n Values
Sta n Val

num=
Sta n Val

3
Sta n Val

9654. 04 .0510042.36 .0410051.25 .05

Bank Sta: Left Right
9975.7 100BB.5

CROSS SECTION

RIVER: RV WA
REACH: R1

Lengths: Left Channel Right
696.33 696.33 696.33

RS: 9.065

Coef! Contr.
.1

Expan.
.3

•INPUT
Description: Q~2090 cfs (CP2B6, 24 hr)
Station Elevation Data num= 28

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

94B4.25 2620.29 949B.71 2620.26 9509.32 2620.24 9562.79 261B.05 9620.66 2615.15
9637.35 2614.29 9714.1B 2611.1 9786.94 2611.01 9B02.25 2610.97 9Bll.32 2611.0B
9B71. 35 2611.71 9B94.29 2611. 74 9960.06 2611.Bl 9979.29 2611.8 10000 2611.B1

10000.01 2611.8110006.21 2611.B210030.33 2611. B310072. 01 2612.0110072.87 2612.01
10073.46 2612.0210074.27 2612.0110097.63 2615.1310097.67 2615.1310100.35 2615.65
10124.17 2620.2210124.71 2620.310167.36 2629.44

Manning's n Values
Sta n Val

nurn=
Sta n Val

3
Sta n Val

9404.25 .05 9979.29 .04 10000 .05

Bank Sta: Left Right
9960.0610030.33

CROSS SECTION

RIVER: RV WA
REACH: Rl

Lengths: Left Channel Right
911.5 911.5 911.5

RS: 8.B93

Coef! Contr.
.1

Expan.
.3

INPUT
Description: This portion of RV Wash A models the condition in which Black

Hills Tank (a stock tank) is removed, allowing all flow to
continue without diversion. However, the floodplain at cross
section RM 8.893 is drawn to match the elevation of RM 1.378 of
Wash A Tank Spillway as if the stock tank is in place, resulting
in a more conservative floodplain. See Report for more information.

Station Elevation Data num= 55
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

**********"'''''''''''''''''''************'''******''''''''''''*''''''********''''''''' "'''''''''''''''''''.''''''. "'''''''''' "' •••• '" "' ••• *
9697.41
9758.39
9B36.54
9B91. 94
9942.B5
9995.04

10013.67
10089.99
10151.12
1020B.17
10279.86

2620.2 969B.12 2620.07 9709.B4
2600.169773.732597.71 9792.11
2593.9B 9B44.31 2593.96 9867.09
2594.0B 9B95.98 2594.08 9917.96
2593.54 9956.05 2593.42 996B. 73
2593.16 9998.4 2593.14 9999
2593.1110017.81 2593. OBI0039. 24
2594.0110093.762594.0110100.77

2593.910157.1B 2593.9110185.57
2595.0610223.87 2599.2310227.64
2620.2110280.42 2620.3510297.19

2616.61 9731.352610.19 9742.34
2595.08 9BOO. 91 2594.58 9B32. 01
2594.33 98B7.44 2594.09 9B91.61
2593.79 9919.56 2593.79 9942.41
2593.34 9969.1 2593.34 9994. 63
2593.1510002.34 2593.1410002.36
2593.1710071.38 2593.7810073.B1
2594.1410105.66 2594.1410126.94
2594.2410189.56 2594.3610196.09
2600.151027B.7B 2619.7910279.83
2624.7510298.57 2625.1310304.95

2606.04
2593.99
2594.08
2593.54
2593.16
2593.14
2593.78
2593.84
2594.57

2620.2
2625.B6 •
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Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

**** ** * * * '* **** * * ** * * * * * * * '* * ************ ** ** * * * * *
9697.41 .05 9994.63 .0410039.24 .05

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9919.5610071.38 451.49 451.49 451.49 .1 .3

CROSS SECTION

RIVER: RV WA
REACH: Rl RS: 8.807

INPUT
Description:
Station Elevation Data num::z 47

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
********************************************************************************

9725.47 2600.14 9748.84
9772.97 2594.15 9778.5
9801.74 2592.2 9815.1
9851.15 2585.04 9861.06
9901.14 2584.4 9915.55
9995.392582.523 10000

100262582.51810053.99
10085.09 2583.810093.96

10129.1 2585.0310140.24
10199.26 2606.3710206.11

2595.8 9751.8
2593.7 9784.03

2591.13 9831.36
2584.42 9862.67
2584.44 9957.16

2582.410002.63
2582.7310057.66
2584.0110111.93
2586.8210156.73
2609.11

2595.22 9755.99 2595.03 9764.3
2593.54 9793.372592.75 9795.6
2590.13 9844.52 2586.81 9848.43
2584.27 9875.63 2584.41 9878.41
2583.5 9960.33 2583.42 9981.29

2582.3310007.07 2582. 3710011. 81
2582.9210060.05 2582.9810062.43

2584.610119.35 2584.8810128.41
2590.1210160.02 2591.3110183.18

2594.62
2592.61
2585.71
2584.41
2582.9

2582.41
2583.02
2585.01
2600.14

Manning's n Values num=
Sta n Val Sta n Val Sta n Val

******** *'* * '* '* ** * ****** ** **** * * * * * * * * *** * ********
9725.47 .05 9995.39 .04 10026 .05

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9981.2910057.66 1024.38 1024.38 1024.38 .1 .3

CROSS SECTION

RIVER: RV WA
REACH: R1 RS: 8.613

INPUT
Description:
Station Elevation Data num= 46

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

9579.59 2577.44 9587.67
9637.56 2566.55 9643.45
9755.91 2563.89 9757.37
9836.48 2563.29 9852.55
9909.652564.73 9911.74
9982.96 2563.97 9999

10025.78 2563.9510047.85
10091.91 2565.2810096.14
10158.05 2575.5310168.01
10258.55 2615.88

2576.48 9596.93
2565.12 9649.65
2563.98 9759.38
2563.11 9856.01
2564.7 9920.22

2563.61 9999.98
2563.9410051.49
2565.3210099.29
2580.0810196.29

2575.15 9615.85
2564 9672.81
2564 9772.37

2563.28 9878.41
2564.67 9926.92
2563.62 10000
2563.9410062.04
2565.3410112.01
2590.1510223.55

2571. 02 9620.68
2560.72 9726.72
2563.87 9792.27

2563.9 9904.28
2564.65 9979.62
2563.6210017.91
2564.41 10077.6
2566.6410144.67
2600.12 10240.4

2570.06
2562.73
2563.65
2564.72
2564.01
2563.85
2565.12

2570.2
2608.02

Manning's n Values
Sta n Val

num=
Sta n Val

3
Sta n Val

9579.59 .05 9982.96 .0410025.78 .05

Bank Sta: Left Right
9926.92 10077.6

CROSS SECTION

RIVER: RV WA
REACH: R1

Lengths: Left Channel Right
1044.54 1044.54 1044.54

RS: 8.415

Coeff Contr.
.1

Expan.
.3

INPUT
Description:
Station Elevation Data num=

Sta Elev Sta Elev
58
Sta Elev Sta E1ev Sta E1ev

9520.74 2558.01 9530.68 2557.03 9552.17 2555.11 9569.71 2553.07 9599.27 2550.02
9601. 61 2549.81 9608.78 2549.26 9657.68 2545.25 9660.83 2545.05 9664.03 2544.94
9677.54 2544.03 9687.66 2543.56 9717.69 2543.72 9742.29 2543.85 9755.32 2544.5
9757.09 2544.57 9764.24 2544.14 9793.45 2542.33 9809.82 2542.84 9825.12 2543.29
9846.34 2543.91 9866.58 2544.56 9875.23 2544.69 9893.1 2544.91 9893.5 2544.91
9898.35 2544.94 9902.4 2544.96 9904.93 2544.95 9909.01 2544.94 9915.62 2544.92
9917.01 2544.91 9923.85 2544.84 9931. 94 2544.78 9937.62 2544.73 9953.07 2544.56
9967.23 2544.37 9969.8 2544.33 9986.97 2543.95 9991.412543.859 9998.22 2543.72

10000 2543.6810000.03 2543.6810005.44 2543.5410014.24 2543.8610043.35 2544.57
10043.5 2544.5710043.59 2544.5710043.65 2544.5710043.84 2544.5710045.28 2544.55
10070.1 2544.2610079.66 2544.8710080.76 2544.9510084.77 2545.3710132.63 2550.03

10152.39 2553.2910162.76 2555.1210175.46 2556.12

Manning's n Values
Sta n Val

num=
Sta n Val

3
Sta n Val

9520.74 .05 9991. 41 .0410014.24 .05

Bank Sta: Left Right
9953.0710043.35
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CROSS SECTION

RIVER: RV WA
REACH: R1 RS: 6.262

INPUT
Description:
Station Elevation Data num= 54

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev •
,*,***************************_ .. ,***_********1Ir****************************1t.*******

9605.94 2531.66 9609.34
9659.052526.96 9676.77
9936.63 2529.53 9941.47
9990.452526.76 9996.36
10004.3 2526.6610011.35

10062 2529.6910072.63
10093.07 2530.06 10096.3
10116.44 2530.1210120.91
10177.66 2526.6710163.06
10214.192529.2310214.95
10243.41 2526.3310246.76

2531. 94 9615.63
2527.56 9694.66
2529.51 9944.26

2526.6 9999.99
2529.0410029.26
2529.9110060.75
2530.1210099.23
2530.1210123.21
2526.9110169.19
2529.1910216.96
2526.7510267.06

2531. 52 9625.09
2526.37 9699.79
2529.51 9946.97
2526.72 10000
2529.5510036.64
2529.9910062.29
2530.1310100.95
2530.1210146.11
2529.2710196.04

252910236.69
2530.1310262.29

2530.93 9640.39
2526.47 9935.62
2529.49 9963.32
2526.7210001.06

2529.710050.67
2530.0210091.13
2530.1210110.62
2529.2110172.45
2529.4410209.23
2526.5910240.62
2532.03

2530.12
2529.53
2526.66
2526.76
2529.62
2530.06
2530.12

2526.3
2529.26
2526.49

Manning' 5 n Values
Sta n Val

num=
Sta n Val

3
Sta n Val

'" **** ** .. **** ** .. '" '" ******* ******* ...... ** *. 11' '" **** ........
9605.94 .05 9990.45 .0410001.06 .05

Bank Sta: Left Right
9946.9710029.26

CROSS SECTION

RIVER: RV WA
REACH: R1

Lengths: Left Channel Right
1065.65 1065.65 1065.65

RS: 6.060

Coeff Contr.
.1

Expan.
.3

INPUT
Description:
Station Elevation Data num=

Sta Elev Sta Elev
46
Sta Elev Sta Elev Sta Elev

************"'.******************************************************************
9546.1 2526 9559.37 2525.16 9562.55 2524.39 9579.02 2519.92 9569.71 2517.66

9602.19 2515.14 9622.15 2513.62 9664.69 2509.9 9704.99 2509 9713.26 2506.62
9720.59 2506.21 9732.22 2506.46 9754.95 2509.04 9776 2507.63 9792.31 2507.21
9603.67 2507.4 9614.66 2507.64 9631.15 2507.26 9636.62 2507.04 9647.96 2507.37
9692.36 2509.35 9930.69 2506.01 9966.52 2507.36 9967.59 2507.4 9974.66 2507.62

9993.9 2507.24 10000 2507.1210001.57 2507.0910004.22 2507.0410006.25 2506.99
10006.23 2507.2410011.212507.617 10014 2507.9710024.66 2509.3510029.29 2509.91
10032.05 2511.5110039.12 2514.9210040.45 251510042.79 2515.14 10056.2 2515.74 •10059.14 2515.6510060.04 2515.6710061.56 2516.6410061.91 2516.6510063.67 2516.9
10064.46 2516.9110096.69 2517.4610107.59 2516.03

Manning I 5 n Values
Sta n Val

num=
Sta n Val

3
Sta n Val

9546.1 .05 9993.9 .0410006.23 .05

Bank Sta: Left Right
9692.3610024.66

CROSS SECTION

RIVER: RV WA
REACH: R1

Lengths: Left Channel Right
710.644 710.644 710.644

RS: 7.925

Caeff Contr.
.1

Expan.
.3

to RM 0.355 on Wash A Spillway in
INPUT
Description: This cross section is identical

RV Wash A Tank Spillway.prj.
Station Elevation Data- n~m= 185

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
********************************************************************************

9139.39 2496.36 9141. 67 2496.4 9147.39 2496.35 9149.19 2496.35 9151.56 2496.33
9161. 93 2497.67 9165.66 2497.64 9171. 01 2497.76 9172.9 2497.72 9179.2 2497.62
9179.97 2497.61 9162.3 2497.57 9162.62 2497.57 9164.66 2497.56 9165.93 2497.46
9169.15 2497.29 9169.21 2497.29 9191. 69 2497.13 9196.97 2496.56 9203.65 2496.26
9207.79 2495.96 9211. 6 2495.72 9215.03 2495.5 9229.31 2494.62 9246.35 2493.67
9247.45 2493.72 9250.62 2493.65 9252.22 2493.91 9254.39 2493.67 9258.65 2493.77
9274.41 2492.76 9274.74 2492.79 9275.7 2492.65 9276.7 2492.46 9276.74 2492.55
9261. 55 2492.64 9261. 6 2492.61 9263.21 2492.42 9264.79 2492.51 9265.06 2492.47
9266.35 2492.42 9269.66 2492.27 9290.65 2492.26 9294.61 2492.09 92 95.1 2492.06
9295.23 2492.06 9299.71 2491.67 9299.75 2491.67 9299.96 2491. 66 9301. 76 2491.54
9302.36 2491.47 9304.96 2491.16 9307.39 2490.69 9309.19 2490.67 9309.24 2490.66
9315.15 2469.66 9315.46 2469.61 9321.43 2469.92 9322.76 2469.95 9323.96 2469.97
9329.36 2490.06 9330.74 2490.09 9332.76 2490.15 9337.79 2490.24 9339.26 2490.26
9341. 95 2490.32 9349.02 2490.45 9355.97 2490.59 9357.73 2490.62 9363.46 2490.74
9364.07 2490.76 9364.47 2490.77 9376.22 2491.17 9435.36 2492.67 9445.36 2493.05
9446.33 2493.06 9446.4 2493.06 9446.13 2493.06 9449.13 2493.06 9449.91 2493.06
9451. 62 2493.15 9453.24 2493.21 9454.05 2493.24 9462.6 2493.11 9463.55 2493.15
9465.37 2493.24 9465.63 2493.26 9520.01 2492 .2 9527.51 2492.12 9536.56 2490.71

9540.9 2490.4 9547.46 2491.21 9550.22 2491.54 9553.67 2491.96 9556.13 2492.02
9561. 63 2491. 99 9566.09 2492 9572.31 2491.9 9574.32 2492.04 9575.17 2492.1
9576.61 2492.35 9562.36 2492.6 9566.62 2492.92 9590.37 2493.16 9594.39 2493.49 •9596.13 2493.76 9596.26 2493.79 9596.62 2493.62 9612.36 2494 9616.46 2494.07
9626.53 2494.21 9635.2 2494.36 9640.46 2494.46 9653.69 2494.73 9653.66 2494.74
9654.05 2494.74 9654.69 2494.77 9674.05 2494.57 9660.64 2494.47 9660.92 2494.47

9695.7 2494.26 9709.52 2494.05 9733.16 2493.73 9735.62 2493.71 9746.06 2493.56
9752.61 2493.55 9756.24 2493.54 9762.37 2493.54 9766.32 2493.56 9602.69 2494.1
9660.22 2494.49 9666.44 2494.49 9694.25 2494.44 9695.92 2494.45 9696.17 2494.47
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9900.77 2494.49 9903.75 2494.47 9907.29 2494.44 9911.59 2494.39 9916.9 2494.32
9923.69 2494.2 9932.74 2494.05 9945.41 2493.83 9958 2493.69 9958.07 2493.68
9966.64 2493.74 9971. 88 2493.78 9973.04 2493.79 9975.46 2493.81 9976.02 2493.84
9978.32 2493.95 9983.83 2494.23 9991.152493.773 9993.76 2493.61 9997.2 2493.42
9999.95 2493.43 10000 2493.4310007.152493.47510009.52 2493.4910014.45 2493.5

10018.76 2493.6110024.98 2493.7710028.76 2493.7310035.83 2493.6510040.92 2493.61
10073.23 2493.84 10074.9 2493.7410098.862493.2810106.63 2493.210122.84 2493.06

10128.7 2493.07 10129.8 2493.0610130.09 2493.0610131.27 2493.0610132.282493.05
10142.06 2492.8210175.65 2494.4610179.49 2494.710182.95 2494.9410188.12 2495.41
10209.23 2497.8810227.63 2500.0210230.13 2499.7310243.03 2499.5910244.72 2499.93

Manning's n Values
Sta n Val

num""
Sta n Val

3
Sta n Val

9139.39 .05 9993.76 .0410018.76 .05

Bank Sta: Left Right
9983.8310073.23

Ineffective Flow num""
Sta L Sta R E1ev

9139.39 9654.73 2495.23

CROSS SECTION

RIVER: RV WA
REACH: R1

Lengths: Left
514.55

1
Permanent

F

RS: 7.828

Channel
514.55

Right
514.55

Coeff Contr.
.1

Expan.
.3

to RM 0.266 on Wash A Spillway in
INPUT
Description: This cross section is identical

RV Wash A Tank Spillway.prj.
Station Elevation Data- nurn= 205

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
******************************************************.* •• "' •• "'''''''.'''''' ••••••••• '''''' ••

9218.17 2494.15 9223.26 2493.79 9228.57 2493.41 9230.12 2493.3 9230.51 2493.27
9232.03 2493.12 9232.37 2493.05 9234.72 2492.69 9239.62 2492.01 9248.83 2491.33
9258.12 2490.94 9263.1 2490.77 9263.91 2490.74 9267.81 2490.56 9268.49 2490.55

9279.5 2490.42 9291. 08 2488.62 9296.74 2487.75 9299.78 2487.28 9301.19 2487.06
9301.7 2486.97 9303.08 2486.74 9315.59 2484.4 9315.93 2484.33 9318.11 2483.85

9322.43 2482.9 9328.08 2481. 66 9335.15 2481.62 9344.73 2481.61 9349.28 2481. 57
9349.47 2481. 6 9350.33 2481.66 9361.59 2482.44 9368.6 2482.9 9397 2482.88
9422.95 2483.02 9428.22 2483.04 9433.9 2483.08 9440.88 2481. 88 9443.58 2481. 41
9444.39 2481. 53 9446.31 2481.79 9451. 03 2482.44 9456.48 2483.1 9456.54 2483.11
9456.94 2483.11 9457.2 2483.1 9457.46 2483.07 9459.29 2483.08 9464.22 2483.04
9466.49 2483.02 9569.7 2484.91 9576.37 2485.15 9577.16 2485.18 9580.34 2485.3
9591.19 2486.06 9594.82 2486.28 9603.93 2486.9 9612.94 2487.43 9617.21 2487.7
9635.87 2488.78 9639.65 2489.01 9646.65 2489.41 9647.12 2489.44 9649.23 2489.32
9683.35 2487.37 9705.65 2486.15 9708.91 2486.02 9708.96 2486.01 9718.64 2485.55
9724.64 2485.25 9726.87 2485.25 9736.42 2485.23 9736.6 2485.23 9743.35 2485.17
9758.62 2485.03 9804.36 2484.79 9808.25 2484.66 9809.73 2484.61 9812.72 2484.37
9818.42 2483.9 9822.72 2483.55 9824.99 2483.36 9838.03 2484.33 9842.4 2484.62
9850.53 2484.44 9858.49 2484.27 9863.15 2484.17 9866.22 2484.1 9868.4 2484.06
9869.59 2484.03 9870.02 2484.02 9885.54 2483.88 9887.08 2483.86 9887.35 2483.87
9889.99 2483.93 9900.05 2484.17 9907.75 2484.34 9911. 61 2484.5 9912.53 2484.54
9919.66 2483.82 9927 2482.75 9927.39 2482.78 9928.61 2482.89 9936.53 2483.62
9939.88 2484.05 9942.31 2484.12 9944.5 2484.14 9960.4 2484.44 9964.7 2484.2
9969.37 2484.23 9976.84 2484.45 9976.85 2484.5 9978.93 2484.34 9991.47 2483.38
9999.08 2483.88 10000 2483.9410000.02 2483.94 10006.2 2484.3410007.59 2484.43
10007.6 2484.4310010.39 2484.51 10010.9 2484.5110012.042484.53610015.34 2484.61

10016.57 2484.610064.99 2484.2710068.51 2484.2410068.85 2484.2410070.33 2484.24
10072.2 2484.2310078.04 2484.2110080.08 2484.210082.18 2484.2110084.35 2484.22

10116 2484.32 10121.4 2484.34 10121. 9 2484.3310124.95 2484.3110128.07 2484.29
10131.29 2484.27 10134.6 2484.2410134.87 2484.2510139.86 2484.3710143.32 2484.35
10144.87 2484.33 10148.4 2484.310149.21 2484.310150.68 2484.2810153.48 2484.26
10154.89 2484.2410162.47 2483.7810165.58 2483.76 10168.8 2483.7410172.14 2483.72
10180.71 2483.5710183.46 2483.4410184.75 2483.4310188.41 2483.2110188.52 2483.21
10188.59 2483.2110188.69 2483.210183.56 2483.1710194.69 2483.0710203.93 2482.88
10205.26 248310225.77 2485.0910226.65 2485.1410227.732485.29 10231.4 2485.51
10232.54 2485.6510236.63 2485.8810237.41 2485.9710241.84 2486.2110242.33 2486.26
10247.05 2486.4910247.28 2486.5210252.25 2486.7510263.24 2487.0110265.33 2487.14
10267.37 2487.2910268.26 2487.3910272.53 2487.7210279.192489.0510280.27 2489.1
10281. 72 2489.16 10284.9 2489.3210287.16 2489.4210289.54 2489.54 10292.6 2489.66

10294.2 2489.7410297.52 2489.8710298.02 2489.8910298.86 2489.9310303.45 2490.11
10303.51 2490.12 10303.9 2490.1310308.45 2490.63 10308.6 2490.6410313.42 2491.17
10313.57 2491.1810313.75 2491.1910318.39 2491.6810318.88 2491.6910323.07 2492.12

Manning's n Values num= 5
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val

********.******************************************************"'****************
9218.17 .05 9328.08 .04 9350.33 .05 9978.93 .04 10006.2 .05

Bank Sta: Left Right
9912.5310012.04

CROSS SECTION

RIVER: RV WA
REACH: R1

Lengths: Left Channel Right
1012.46 1012.46 1012.46

RS: 7.636

Coeff Contr.
.1

Expan.
.3

to RM 0.098 on Wash A Spillway in
INPUT
Description: This cross section is identical

RV Wash A Tank Spillway.prj.
Station Elevation Data- num= 167

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

9223.21 2474.17
9273.06 2469.03
9296.23 2466.85
9326.08 2464.33

9226.68 2473.95
9280.89 2468.17
9314.792465.32
9327.74 2464.24

9229.17
9286.48
9318.78
9329.92

2473.79
2467.64
2464.98

2464.1

9230.22 2473.71
9286.672467.62
9320.762464.83
9334.61 2463.79

9230.88 2473.62
9291.232467.25
9320.82464.82

9336.322463.65
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9339.252464.29 9342.48 2464.75 9345.462465.28 9347.14
9353.07 2465.9 9355.49 2465.95 9357.09 2465.94 9360.83
9367.372465.87 9369.52465.86 9422.13 2467.42 9434.04
9458.262467.159462.17 2467.1 9468.052467.01 9477.77
9498.382465.799 9500.12 2465.59 9510.39 2464.23 9510.8
9519.72464.57 9523.762464.78 9534.432465.799 9541.66

9542.812466.759543.032466.759543.182466.77 9543.59
9548.43 2467.1 9549.31 2467.11 9610.852465.84 9615.33
9618.552465.71 9620.992465.63 9622.78 2465.56 9622.9
9624.892465.55 9637.91 2465.33 9638.552465.36 9639.64
9645.852465.68 9649.74 2465.13 9655.49 2464.32 9660.93
9698.292465.31 9698.692465.31 9714.072465.26 9720.36
9725.92 2465.22 9727.41 2465.21 9728.532465.21 9729.41

9730.7 2465.21 9731.19 2465.21 9731.61 2465.21 9731.98
9797.7 2465.46 9820.92 2465.41 9822.03 2465.38 9823.02

9835.552465.28 9843.082465.25 9843.35 2465.24 9844.61
9847.32 2465.15 9848.14 2465.16 9850.81 2465.21 9853.15
9859.462465.229866.652465.18 9877.72465.13 9896.77
9896.82 2465.03 9902.452464.17 9907.46 2463.5 9907.69
9909.32463.25 9914.462464.09 9917.01 2464.5 9924.76

9939.27 2464.7 9939.662464.639945.952463.53 9949.42
9964.722464.43 9965.092464.42 9967.452464.32 9967.67
9985.052465.37 9988.84 2465.51 9989.432465.54 9990.63
9996.362464.812 9996.83 2464.75 9999.98 2464.33 10000

10005.52 2464.6110005.912464.65910010.12 2465.1910016.91
10025.71 2465.25 10030.7 2465.31 10034.7 2465.3610035.01
10076.41 2465.4310102.51 2466.9610118.36 2467.910121.73
10142.22 2469.1810144.63 2469.310144.94 2469.3210145.95
10149.54 2469.62 101502469.6710150.862469.76 10151
10167.11 2471.1510167.18 2471.14

2465.48 9350.31
2465.91 9364.24
2467.58 9457.47
2466.87 9491.14
2464.18 9511.08
2466.49 9542.68

2466.8 9546.82
2465.79 9616.79
2465.56 9624.42
2465.41 9641.83
2464.95 9666.96
2465.24 9723.78
2465.21 9730.11
2465.21 9735.82
2465.35 9823.91
2465.21 9846.15
2465.25 9854.42
2465.04 9896.8
2463.46 9907.94
2464.62 9938.32
2462.91 9954.88
2464.32 9981.53
2465.57 9993.5
2464.3310001.37
2465.2210025.15
2465.3610073.23

2468.110127.95
2469.3710146.46
2469.7710153.27

2465.84
2465.89
2467.17
2466.67
2464.14
2466.75

2467
2465.78
2465.55
2465.5
2465.5

2465.22
2465.21
2465.21
2465.33
2465.18
2465.24
2465.04
2463.43
2464.87
2463.46
2465.19
2465.19
2464.15
2465.25
2465.41
2468.46
2469.39
2469.96

•

Manning' 5 n Values
Sta n Val

num=
Sta n Val

5
Sta n Val Sta n Val Sta n Val

********'********************************"'*******'*.******************************
9223.21 .05 9498.38 .04 9534. 43 .05 9996.83 .0410005.91 .05

Bank Sta: Left Right Lengths: Left Channel Right
9896.7710010.12 432.9453432.9453432.9453

Left Levee Station= 9434.36 Elevation"" 2467.58

Coeff Contr.
.1

Expan.
.3

CROSS SECTION

********************************************************************************

to RM 0.017 on Wash A Spillway in

2460.9 9829.61 2460.92 9834.5 2460.94 9839.98
2460.9 9846.66 2460.9 9851.14 2460.8 9851.59

2460.69 9860.78 2460.61 9862.21 2460.6 9865.59
2460.45 9872.85 2460.42 9873.41 2460.41 9873.55
2460.23 9880.05 2460.12 9883.44 2460.04 9884.89
2459.83 9894.05 2459.74 9894.562459.71 9899.37
2459.62 9905.662459.13 9906.33 2459.1 9911.54
2458.16 9921.352457.95 9926.82456.922 9930.1
2455.98 9933.382455.95 9934.54 2455.86 9935.5
2455.66 9941.14 2455.49 9963.23 2455.32 9968.59
2456.85 9981.06 2456.93 9981.49 2456.89 9982.84
2456.83 9991.672456.753 9996.362456.684 10000
2456.5710004.65 2456.5710005.912456.60910006.91
2456.8710021. 36 2456.9110034.18 2458.21 10090
2464.0110093.12 2463.8710095.98 2463.6610098.04

INPUT
Description: This cross section is identical

RV Wash A Tank Spillway.prj.
Station Elevation Data- n-;:;:rn= 75

Sta Elev Sta Elev Sta •Elev

2460.97
2460.8

2460.53
2460.41
2459.97
2459.63
2458.71

2456.3
2455.77

2455.3
2456.87
2456.63
2456.64
2463.79

2463.5

StaElevStaElev

RS: 7.554
RIVER: RV VIA
REACH: R1

9823.95 2460.9 9825.2
9840.4 2460.96 9846.19

9855.962460.71 9856.9
9867.52 2460.5 9870.39
9875.36 2460.31 9878.15
9888.75 2459.88 9889.73
9899.44 2459.63 9899.54
9915.56 2458.4 9918.76
9931.93 2456.1 9933.03
9936.73 2455.73 9939.03
9970.03 2455.49 9980.34
9983.49 2456.88 9986.47

10000.012456.6310003.77
10013.32456.75310019.89

1C090.092463.7910091.35

Manning's n Values
Sta n Val

num=
Sta n Val

5
Sta n Val Sta n Val Sta n Val

********************************************************************************
9823.95 .05 9941.14 .04 9970.03 .05 9991.67 .04 10013.3 .05

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9921.3510034.18 740.3017740.3017740.3017 .1 .3

CROSS SECTION

RIVER: RV VIA
REACH: R1 RS: 7.414

INPUT
Description:
Station Elevation Data num= 64

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
********'*'***'*'*'*'*'*'*************'*'*********'*'*'********************'*'*'*'**'*'**********'**
9932.422448.53 9933.04 2448.69933.11 2448.59 9941.48 2445.93 9953.732441.919

9958.4 2440.39 9965.89 2440.74 9976.78 2441.26 9983.16 2441.51 9992.16 2441.78
9994.19 2441.92 10000 2441.9210000.03 2441.9210004.62 2441.9210015.94 2441.94

10024.22 2441.9410026.86 2441.95 10031.6 2441.9610039.64 2442.6110042.49 2442.82
10043.662442.9110054.43 2443.7610059.93 2444.16 10066 2444.6310077.31 2445.44
10086.93 2446.1210086.96 2446.12 10087.1 2446.1210108.43 2446.2710110.96 2446.33
10123.22446.4510127.552446.5710137.91 2446.6910142.69 2446.8310144.17 2446.86

10150.87 2446.2810159.12 2446.310184.38 2446.2410192.11 2447.5310200.18 2447.81
10208.222448.0410208.262448.0510228.02 2447.7910263.02 2447.3410282.36 2446.78
10293.662446.4410295.52 2446.4810301. 72 2446.7410308.79 2447.0710314.05 2447.3
10314.472447.3110316.232447.3710319.522447.56 10321.9 2447.5110356.47 2447.65
10392 .03 2447.7310396.04 2447.6710401.56 2447.6510409.74 2447.6110435.82 2449.73
10442.46 2450.2210471.62 2452.3510475.93 2452.68 10477.4 2452.78

•
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Manning's n Values num=
Sta n Val Sta n Val

3
Sta n Val

i I

* * '* '* * '* * '* '* '* * * * '* '* '* * * * '* '* * * * * '* '* '* * * '* '* '* * * * * * * * * ** * * * * *
9932.42 .05 9953.73 .04 9994.19 .05

Bank Sta: Left Right
9953.73 10031.6

CROSS SECTION

RIVER: RV WA
REACH: R1

Lengths: Left Channel Right
124.8931124.8931124.8931

RS: 7.390

Caeff Contr.
.1

Expan.
.3

This cross section is identical to RM
INPUT
Description: 0=2260 cfs (CP8B2, 24 hr)

0.219 on RV WA T2.
Station Elevation Data 98

Sta E1ev Sta E1ev Sta Elev Sta Elev Sta E1ev

9580.15 2441. 96 9583.38 2441.82 9585.6 2441.69 9596.49 2441.19 9599.77 2440.97
9605.05 2440.71 9616.23 2439.87 9616.84 2439.84 9618.34 2439.71 9651 2439.55
9662.34 2439.52 9664.5 2439.41 9668.86 2439.18 9671.1 2439.16 9675.25 2439.1
9685.07 2438.98 9685.8 2438.97 9685.92 2438.97 9686.22 2438.97 9686.58 2439.03
9687.43 2439.16 9696.28 2440.51 9705.63 2440.3 9711. 92 2440.18 9729.6 2439.8
9750.57 2439.39 9753.76 2439.33 9753.85 2439.32 9759.84 2439.21 9763.07 2438.66
9765.53 2438.19 9768.51 2438.5 9772.7 2438.82 9776.55 2439.16 9777.05 2439.2
9780.66 2439.44 9781. 3 2439.27 9781.85 2439.21 9783.5 2439.04 9784.5 2438.92
9785.17 2438.85 9806.6 2439.46 9807.31 2439.47 9812.97 2439.47 9814.72 2439.5
9815.32 2439.51 9820.6 2439.52 9825.38 2439.53 9826.68 2439.53 9828.34 2439.55
9830.96 2439.59 9833.19 2439.62 9872.25 2439.7 9872.77 2439.74 9875.11 2439.92
9876.22 2440.01 9877.65 2440.02 9880.36 2440.05 9881. 8 2440.06 9883.21 2440.03
9886.17 2439.98 9914.63 2440.02 9915.98 2440.04 9917.83 2439.98 9918.1 2439.97
9918.51 2440 9919.38 2440.01 9920.01 2440.05 9922.86 2440.03 9922.96 2440.04
9923.36 2440.03 9931. 31 2439.35 9935.38 2439.01 9938.42 2438.75 9947.69 2439.02
9957.77 2439.18 9958.26 2439.16 9959.16 2439.24 9959.91 2439.27 9970.94 2439.84

9976.5 2440.12 9977.75 2440.19 9988.62 2439.93 9991. 62 2439.82 9996.43 2439.84
10000 2439.7610000.02 2439.76 10006.4 2439.6310010.26 2440.0310011.772440.186

10012.29 2440.2410016.14 2440.6110017 .25 2440.7110024.07 2441.410032.81 2442.2
10034.7 2442.1710040.86 2442.0610041.01 2442.06

Manning's n Values num= 5
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val

*************'**********************'*'******************************************'**
9580.15 .05 9671.1 .04 9687.43 .059977.75 .0410011. 77 .05

Bank Sta: Left Right
9920.0110011. 77

CROSS SECTION

RIVER: RV WA
REACH: R1

Lengths: Left Channel Right
519.4431519.4431519.4431

RS: 7.292

Coeff Contr.
.1

Expan.
.3

INPUT
Description: This
Station Elevation

Sta Elev

cross section is identical to RM 0.145 on RV WA T2.
Data num= 125

Sta Elev Sta Elev Sta Elev Sta Elev

9403.42 2433.82 9408.3 2433.53 9413.79 2433.2 9428.84 2432.29 9464.57 2430.13
9467.14 2430.02 9470.07 2429.88 9473.4 2429.72 9477.06 2429.51 9481.43 2429.27
9486.56 2428.98 9492.86 2428.6 9494.17 2428.52 9494.28 2428.51 9494.44 2428.5
9500.69 2427.84 9504.29 2427.45 9512.45 2428.81 9513.47 2428.97 9516.89 2429.09
9522.28 2429.19 9522.46 2429.2 9570.83 2430.24 9573.31 2430.29 9576.07 2430.35
9579.18 2430.42 9581.31 2430.47 9582.7 2430.51 9586.71 2430.62 9591. 3 2430.71
9596.73 2430.81 9603.27 2430.99 9604. 85 2431. 04 9608.9 2430.75 9613.31 2430.36

9614.2 2430.29 9615.11 2430.21 962()' 75 2430.7 9624.6 2431.07 9626.08 2431.22
9627.45 2431. 35 9628.79 2431.49 9642.79 2431. 57 9647.56 2431. 58 9660.32 2431. 64
9671. 51 2431.64 9688.94 2431. 5 9693.57 2431.63 9694.66 2431.54 9704. 04 2430.76
9708.61 2430.86 9720.79 2431.49 9721.2 2431.47 9721.58 2431.46 9734.88 2431.13
9735.61 2431.15 9757.95 2431.96 9767.21 2432.16 9777.83 2431. 07 9780.71 2430.77
9796.49 2431. 6 9799.58 2431.77 9800.51 2431. 69 9813.73 2431.57 9824.38 2431.41
9860.74 2431. 52 9866.39 2431. 31 9901. 29 2431. 06 9902.2 2431. 04 9908.93 2430.96
9920.12 2430.82 9938.08 2430.59 9958.69 2430.33 9965.91 2430.42 9970.31 2430.45

9972.5 2430.5 9974.31 2430.28 9980.66 2429.53 9983.95 2429.36 9990.24 2428.94
9998.29 2428.64 10000 2428.8710001.44 2429.0710011.68 2430.510013.18 2430.71

10029.74 2430.7210050.34 2430.7410051.77 2430.7410055.94 2430.7510057.73 2430.75
10058.52 2430.75 10058.7 2430.75 10059.3 2430.7510059.71 2430.75 10062.8 2430.77
10062.99 2430.7710063.23 2430.7810063.63 2430.7910063.74 2430.810088.32 2431.27
10089.78 2431.2510091.43 2431.2210093.34 2431.210094.24 2431.1810095.53 2431.19
10098.14 2431.1910101.28 2431.2110105.14 2431. 2210116.88 2431.2610127.16 2431. 31
10127.9 2431.3110143.65 2431.39 10143.8 2431.37 10143.9 2431.3610144.02 2431. 35

10153.91 2430.36 10159.6 2429.6910164.13 243110168.49 2432.2910181.29 2436.07
10181.92 2436.1210182.43 2436.1710189.92 2436.7510200.35 2437.5510204.94 2437.97

Manning's n Values num=
Sta n Val Sta n Val

3
Sta n Val

9403.42 .04 9972.5 .0410011. 68 .04

Bank Sta: Left Right
9920.1210013.18

Ineffective Flow num:::ll
Sta L Sta R E1ev

9403.429507.922437.33

CROSS SECTION

Dibble Engineering
November, 2007

Lengths: Left Channel Right
567.5543567.5543567.5543

1
Permanent

F

Coeff Contr.
.1

11

Expan.
.3

Rio Verde Area Drainage Master Plan
HEC-RAS Output-RV Wash A



RIVER: RV WA
REACH: R1

INPUT
Description: This cross

overbank n
cleared of

Station Elevation Data
Sta Elev Sta

RS: 7.184

section is identical to RM 0.219 on RV WA
values equal the main channel n value due
vegetation per arial photo.

num"" 130
Elev Sta Elev Sta Elev

T2. The
to land

Sta Elev •
.. *******************************************************.** •• *_ .... * •• *_.* .... **-*

9499.34
9504.59
9514.02
9531.01
9541.08

9590.4
9596.62
9600.87
9614.42
9626.67
9665.16
9681.35
9690.17
9706.04
9809.15
9826.25
9880.56
9944.22
9973.95
9988.18

10000
10024.13
10046.83
10066.78
10113.45
10134.93

2424.47 9501.94 2424.47 9502.572424.46 9503.22
2424.39 9506.062424.32 9507.94 2424.24 9510.41
2424.04 9520.022423.91 9529.422423.71 9530.17
2423.68 9531.06 2423.68 9535.44 2423.58 9535.66
2423.44 9569.232422.51 9577.452422.26 9583.11
2421.87 9591.13 2421.85 9592.94 2421.78 9594.97
2421.64 9597.98 2421.62 9599.11 2421.6 9600.05
2421.56 9601.57 2421.53 9602.2 2421.5 9612.39
2421.23 9614.51 2421.23 9616.93 2421.12 9619.06
2420.86 9637.562420.62 9655.04 2420.31 9656.91
2419.95 9669.38 2419.79 9673.29 2419.65 9673.44
2419.29 9682.592419.24 9682.72419.22 9684.56

2419.8 9690.44 2419.82 9695.7 2420.1 9701.57
2420.55 9710.17 2420.53 9712.37 2420.52 9773.78
2422.07 9809.67 2422.06 9809.8 2422.06 9820.56
2421.92 9832.1 2421.84 9853.83 2421.56 9869.99
2419.57 9891.01 2420.31 9902.03 2421.26 9910.66

2420.7 9954.472420.61 9961.36 2420.6 9964.21
2420.57 9983.14 2420.57 9983.68 2420.57 9983.77
2420.58 9992.47 2420.43 9995.35 2420.29 9998.51
2420.0810007.47 2419.6910008.53 2419.710008.92
2419.7410028.792419.7310034.852419.7410039.34

2419.810050.852420.4110052.022420.58610057.49
2421.6710073.41 2421.8510075.47 2421.9110080.06
2426.77 10114.1 2426.8510114.69 2426.9210114.71
2427.37 10141.9 2427.5110143.94 2427.55 10154.9

2424.45 9503.41
2424.14 9511.1

2423.7 9530.95
2423.57 9540.66
2422.09 9587.24

2421. 7 9596.56
2421. 58 9600.55
2421.29 9612.76
2421. 02 9620.7
2420.24 9657.74
2419.65 9673.56
2419.33 9685.71
2420.48 9704. 51
2421. 54 9808.85
2421.97 9821.7
2421.35 9877 .29
2421.12 9912.26
2420.58 9972.25
2420.57 9984.13
2420.16 9999.97

2419.710019.57
2419.7710040.78
2421.41 10060.3
2422.5110092.91
2426.92 10129.1
2427.74 10156.2

2424.44
2424.11
2423.68
2423.45
2421.96
2421. 64
2421.57
2421.28
2420.99
2420.21
2419.64

2419.4
2420.56
2422.07
2421.96
2420.13

2421.1
2420.58
2420.56
2420.08
2419.75
2419.77
2421.48
2424.19

2427.2
2427.77

Manning's n Values
Sta n Val

num=
Sta n Val

3
Sta n Val

9499.34 .04 9988.18 .0410057.49 .04

Bank Sta: Left Right
9869.9910057.49

CROSS SECTION

RIVER: RV WA
REACH: R2

Coeff Cantr.
.1

RS: 7.052

Expan.
.3

•INPUT
Description: 0=2820 cfs (CP9B, 24 hr) This cross section is added to the model

to provide the minimum number of cross sections required for a
junction reach. This cross section is not plotted on the work
maps, nor is used in plotting the base flood elevations.

Station Elevation Data num= 126
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

********************************************************************************
9633.14 2413.3 9635.06 2413.13 9641.22 2412.57 9654.5 2411.39 9657.78 2411.08
9668.65 2411. 22 9674.18 2411.34 9686.39 2411.54 9689.6 2411.62 9694.16 2411. 7
9704.24 2411. 98 9708.36 2411.52 9709.68 2411.36 9714.95 2410.77 9721. 45 2409.91
9724.81 2410.18 9726.8 2410.3 9734.69 2410.88 9742.12 2411.29 9744.9 2411.43
9746.22 2411.49 9750.58 2411. 75 9755.38 2411.63 9764.21 2411.42 9771.15 2411.25
9776.73 2411.11 9781. 31 2411 9785.14 2410.91 9788.39 2410.82 9798.53 2410.59
9800.75 2410.55 9834.12 2409.8 9834. 38 2409.81 9869.48 2408.57 9G:75.46 2408.46
9875.47 2408.46 9878.08 2408.18 9878.09 2408.18 9878.14 2408.17 98-'8.16 2408.17
9878.17 2408.18 9878.2 2408.18 9883.55 2408.33 9884.03 2408.37 9884.32 2408.39
9888.61 2408.66 9889.16 2408.7 9891. 85 2408.91 9892.24 2408.94 9911.71 2407.29
9912.14 2407.23 9912.52 2407.34 9918.47 2409.06 9936.41 2408.44 9954.28 2407.83
9957.76 2407.5 9962.46 2407.05 9970.78 2406.25 9974.95 2405.86 9976.59 2405.7
9976.722405.687 9976.89 2405.679982.74 2405.7 9988.17 2405.7 9993.88 2405.71
9999.97 2405.69 10000 2405.6910000.27 2405.69 10000.7 2405.7110003.71 2405.85

10005.222405.9410012.29 2406.3510016.42 2406.5110024.75 2406.6810026.14 2406.62
10027.24 2406.610027.51 2406.5910028.02 2406.5810039.74 2406.210040.95 2406.16
10041.23 2406.15 10050.3 2407.76 10057.3 2409.0810069.03 2408.710083.78 2408.22
10086.87 2408.1210087.95 2408.08 10089.9 240810091.04 2407.9610091.78 2407.93
10092.31 2407.9110095.51 2407.86 10095.8 2407.8610096.14 2407.8710096.54 2407.88
10097.69 2407.88 10098.5 2407.8810098.83 2407.8910099.85 2407.8910102.32 2407.9
10108.31 2407.9110126.74 2407.910127.36 2407.9110131.39 2407.9810132.87 2407.77
10141.96 2406.3510144.88 2406.6810157.04 2408.1410169.35 2407.8 10181.7 2407.55
10188.932406.9810192.02 2406.7610192.08 2406.76 10197.5 2407.2210203.27 2407.61

102052407.7210209.91 2408.05 10212.5 2408.2110216.58 2408.48 10220 2408.69
10223.34 2408.94 10223.8 2408.9710227.95 2409.2210230.46 2409.3810235.32 2409.65
10240.63 2409.93

* * * * * * ***** * ******** * ** ***** * ** * ** *** * * ** * ******

•
Expan.

.3
Coeff Contr.

.1

.05

3
Sta n Val

.04 10000.7

Lengths: Left Channel Right
555
Elevation= 2411.75

num~

Sta n Val

.05 9976.599633.14

CROSS SECTION

Manning's n Values
Sta n Val

Bank Sta: Left Right
9954.28 10050.3

Left Levee Station= 9750.58

RIVER: RV WA

Dibble Engineering
November, 2007

12 Rio Verde Area Drainage Master Plan
HEC-RAS Output-RV Wash A



REACH: R2 RS: 7.051

INPUT
Description: This cross section is added to the model to provide the minimum

number of cross sections required for a junction reach. This cross
section is not plotted on the work maps, nor is used in plotting
the base flood elevations.

Station Elevation Data num~ 114
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

9635.25 2413.45 9637.21 2413.26 9646.43 2412.22 9652 2411.67 9661. 51 2410.95
9670.34 2411.1 9671.33 2411.12 9662.71 2411. 32 9692.27 2411. 56 9697 .15 2411. 66
9707.67 2412.03 9707.99 2412.01 9706.15 2411. 99 9712.45 2411.45 9719.02 2410.63

9724.7 2409.6 9727.66 2410.03 9729.64 2410.13 9736.05 2410.57 9742.03 2410.75
9746.06 2411.1 9746.31 2411.12 9750.1 2411.2 9755.22 2411. 53 9756.29 2411. 46
9766.37 2411.26 9772.66 2411.1 9776.21 2410.97 9762.67 2410.66 9766.46 2410.76
9796.26 2410.5 9600.66 2410.44 9639.75 2409.57 9639.93 2409.56 9671. 06 2406.46
9671.63 2406.46 9675.59 2406.47 9675.6 2406.47 9677.61 2406.37 9660.07 2406.37
9660.23 2406.37 9664.99 2406.33 9666.15 2406.31 9667.56 2406.29 9666.05 2406.27
9669.35 2406.26 9692.79 2406.54 9693.39 2406.59 9902.6 2407.61 9910.62 2406.99

9915.4 2407.09 9915.56 2407.14 9915.67 2407.17 9922.05 2406.96 9922.11 2406.97
9925.45 2406.61 9952.71 2407.61 9954.5 2407.69 9956.69 2407.26 9964.61 2406.72
9971.91 2406.04 9976.52405.595 9977 .17 2405.53 9963.63 2405.56 9969.76 2405.57

9992.4 2405.56 9994.96 2405.59 10000 2405.59 10000.7 2405.5910006.26 2405.67
10012.47 2406.1510012.57 2406.1510012.71 2406.1610017.37 2406.42 10024.7 2406.69
10027.06 2406.5610026.652406.5310034.41 2406.3110041.72 2406.13 10042 2406.16
10042.36 2406.2510044.53 2406.6310051.26 2407.7910057.64 2406.96 10072.9 2406.56
10097.41 2407.610099.55 2407.6610124.44 2407.6610124.66 2407.6710126.41 2407.73
10134.62 2407.6310135.76 2407.65 10145.1 2406.2210147.42 2406.5110159.73 2406.1
10160.96 2407.4310163.29 2407.3610164.19 2407.2510165.73 2407.1110190.16 2406.7
10192.26 2406.5210199.292407.1410205.27 2407.65 10209.9 2407.9710212.76 2406.14
10216.56 2406.410220.27 2406.6210223.25 2408.8210227.77 2409.110230.01 2409.27
10230.32 2409.2910235.53 2409.610236.99 2409.6910242.74 2410.01

Manning I S n Values
Sta n Val

num=
Sta n Val

3
Sta n Val

9635.25 .05 9976.5 .04 10000.7 .05

Bank Sta: Left Right Coef! Contr.
9952.7110051.26 .1

Left Levee Station= 9755.22

Expan.
.3

Elevation= 2411.53

CROSS SECTION

RIVER: RV WA
REACH: R3 RS: 7.050

INPUT
Description: 0=2820 cfs (CP9B, 24
Station Elevation Data num=

Sta Elev Sta Elev

hr)
124

Sta Elev Sta Elev Sta Elev

9636.11 2413.5 9636.12 2413.31 9661. 92 2411.07 9664 2410.63 9670.01 2410.94
9672.72 2411.01 9664.45 2411.25 9690.73 2411.45 9705.63 2411.65 9706.62 2411.66
9711. 05 2411. 97 9712.41 2411.6 9713.62 2411.59 9714.65 2411.47 9722.12 2410.43
9727.66 2409.6 9727.74 2409.59 9729.94 2409.7 9736.56 2410.01 9739.51 2410.16
9740.19 2410.22 9744.95 2410.44 9750.41 2410.79 9752.6 2410.91 9756.64 2411.11

9756.6 2411.31 9760.34 2411.27 9767.75 2411.06 9773.65 2410.94 9776.95 2410.61
9763.26 2410.7 9796.77 2410.4 9799.72 2410.34 9644.12 2409.34 9644.21 2409.34
9660.56 2406.77 9660.97 2406.77 9662.94 2406.76 9669.43 2406.66 9677 .16 2406.53
9677.61 2406.52 9661.94 2406.42 9667.39 2406.36 9669.71 2406.35 9693.66 2406.29
9694.96 2406.03 9906.01 2406.74 9910.51 2406.79 9917.36 2406.95 9917.4 2406.95
9917.67 2407.02 9924.99 2406.96 9926 2406.76 9930.. 1 2406.65 9932.29 2406.55
9945.99 2406.05 9946.29 2407.69 9949.57 2407.62 9950.93 2407.76 9951.75 2407.73
9953.672407.62 9954.66 2407.32 995:.37 2407.16 9966.75 2406.11 9971.77 2405.62
9975.252405.492 9975.522405.467 9976.13 2405.41 9963.56 2405.44 9990.17 2405.46
9992.072405.466 9994.76 2405.46 9999.66 2405.49 10000 2405.510006.02 2405.62

10011.33 2406.0610017.03 2406.410019.09 2406.5110023.39 2406.710026.44 2406.54
10026.73 2406.4610033.96 2406.2210040.64 2406.0110041.62 2406.1710042.86 2406.39

10051 2407.8110057.12 2408.9 10057.4 2408.6110083.76 2407.7710099.76 2407.6
10103.24 2407.6110106.35 2407.4310120.88 2407.4210121.13 2407.4310123.19 2407.46
10127.48 2407.5310136.57 2407.710137.48 2407.5610147.06 2406.1 10152.3 2406.44
10159.03 2407.4410161.15 2408.0610161. 44 2406.0810172.36 2407.7310164.16 2407.32
10190.39 2406.4710191.87 2406.310191.92 2406.311 0198.99 240710200.67 2407.12
10207.27 2407.710211.76 2406.0610215.26 2406.3210219.28 2408.5610221.95 2408.75
10226.76 2409.0410228.66 2409.1610234.27 2409.5110235.43 2409.610235.58 2409.61
10241.84 2409.9810242.25 2410 10243.6 2410.0810245.62 2410.2

Manning I S n Values
Sta n Val

num=
Sta n Val

3
Sta n Val

9636.11 .05 9975.25 .04 9999.86 .05

Bank Sta: Left
9949.57

Left Levee

CROSS SECTION

RIVER: RV WA
REACH: R3

Right
10051

Station=

Lengths: Left Channel Right
.01 .01 .01

9758.6 Elevation- 2411. 31

RS: 7.049

Coeff Contr.
.1

Expan.
.3

INPUT
Description: This cross section is added to the model to provide the minimum

number of cross sections required for a junction reach. This cross
section is not plotted on the work maps, nor is used in plotting
the base flood elevations.

Dibble Engineering
November, 2007

13 Rio Verde Area Drainage Master Plan
HEC-RAS Output-RV Wash A



Station Elevation Data num=
Sta Elev Sta Elev

124
Sta Elev Sta Elev Sta Elev

***************************************************.*****.****************** ••••
9636.11 2413.5 9638.12 2413.31 9661.92 2411.07 9664 2410.83 9670.01 2410.94
9672.72 2411.01 9684.45 2411.25 9690.73 2411.45 9705.83 2411.85 9706.82 2411.86 •9711.05 2411.97 9712.41 2411. B 9713.82 2411.59 9714.65 2411.47 9722.12 2410.43

9727.66 2409.6 9727.74 2409.59 9729.94 2409.7 9736.58 2410.01 9739.51 2410.18
9740.19 2410.22 9744.95 2410.44 9750.41 2410.79 9752.6 2410.91 9756.84 2411.11

9758.6 2411. 31 9760.34 2411.27 9767.75 2411.08 9773.85 2410.94 9778.95 2410.81
9783.28 2410.7 9796.77 2410.4 9799.72 2410.34 9844.12 2409.34 9844.21 2409.34
9860.56 2408.77 9860.97 2408.77 9862.94 2408.76 9869.43 2408.66 9877 .18 2408.53
9877.61 2408.52 9881.94 2408.42 9887.39 2408.36 9889.71 2408.35 9893.86 2408.29
9894.96 2408.03 9908.01 2406.74 9910.51 2406.79 9917.36 2406.95 9917.4 2406.95
9917.67 2407.02 9924.99 2408.96 9928 2408.78 9930.1 2408.65 9932.29 2408.55
9945.99 2408.05 9948.29 2407.89 9949.57 2407.82 9950.93 2407.76 9951.75 2407.73
9953.872407.62 9954.88 2407.32 9955.37 2407.18 9968.75 2406.11 9971. 77 2405.82
9975.252405.492 9975.522405.467 9976.13 2405.41 9983.58 2405.44 9990.17 2405.46
9992.072405.468 9994.762405.48 9999.86 2405.49 10000 2405.510006.02 2405.82

10011.33 2406.0810017.03 2406.410019.09 2406.5110023.39 2406.710026.44 2406.54
10028.73 2406.4610033.96 2406.2210040.64 2406.0110041.62 2406.1710042.86 2406.39

10051 2407.8110057.12 2408.9 10057.4 2408.6110083.76 2407.7710099.76 2407.8
10103.24 2407.6110106.35 2407.4310120.88 2407.4210121.13 2407.4310123.19 2407.46
10127.48 2407.5310136.57 2407.710137.48 2407.5610147.06 2406.1 10152.3 2406.44
10159.03 2407.4410161.15 2408.0610161.44 2408.0810172.38 2407.7310184.16 2407.32
10190.39 2406.4710191. 87 2406.310191. 92 2406.3110198.99 240710200.67 2407.12
10207.27 2407.710211.78 2408.0810215.28 2408.3210219.28 2408.5610221.95 2408.75
10226.78 2409.0410228.66 2409.1610234.27 2409.5110235.43 2409.610235.58 2409.61
10241. 84 2409.9810242.25 2410 10243.6 2410.0810245.62 2410.2

Manning I s n Values num= 3
Sta n Val Sta n Val Sta n Val

•••• * *** .. * ... * ••••••• * ... ** **** .... ***** ••••• * .. * * * * *
9636.11 .05 9975.25 .04 9999.86 .05

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9949.57 10051 0 0 0 .1 .3

Left Levee Station= 9758.6 Elevation= 2411. 31

CROSS SECTION

RIVER: RV WA Tl
REACH: Rl RS: 3.405

INPUT
Description: Q-790 cfs (lBl, 24 hr)
Station Elevation Data num= 116

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
.**********.* •• ************** .... ** .. * •• **** .. ******.*******************************

9555.28 2807.67 9559.04 2807.78 9559.54 2807.72 9564.89 2807.25 9571.34 2806.08 •9571. 55 2806.04 9571.57 2806.03 9577.43 2804.71 9582.33 2803.43 9582.72 2803.4
9583.47 2803.32 9589.36 2802.85 9593.5 2802.45 9601. 8 2801.26 9604.41 2801.15
9609.55 2800.71 9612.25 2800.26 9614.93 2799.93 9618.28 2799.7 9620.01 2799.68
9623.41 2799.62 9627.96 2799.4 9640.99 2798.84 9650.95 2798.38 9652.01 2798.36
9656.86 2798.34 9664.46 2798.32 9668.47 2798.25 9674.3 2798.07 9679.6 2798.11
9682.65 2798.02 9692.63 2798 9716.3 2797.5 9724.15 2797.24 9733.07 2796.97
9741.91 2796.9 9757.4 2796.37 9760.74 2796.32 9770.06 2796.3 9778.69 2796.25
9782.46 2796.3 9791.11 2796.47 9801. 38 2796.43 9824.22 2796.43 9832.5 2796.16
9840.67 2795.81 9845.99 2795.84 9853.62 2795.8 9856.71 2796.23 9857.18 2796.28
9857.28 2796.27 9858.31 2796.24 9870.28 2795.84 9871.73 2795.73 9873.71 2795.59
9876.47 2796.01 9883.95 2797.06 9917.2 2796.52 9920.5 2796.46 9924.82 2796.54
9951. 82 2796.85 9966.69 2796.69 9974.982796.58 9983.48 2796.39 9988.31 2796.28
9991.01 2795.59 9994.77 2794.34 9996.362794.049 9996.372794.047 9996.392794.043
9996.412794.039 9997.23 2793.89 9997.53 2793.87 9997.76 2793.87 9998.58 2793.89

10000 2793.8910000.03 2793.8910013.05 2793.9610016.412794.041 10022.2 2794.18
10022.32 2794.210027.92 2794.9410033.152795.5410035.37 2795.7110038.06 2795.63
10C45.49 2796.1410048.14 2795.9510052.392795.8510056.81 2795.7310062.04 2795.81
10063.51 2795.7510071.05 2795.8610071.26 2795.8610077.28 2796.8310079.95 2797.05
'10087.98 2797.7210092.83 2797.7910106.022798.5410107.792798.6710111.99 2799.07
10115.71 2799.3910116.77 2799.5710118.24 2799.8110125.56 2800.6810131.59 2801. 33
10141.56 2802.4510154.52 2804.26 10158.4 2804.89 10162.3 2805.7110167.49 2806.44
10178.07 2807.7610182.54 2808.53 10201. 9 2811.610203.81 2811.8210207.02 2812.2
10207.08 2812.2

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

•••• **** * .... * .. **. *. * **. * **** .. ****** •• * * * *** *** * * *
9555.28 .075 9996.41 .0510016.41 .075

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9988.3110045.49 404. 09 404.09 404.09 .1 .3

Left Levee Station= 9883.94 Elevation= 2797.77

CROSS SECTION

RIVER: RV WA Tl
REACH: Rl RS: 3.329

INPUT
Description:
Station Elevation Data num:z 22

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
********** .. ************** .. **** ••• ********.**.********** .. ***************.****.***
9924.722791.28 9929.652790.83 9950.962788.71 9956.962788.35 9975.79 2786.56
9981.04 2786.02 9983.262785.83 9990.652785.003 9991.32784.931 9992.83 2784.76

10000 2784.8910000.82 2784.9110010.24 278510013.34 2785.64 10020 2786.74
10047.272788.39 10052.5 2788.6210054.85 2788.87 10069.5 2790.510093.87 2793.72
10105.59 2795.1810106.35 2795.22 •
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Manning's n Values num~ 3
Sta n Val Sta n Val Sta n Val

************************************************
9924.72 .075 9991. 3 .0510000.82 .075

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9975.79 10020 983.41 983.41 950 .1 .3

CROSS SECTION

RIVER: RV WA T1
REACH: R1 RS: 3.143

INPUT
Description:
Station Elevation Data 54

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
********************************************************************************

9665.66 2766.51 9668.49 2766.58 9668.75 2766.57 9673.29 2766.35 9682.43 2765.86
9695.68 2764.86 9714.59 2764.27 9718.39 2764. 24 9724.65 2764.31 9730.79 2764.34

9739.3 2764.43 9743.67 2764.34 9753 2764.06 9754.74 2763.93 9756.68 2763.89
9758.01 2763.83 9765.4 2763.55 9771. 33 2762.93 9772.65 2762.84 9784.65 2761. 3
9792.88 2760.71 9795.85 2760.35 9801.26 2760.11 9815.2 2760.22 9827.12 2760.4
9829.48 2760.35 9837.92 2760.85 9850.62 2761.51 9875.98 2762.75 9879.95 2762.94
9884.93 2762.72 9917.88 2761.24 9941. 61 2761. 65 9962.16 2761. 98 9968.98 2761. 68
9974.25 2761. 35 9984.34 2760.92 9987.25 2760.97 9993.89 2761.25 10000 2761.12
10004.2 2761.0310004.82 2761.03 10005.1 2761.0310011.97 2761.210016.75 2760.88

10016.92 2760.8910026.952761.99510040.42 2763.4810056.17 2765.88 10068.3 2767.7
10072.98 2768.3110080.51 2769.310081.67 2769.3410083.12 2769.49

Manning's n Values 3

Sta n Val Sta n Val Sta n Val
** * * * * * *** * ************** * * * * * * * * * * * ** *. **. *****

9665.66 .075 9993.89 .0510011.97 .075

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9962.1610026.95 751. 82 751.82 751. 82 .1 .3

Ineffective Flow num= 1
Sta L Sta R Elev Permanent

9665.66 9879.82 2768.14 F

CROSS SECTION

RIVER: RV WA Tl
REACH: R1 RS: 3.000

INPUT
Description:
Station Elevation Data num= 64

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
********************************************************************************

9830.96 2752.52 9832.49 2752.65 9832.69 2752.66 9833.33 2752.61 9854.65 2750.66
9868.56 2749.22 9881.75 2748.34 9886.97 2747.85 9888.18 2747.77 9890.24 2747.55
9893.96 2747.12 9906.94 2746.31 9912.02 2746.11 9914.07 2745.79 9931.04 2746.05

9933.3 2746.11 9934.09 2746.13 9935.08 2746.08 9946.46 2745.82 9948.24 2745.38
9948.36 2745.34 9948.99 2745.28 9956.14 2744.53 9958.18 2744.66 9961. 36 2744.96
9963.46 2745.13 9966.39 2745.15 9972.31 2745.19 9985.492744.76 9985.61 2744.75
9985.7 2744.759986.15 2744.72 9991.16 2744.42 9991.922744.375 9998.54 2743.98

10000 2744.0710004.68 2744.3610006.04 2744.4210012.47 2744.2310014.64 2744.27
10029.97 2745.3210031.93 2745.3710034.88 2746.0110046.742747.7810053.93 2748.57
10054.62 2748.7110062.15 2749.9610063.38 2750.0610063.56 2750.0710063.86 2750.09
10076.16 2750.4710078.91 2750.5910086.82 2750.4510093.48 2750.6610096.23 2750.63
10105.26 2751.1510107.33 2751.2510108.04 2751.3410117.21 2752.310118.39 2752.36
10122.12 2752.8810132.16 2754.22 10139.2 2754.4310148.05 2754.95

Manningts n Values num= 3
Sta n Val Sta n Val Sta n Val

* **** * * * *** * * * * * * * * * * * * * * * * * * ** * ** * * *** * * * * * * * * *
9830.96 .075 9991. 92 .0510004.68 .075

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9946.4610034.88 630.53 630.53 630.53 .1 .3

CROSS SECTION

RIVER: RV WA T1
REACH: R1 RS: 2.881

INPUT
Description:
Station Elevation Data num= 52

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

9836.93
9869.7

9892.73
9918.51
9932.42
9987.93

10000
10031. 54
10058.73
10085.47
10118.33

2743.87 9841.41
2737 9874.5

2733.84 9899.06
2731.18 9922.13

2730.3 9951. 98
2732.07 9990.02
2731.5710010.32
2732.0210034.74
2735.3210063.72
2741. 7910088.44
2747.56 10129.1

2742.99 9849.44 2741.64 9859.68
2736.53 9879.76 2735.56 9885.09

2733.3 9901.962732.95 9907.05
2730.54 9922.39 2730.51 9922.84
2731.2 9962.78 2731.46 9983.75

2732.01 9990.42 2731.98 9995.48
2731.5410012.22 2731.6210014.99
2732.2310041.93 2732.9710045.64
2735.9410070.23 2737.2710074.48
2742.4210101.142743.7610106.46
2749.61

2738.11 9865.022737.63
2735.03 9888.522734.61
2732.79 9913.49 2731. 78
2730.52 9930.562730.24
2731.78 9984.77 2731.86
2731.78 9997.57 2731.58

2731.710019.372731.785
2733.810051.732734.34

2737.7410079.37 2739.49
2744.3210108.752745.34

Manning's n Values
Sta n Val Sta n Val

3
Sta n Val
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****** *** * * * *********** * **** * * * * *** *** * * **** * * * *
9836.93 .075 9997.57 .0510010.32 .075

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9987.9310034.74 640.21 640.21 640.21 .1 .3 •CROSS SECTION

RIVER: RV WA Tl
REACH: R1 RS: 2.760

INPUT
Description:
Station Elevation Data num"'" 25

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
********************************************************************************

9905.65 2720.51 9923.04 2720.36 9931. 38 2720.23 9941.14 2719.43 9955.29 2718.31
9958.49 2718.17 9961.72 2718.14 9987.18 2717.34 9993.51 2716.84 9999.99 2716.71

10000 2716.7110000.962716.6910002.39 2716.6410003.26 2716.5910013.65 2716.45
10015.07 2716.5910016.022716.71210025.41 2717.9210031.96 2718.4610039.12 2719.22
10045.63 2720.0710061.27 2721. 7210079. 76 2723.9410084.81 2724.5910097.76 2725.97

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

* ******** * * * * * * * ******** ***** * * * ******** ****** * *
9905.65 .07510003.26 .0510015.07 .075

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9987.1810025.41 1151. 69 1151. 69 1151. 69 .1 .3

CROSS SECTION

RIVER: RV WA Tl
REACH: R1 RS: 2.541

INPUT
Description:
Station Elevation Data num= 29

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
********************************************************************************

9948.35 2692.13 9952.31 2692.21 9953.98 2692 .26 9967.48 2690.15 9980.71 2688.63
9984.89 2688.15 9987.52687.965 9987.72687.951 9987.85 2687.94 9992.65 2687.6
9995.152687.435 9996.88 2687.32 10000 2687.3810000.01 2687.38 10003.3 2687.44

10006.79 2687.85 10007.52687.913 10007.72687.93110007.852687.94410015.83 2688.65
10029.57 2689.6910036.03 2690.2310044.85 2691.0810072.15 2690.7510084.73 2690.58
10086.19 2690.5610086.62 2690.5610087.74 2690.5210095.38 2690.11

Manning's n Values num= 3 •Sta n Val Sta n Val Sta n Val
****** ************* * * * * * * * * * * * ***** * * * * ** * * * * * * *

9948.35 .075 9995.15 .05 10003.3 .075

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9980.7110015.83 1043.3 1043.3 1043.3 .1 .3

Right Levee Station-10044.85 Elevation= 2691.08

CROSS SECTION

RIVER: RV WA T1
REACH: R1 RS: 2.344

INPUT
Description:
Station Elevation Data num= 26

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
**********************************************************************""*********

9886.09 2671.62 9886.68 2671. 65 9887.81 2671. 68 9891.21 2671. 66 9901. 34 2671. 6
9909.18 2671.1 9937.04 2669.57 9938.47 2669.49 9939.58 2669.43 9956.67 2668.29
9964.47 2667.84 9969.25 2667.53 9977.7 2666.97 9981.28 2666.85 9989.32 2666.69
9991.67 2666.59 9996.22 2666.08 10000 2665.7210000.63 2665.6610001.882666.085

10003.66 2666.6910007.13 2667.8710011.94 2669.310032.29 2669.99 10066.2 2670.88
10067.02 2670.95

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

* * * * ***** * * * * * * **** ****** ** ** * * * * ***************
9886.09 .075 9996.22 .0510001.88 .075

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9939.5810011. 94 1112.06 1112.06 1112.06 .1 .3

CROSS SECTION

RIVER: RV WA Tl
REACH: R1 RS: 2.133

INPUT
Description:
Station Elevation Data num= 39

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
********************************************************************************

9723.68 2647.09 9725.3 2646.97 9732.48 2646.51 9751. 56 2645.37 9752.02 2645.37
9767.84 2645.45 9780.73 2645.51 9785.34 2645.5 9796.34 2645.55 9805.39 2645.2
9832.45 2644.47 9832.67 2644.47 9833.63 2644.46 9859.65 2644.34 9862.24 2644.34
9878.16 2644.4 9885.68 2644.14 9909.01 2643.2 9910.54 2643.15 9910.69 2643.15
9911.32 2643.11 9938.82 2643.06 9957.09 2642.98 9971. 33 2642.85 9994.03 2642.9

•
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9995.65 2642.49 9996.72642.195 9998.93 2641.57 10000 2641.7810002.26 2642.21
10005.532642.89910006.96 2643.210026.29 2644.9210030.38 2645.0910036.88 2645.39
10060.57 2646.8510064.24 2647.1810070.05 2647.4310071.81 2647.32

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

'* "' .... "' ...... '* ................ '* '* "' .... "' .... ** ........ '* .... '" "' .......... "* ............
9723.68 .075 9996.7 • 0510002.26 .075

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9938.8210006.96 735.6 735.6 735.6 .1 .3

CROSS SECTION

RIVER: RV lolA Tl
REACH: R1 RS: 1. 994

INPUT
Description:
Station Elevation Data nurn= 34

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
******"''''******************************* •• ***************************************

9833.27 2631. 75 9836.33 2632.01 9837.36 2631.97 9868.9 2630.55 9885.6 2629.64
9910.76 2628.12 9945.83 2627.86 9952.26 2627.83 9956.91 2627.72 9975.81 2627.32
9981.11 2626.85 9983.452626.642 9986.06 2626.41 9989.82 2626.54 9992.48 2626.64
9995.58 2626.53 9996.57 2626.49 9997.54 2626.49 10000 2626.4310002.34 2626.37

10003.352626.49110004.572 62 6.63710009.02 2627.1710011.01 2627.4310025.47 2627.72
10036.492627.9510039.952628.1210055.95 2628.9410069.13 2629.5110100.72 2631.46
10116.282632.78 10129.4 2633.3310160.62 2634.3810165.59 2634.07

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

** ** ** .... '" "' ...... '" "' ...... "''''''''''*''' '" '" *** ............ *** .. *********
9833.27 .075 9997.54 .0510003.35 .075

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9956.9110025.47 670.63 670.63 670.63 .1 .3

CROSS SECTION

RIVER: RV lolA T1
REACH: R1 RS: 1.867

INPUT
Description:
Station Elevation Data num= 57

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

9867.8 2619.1 9872.58 2619.62 9891. 09 2618.46 9902.82 2617.71 9904.85 2617.58
9906.65 2617.47 9913.82 2616.86 9920.2 2616.56 9925.46 2616.23 9926.01 2616.12
9932.13 2615.29 9935.49 2614.83 9938.29 2614.4 9941.49 2614.12 9953.01 2613.82
9954.48 2613.79 9954.92 2613.86 9956.73 2614.08 9960.84 2614.55 9967.55 2613.83
9969.56 2613.69 9978.83 2613.34 9985.17 2612.86 9990.97 2612.38 9992.35 2612.18

9993.8 2611. 97 9996.35 2611. 6 9998.51 2611.4 9999.99 2611.6 10000 2611.6
10002.69 2611.9710004.82 2612.1810009.37 2612.210012.12 2612.2210018.24 2612.26
10018.51 2612.2610018.89 2612.3410023.56 2613.2610025.63 2613.5610048.57 2614.02
10060.82 2614.4410076.02 2614.9810090.64 2615.6810110.392617.4510115.53 2617.93
10117.52 2618.1710122.39 2618.5210139.72 2618.3610155.73 2618.4710164.23 2618.46
10167.37 2618.4510175.67 2618.53 10184.5 2618.9110188.88 2619.1210213.18 2620
10220.88 2620.42 10224.8 2620.81

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

***** ** ******* .... ** .... ************** ............ ** ** .. ** ..
9867.8 .075 9993.8 .0510002.69 .075

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9969.5610025.63 1207.38 1207.38 1207.38 .1 .3

CROSS SECTION

RIVER: RV WA T1
REACH: R1 RS: 1. 638

INPUT
Description:
Station Elevation Data num= 35

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

9772.26 2594.9
9854.34 2590.44
9889.54 2587.47
9950.05 2588.65

10000 2587.64
10008.32587.874

10037.52 2589.42

9773.92595.01 9781.462595.21 9791.34 2594.33 9801.692593.19
9859.82 2590.2 9875.332588.46 9883.762587.44 9885.55 2587.45
9897.87 2587.5 9903.512587.53 9940.37 2588.38 9942.592588.42

9988.32587.876 9988.52587.872 99892587.862 99902587.842
10000.3 2587.6310001.97 2587.6110002.75 2587.5810003.88 2587.64
10008.52587.885 100092587.911 100102587.96410022.952588.649
10052.5 2590.210078.44 2591.1910096.19 2591.8610101.09 2591.65

Manning's n Values
Sta n Val

num=
Sta n Val

3
Sta n Val

9772.26 .075 10000 .0510003.88 .075

Bank Sta: Left Right
9950.0510022.95

CROSS SECTION
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INPUT
Description; Q-620 cfs (CP1214, 24
Station Elevation Data

Sta Elev Sta Elev

RIVER: RV WA T1
REACH: R1 RS: 1.476

hr)
35
Sta E1ev St. E1ev Sta E1ev •****************************1r***********_************* 1t •• __ *.** ••• _*_ *.

9890.05 2574.65 9892.3 2574.67 9896.14 2574.71 9896.65 2574.62 9927.32 2573.64
9943.31 2572.64 9949.37 2572.3 9963.62 2570.15 9986.8 2569.77 9967 2569.75

9967.1 2569.74 9967.3 2569.72 9990.962569.354 9994.61 2566.97 9999.77 2569.33

10000 2569.35 10006.62569.709 100072569.719 10007.2 2569.73 10007.32569.735
10013.65 2570.0710014.67 2570.1310015.09 2570.1410031.57 2571.0410043.65 2572.36
10056.27 2573.2610067.26 2574.4510066.91 2574.63 10069.6 2574.71 10071.1 2574.64
10073.66 2575.2310094.73 2576.0910122.17 2577.610124.64 2577.51 10126.7 2577.49

Manning's n Values num"'" 3
Sta n Val Sta n Val Sta n Val

***** ......... ** .. '" '* "' .. ******* *** * •• _"'''' ...... ***.'" * ......
9690.05 .075 9990.96 .05 10000 .075

Bank Sta: Left Right Lengths: Left Channel Right Caeff Contr. Expan.
9949.3710043.65 906.66 908.86 906.66 .1 .3

CROSS SECTION

RIVER: RV WA T1
REACH: R1 RS: 1. 304

INPUT
Description:
Station Elevation Data num"" 29

Sta Elev Sta Elev Sta Elev St. Elev Sta Elev
**********************1t.************************'****** **************************

9926.93 2558.07 9930.09 2557.99 9960.77 2555.34 9973.792552.937 9962.12 2551. 4
9983.462551.172 9987.9 2550.43 9994.36 2550.43 10000 2550.41 10001.2 2550.4

10014 .12 2551.1610043.76 2552.9610066.22 2553.1210061.35 2553.2410065.64 2553.46
10066.13 2553.5610091.26 2553.71 10123 2555.110125.02 2555.14 10136 2555.33
10140.762555.4210146.12 2555.5410150.26 2555.6410150.59 2555.6410150.93 2555.66
10155.262555.7910176.24 2556.610166.74 2557.31 10199.1 2557.96

Manning I 5 n Values num= 3
Sta n Val Sta n Val St. n Val

**'* "' ...... ** ...... ******* '* "' ...... *** ** .... '" '" '" '* ** * .. ** .. ** ****
9926.93 .075 9963.46 .0510014.12 .075

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9973.7910043.76 664.66 664.88 664.66 .1 .3 •CROSS SECTION

RIVER: RV WA Tl
REACH: R1 RS: 1.140

INPUT
Description:
Station Elevation Data num= 47

Sta Elev Sta Elev Sta Elev St. Elev St. Elev
********************************************************************************

9860.27 2540.05 9661.15 2540.06 9865.23 2540.01 9666 2540 9666.27 2539.9
9871.47 2539.69 9893.47 2537.16 9910.35 2534.99 9916.76 2534.66 9923.29 2534.4
9926.692534.25 9940.42533.759962.732533.66 9971.452533.97 9969.72532.921
9989.62532.915 9989.92532.909 99932532.731 9999.26 2532.37 10000 2532.33

lr0072532.753 10009.72532.916 10009.82532.922 10009.92532.92810026.16 2534.03
10035.3 2534.4710045.61 2534.1710056.64 2533.8710066.63 2534.1410067.39 2534.73

10093.662534.9110096.932534.9610097.95 2535.0410106.69 2535.4610109.05 2535.52
10113.222535.6210117.062535.5910127.53 2535.3710136.22 2534.9610146.32 2534.49
10169.16 2532.5910170.29 2532.510170.61 2532.4510191.22 2534.2610201. 06 2534.96
10223.77 2537.9410237.89 2539.79

Manning I 5 n Values num""
Sta n Val Sta n Val

3
Sta n Val

** * * * * * * * * * * * * * **** ******** * * ***** ** ** * *** * * * * **
9660.27 .075 9969.7 .05 10009.7 .075

Expan.
.3

Coeff Contr.
.1

Lengths: Left Channel Right
1082.43 1062.43 1062.43

Elevation= 2535.62

Bank Sta: Left Right
9971.4510028.16

Right Levee Station=lOlI3.22

CROSS SECTION

RIVER: RV WA T1
REACH: R1 RS: 0.935

********************************************************************************
9660.67 2516.03 9868.84 2516.11 9871.33 2515.94 9671. 55 2515.93 9671. 64 2515.92
9679.06 2515.47 9661.01 2515.39 9666.91 2515.04 9690.04 2514.93 9923.79 2513.52
9925.34 2513.46 9926.64 2513.5 9926.29 2513.45 9930.61 2513.39 9934.12 2513.3

9936.92 2513.2 9937.15 2513.21 9937.33 2513.2 9937.59 2513.19 9942.79 2512.91
9943.26 2512.69 9947.54 2512.67 9953.46 2512.44 9953.6 2512.42 9957.54 2512.16
9959.01 2512.17 9959.66 2512.07 9964 2512.01 9964.69 2512.03 9969.37 2511. 97
9970.77 2512 9972.96 2511.99 9973.23 2511.99 9975.62 2512.01 9977.34 2512.04

INPUT
Description:
Station Elevation Data num""

Sta Elev Sta Elev
72
Sta Elev Sta Elev St. Elev

•
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99BO.01
9993.59

10007.23
1001B.77
10024.B7
1006B.31
100B3.22
10156.15

2512.1 99B3.69 2512.12 99B5.33 2512.15 9990.04 2512.15 9990.63 2512.16
2512.15 9997.12 2511.99 9997.762511.97 10000 2511.8710004.86 2511.67
2511.6110012.16 2511.4210012.652511.41310016.81 2511.3510016.92 2511.35
2511. 2B10021. 75 2511.2710022.03 2511.2710023.17 2511.3510024.172511.421
2511.4710027.962511.60910039.73 2512.1410041.09 2512.1110051.69 2512.09
2511.BB1006B.46 2511.BB10077.11 2511.79100BO.41 2511.7510082.15 2511.73
2511.7210103.45 2511.6310103.92 2511.6410127.65 2513.2210152.86 2514.91
2515.15101BO.59 2516.25

Manning's n Values
Sta n Val

num=
Sta n Val

3
Sta n Val

9B 60.67 .07510016.81 .0510023.17 .075

Bank Sta: Left Right
9993.5910039.73

CROSS SECTION

RIVER: RV WA T1
REACH: R1

Lengths: Left Channel
900 816.33

RS: 0.7BO

Right
B50

Cae!! Contr.
.1

Expan.
.3

INPUT
Description:
Station Elevation Data num= 192

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

96B4.3B 2500.13 96B6.09 2500.12 96B9.67 2500 9690.47 2499.97 9696.05 2499.7B
9713.23 2498.B 9715.07 249B.9 9717.26 2499.02 971B.66 249B.85 971B.76 2498.B4
971B.B7 249B.B3 9723.17 249B.33 9723.94 249B.29 9726.51 249B.01 9727.59 2497.97
9728.76 2497.96 9730.34 2497.81 9734.12 2497.45 9735.72 2497.45 9739.08 2497.15
9774.53 2494.38 97B1.11 2493.B4 97B2.01 2493.73 9809.52 2492.01 9814.262491.63

9B27 2492.04 9840.352492.43 9843.99 2492.6 9846.63 2492.73 9855.44 2493.15
9B71.97 2494.01 9B74.56 2494.15 9879.49 2494.4 9898.46 2494.61 9900 2494.63
9902.092494.65 9912.232494.65 9915.362494.61 9922.3B 2493.93 9933.74 2492.BB
9939.07 2493.29 9945.332493.87 9951.7B 2494.48 9951.91 2494.46 9952.69 2494.5
9954.91 2494.47 9958.782494.36 9976.22493.95 99B3.52493.739 99B4.52 2493.71
99B9.82 2493.57 10000 2493.27 10002.1 2493.210003.59 2493.09 100052492.9B3

10011.482492.49310014.692492.25 10019.32492.98410020.66 2493.210027.51 2494.29
10027.6 2494.31002B.13 2494.3410046.74 2494.0910059.93 2493.9510063.13 2493.92

10065.42 2493.910066.14 2493.B910067.16 2493.891006B.54 2493.8810069.65 2493.8B
10083.B2 2493.73100B5.76 2493.72 100B9.8 2493.72 10090.B 2493.7110091.62 2493.56
10092.44 2493.4 10097.3 2492.4410102.53 2491.4210103.29 2491.5610103.43 2491.59
10105.2B 2491.9310112.52 2493.2710116.01 2493.92 10124.6 2494.0710125.78 2494.08
10137.58 2494.2810146.18 2494.4210147.29 2494.4410153.88 2494.5410159.262494.62
10173.692495.0910179.382495.1110179.74 2495.1210181.67 2495.1410188.052495.17
10188.11 2495.1710190.62 2495.1810196.09 2495.210199.58 2495.2210205.92 2495.58
10208.232495.7310215.95 2496.210224.932496.5510228.98 2496.9410235.48 2497.54
10236.19 2497.51 10249.4 2496.9610255.13 2496.710262.662496.3810274.14 2495.78
10275.082495.7310277.572495.5910321.77 2493.63 10323.82493.5510325.642493.51
10338.58 2493.19 10347 2493.8710353.65 2494.4210373.33 2496.1910374.86 2496.18
10376.51 2496.1710378.262496.1510380.11 2496.1310382.09 2496.1110383.72 2496.19
10384.81 2496.1810387.932496.33 10389.2 2496.3410391.88 2496.3710394.72 2496.49
10401.28 2496.5510403.77 2496.6410407.81 2496.69 10409.8 2496.6910414.37 2496.76
10415.82 2496.7410420.94 2496.8410421.82 2496.8410422.02 2496.8410427.48 2496.88
10427.76 2496.8810430.45 2496.8910432.54 2497.0310434.47 2497.1510440.44 2497.54
10441.07 2497.58 104462497.9410447.932498.0610452.16 2498.3810454.76 2498.54
1045B.33 2498.810461.26 2498.9710464.49 2499.1710466.B9 2499.2910467.49 2499.32
10468.98 2499.4110470.85 2499.5210472.59 2499.5810474.24 2499.6410475.79 2499.69
10477.31 2499.68 10499.62500.6110503.392500.9210505.232501.01 10509.4 2501.36
10510.8B 2501.4310515.42 2501.8310516.51 2501.8810521.45 2502.3210521.81 2502.34
10523.52 2502.49 10527.3 2502.7410527.46 2502.7510531.34 2502.9910535.33 2503.2
10535.562503.21 10536.42503.26 10546.5 2503.7910551.38 2504.0810557.56 2504.42
10561.08 2504.63 10563.92504.7910569.092505.0910569.35 2505.1 10569.92505.13
10573.062505.1710573.84 2505.1810586.08 2505.7710601.44 2506.5310608.37 2506.88
10613.47 2506.83 10625.4 2506.71

Manning's n Values
Sta n Val

num=
Sta n Val

3
Sta n Val

9684.38 .075 10002.1 .0510020.66 .075

Bank Sta: Left Right Lengths: Left Channel Right
9952.6910028.13 790 992.24 992.24

Ineffective Flow num= 1
Sta L Sta R Elev Permanent

9684.38 9902.66 2502.47 F
Right Levee Station=10235.47 Elevation~ 2497.55

CROSS SECTION

Coe!f Contr.
.1

Expan.
.3

RIVER: RV WA Tl
REACH: R1 RS: 0.592

INPUT
Description:
Station Elevation Data nurn=

Sta Elev Sta Elev
121

Sta Elev Sta Elev Sta Elev
****************************************************** .. **."'*********************

9599.91 2483.36 9636.24 2481.49 9638.58 2481. 35 9641. 03 2481. 2 9643.6 2481.04
9645.43 2480.76 9647.74 2480.4 9650.39 2480.25 9653.16 2480.09 9653.37 2480.07
9655.75 2479.91 9657.14 2479.83 9687.14 2478.72 9687.24 2478.71 9687.47 2478.7
9687.72 2478.69 9688 2478.68 9688.31 2478.67 9688.67 2478.66 9689.09 2478.64
9689.15 2478.64 9695.16 2478.27 9699.15 2478.06 9711. 8 2477.38 9747.41 2475.46
9747.67 2475.47 9747.73 2475.47 9750.08 2475.24 9750.91 2475.16 9751. 6B 2475.08
9752.32 2475.03 9757.13 2474.52 9762.15 2474.16 9767.52 2473.84 9770.03 2473.59
9771.18 2473.63 9771. 47 2473.65 9776.18 2473.72 9777.04 2473.76 9780.9 2473.83
9781. 45 2473.84 9783.57 2473.9 9786.78 2473.97 9795.26 2474.06 9795.46 2474.07
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9796.61 2474.07 9798.21 2474.07 9801.41 2473.9 9803.43 2473.91 9805.38 2473.81
9807.82 2473.83 9808.65 2473.86 9808.75 2473.87 9811.82 2473.95 9813.88 2474.03
9817.68 2474.13 9817.98 2474.15 9819.1 2474.19 9823.13 2474.38 9823.7 2474.39
9824.67 2474.37 9824.87 2474.37 9824.99 2474.37 9833.71 2474.3 9834.52 2474.29
9835.15 2474.28 9836.26 2474.27 9837.75 2474.27 9846.63 2474.25 9849.66 2474.24 •9857.64 2474.22 9862.51 2474.22 9868.51 2474.2 9875.45 2474.19 9885.92 2474.1
9887.7 2474.1 9893.1 2474.03 9897.56 2473.41 9905.03 2472 .23 9908.89 2472.75

9916.86 2473.78 9933.12 2473.73 9938.04 2473.74 9938.522473.74 9957.07 2473.8
9967.29 2473.84 9973.75 2473.86 9976.72 2473.87 99902473.927 9990.76 2473.93
9993.01 2473.93 10000 2473.910000.01 2473.910002.762473.88610004.12 2473.88

10005.04 2473.9310005.97 2473.9810008.37 2473.8910010.36 2473.810014.39 2473.62
10018.06 2473.4510026.65 2473.0310028.29 2472.9910038.27 2472.6910047.18 2473.61
10049.75 2473.8610059.89 2474.4710066.02 2474.8110073.02 2475.2310085.96 2475.94
10086.84 2475.9910088.97 2476.110092.39 2476.3410095.41 2476.5510095.92 2476.59
10097.76 2476.6810126.35 2479.1210137.47 2479.86 10139.2 2479.9910143.95 2480.28
10146.18 2480.13

Manning' 5 n Values 3
Sta n Val Sta n Val Sta n Val

'* '" 'It .. "' .... '" * .... "' .... ** ******** ........ '* ** ................ * *********** ................ "' ....
9599.91 . 075 9993.01 . 0510005.04 .075

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
10008.3710049.75 415 408.13 408.13 .1 .3

CROSS SECTION

RIVER: RV WA Tl
REACH: Rl RS: 0.515

INPUT
Description:
Station Elevation Data num= 100

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
*****************"'************************************************'**************

9525.59 2469.53 9553.47 2468.59 9556.44 2468.48 9561 2468.29 9563.94 2468.18
9567.57 2467.89 9568.39 2467.85 9575.04 2467.35 9576.87 2467.25 9577.61 2467.22
9582.01 2467.03 9586.82 2466.72 9594.42 2466.42 9595.79 2466.34 9598.99 2466.23
9606.95 2465.87 9614.45 2465.58 9617.45 2465.46 9620.04 2465.37 9630.6 2465.41
9643.04 2465.37 9644.28 2465.37 9645.32 2465.37 9645.38 2465.35 9650.1 2465.28
9684.24 2464.67 9685.65 2464.63 9691.46 2464.8 9699.01 2465.15 9703.72 2465.33
9706.62 2465.5 9714.07 2465.52 9721. 67 2465.55 9727.43 2465.56 9739.45 2465.69
9773.29 2465.58 9783.84 2465.89 9801.13 2465.99 9803.51 2465.98 9806.18 2465.99

9809.4 2466.01 9813.4 2466.02 9818.48 2466.05 9825.12 2466.08 9825.81 2466.08
9829.16 2466.1 9832.46 2465.89 9836.91 2465.57 9838.18 2465.49 9839 2465.43
9855.63 2465.68 9858.58 2465.73 9876.89 2466.05 9881.22 2466.12 9885.58 2466.2

9897.7 2465.07 9904.78 2464.45 9916.81 2464.84 9923.55 2465.08 9927.1 2465.2
9929.67 2465.29 9937.34 2465.42 9939.96 2465.44 9946.86 2465.55 9952.41 2465.6
9956.53 2465.65 9964.79 2465.71 9966.01 2465.73 9967.41 2465.74 9967.46 2465.74 •9968.27 2465.74 9973.86 2465.82 9975.4 2465.68 9976.65 2465.52 9982.18 2464.93
9984.272464.633 9987.52 2464.17 9989.17 2464.12 9990.3 2464.09 9997.43 2463.89
9999.992463.83 10000 2463.8310004.96 2463.7310005.432463.7110006.17 2463.7
10012.3 2463.9210014.21 2463.97 10021.7 2464.25 100252464.63310035.24 2465.82
10037.4 2466.0710040.17 2466.410041.73 2466.5810041.82 2466.5910041.86 2466.59

10042.15 2466.610042.68 2466.6410061.69 2467.8210077.26 2468.7810081.89 2468.58

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

........ ********** *** ** '" '* ........ ** ** ........ '* ******* .... ***** *** ................
9525.59 .075 9984.27 .05 10025 .075

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9973.8610035.24 599.85 599.85 530 .1 .3

Left Levee Station= 9885.58 Elevation= 2466.2

CROSS SECTION

RIVER: RV WA Tl
REACH: Rl RS: 0.402

INPUT
Description:
Station Elevation Data num= 124

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
********************************************************************************

9931.36 2456.54 9938.67 2456.58 9938.72 2456.58 9952.17
9957.732453.0959957.742453.0939962.812452.168 9965.81

99722452.167 9982.47 2453.09 9995.962453.22 10000
10022.38 2453.4910022.58 2453.4910025.92 2453.5710027.68
10039.27 2453.710039.85 2453.7610040.19 2453.7710046.42
10053.04 2454.0210055.64 2454.0610059.73 2454.1410063.36
10066.49 2454.2810071.06 2454.3610071.97 2454.3810077.03
10086.01 2454.3710086.58 2454.38 10090.4 2454.3510093.81
10100.462453.0610101.462452.9310102.122452.8810102.47
10127.42 2453.3610127.62 2453.3710127.69 2453.3810127.87
10144.44 2455.46 10150.2 2455.3410157.57 2455.1910163.16
10167.54 245510211.05 2455.710217.57 2455.7510219.23
10237.332455.32 10244.8 2455.1610265.26 2454.4810278.51
10317.692454.8410319.44 2454.84 10321.5 2454.8410322.68
10326.992454.7510330.752454.6810335.592454.5710345.34
10352.12 2454.110352.94 2454.0410358.47 2453.4910361.93
10363.812453.3510367.152453.1510373.14 2452.7610374.16
10377.08 2452.510380.55 2452.2510383.37 2452.4910384.02
10385.04 2452.52 10390.5 2452.8510405.51 2454.4710408.19
10412.032454.6610414.752454.7610419.052454.9310420.28
10426.12 2455.24 10431.8 2455.4110431.932455.4210431.97
10434.652455.5410434.692455.5410437.822455.8210439.79
10452.832456.8710457.792457.23 10462 2457.5510465.31
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2454.11 9957.722453.097
2451.62 9968.97 2451.9
2453.2610015.97 2453.42
2453.5910038.02 2453.72
2453.8910047.93 2453.91

2454.210064.84 2454.23
2454.3710078.82 2454.41
2453.9210096.25 2453.6
2452.8610102.92 2452.79

2453.410139.74 2454.88
2455.0710165.022455.03

2455.810220.99 2455.86
2454.4110294.03 2455.12
2454.8410323.99 2454.81
2454.4710348.53 2454.37
2453.4110362.04 2453.4

2452.710376.88 2452.52
2452.4810384.24 2452.48
2454.5410411.23 2454.64
2455.0210425.31 2455.19
2455.4210433.48 2455.45
2455.9110446.952456.44
2457.7910465.62 2457.81

20 Rio Verde Area Drainage Master Plan
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10468.83 2458.0110471.71 2458.1910474.28 2458.3510491.39 2459.2910493.83 2459.44
10498 2459.5410503.18 2459.6610504.54 2459.7310509.07 2459.9

Manning's n Values
Sta n Val

num=
Sta n Val

3
Sta n Val

9931. 36 .075 9962.81 .05 9972 .075

Expan.
.3

Coeff Contr.
.1

Lengths: Left Channel Right
1062.83 1062.83 1062.83

Elevation= 2455.86

Bank Sta: Left Right
9957.74 9982.47

Right Levee Station=10220. 99

CROSS SECTION

RIVER: RV WA T1
REACH: R1 RS: 0.200

INPUT
Description:
Station Elevation Data num=

Sta Elev Sta Elev
86
Sta Elev Sta Elev Sta Elev

9618.62 2434.68 9629.09 2434.13 9643.57 2433.44 9647.48 2433.34 9649.23 2433.3
9652.68 2433.2 9659.7 2433.01 9664.3 2432.86 9668.25 2432.81 9669.29 2432.8
9679.44 2431. 4 9686.56 2430.41 9687.37 2430.3 9688.62 2430.48 9695.93 2431. 57
9699.24 2432.1 9699.28 2432.1 9708.48 2432.32 9713.13 2432.37 9722.34 2432.55
9735.18 2432.62 9735.72 2432.59 9738.22 2432.44 9774.9 2431. 68 9776.35 2431. 64
9778.09 2431. 61 9793.79 2431.16 9797.06 2431. 05 9808.97 2430.77 9817.85 2430.96
9818.86 2430.98 9829.43 2431.16 9842.01 2431.31 9843.71 2431. 34 9846.43 2431. 36
9851. 35 2431. 33 9856.01 2431.29 9859.59 2431.27 9918.14 2431. 45 9922.85 2431. 56
9934.27 2431 9938.37 2430.94 9947.572430.75 9947.87 2430.8 9949.02 2430.76

9951.37 2430.59 9956.16 2430.25 9959.14 2430.01 9960.71 2429.88 9971. 72 2430.65
9974.16 2430.82 9974.34 2430.82 9975.47 2430.84 9983.55 2430.97 9986.91 2431.03
9988.79 2431. 07 9997.592430.64 99992430.581 9999.99 2430.54 10000 2430.54

10002.38 2430.4510002.87 2430.4310003.56 2430.3910003.85 2430.3810004.96 2430.32
10011 2430.5810022.43 2431.0710025.45 2431.210034.91 2432.3710036.97 2432.65

10048.49 2434.3710049.61 2434.510051.19 2434.7 10052.3 2434.8310053.65 2434.87
10057.86 243510059.67 2435.1410064.84 2435.2210065.63 2435.2210065.67 2435.22
10066.11 2435.2210072.12 2435.2510075.63 2435.2610078.08 2435.2710078.62 2435.26
10081. 52 2435.27

Manning' 5 n Values num"" 3
Sta n Val Sta n Val Sta n Val

.... '* .... ********* ** .... ** .. *** ****** .... * •• * ..... '* ** ...... * *
9618.62 .075 9999 .05 10011 .075

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9988.7910022.43 413.8 413.8 413.8 .1 .3

Ineffective Flow num=
Sta L Sta R Elev Permanent

9618.62 9850 2433 T
Left Levee Station= 9735.18 Elevation= 2432.62

CROSS SECTION

RIVER: RV WA T1
REACH: R1 RS: 0.122

INPUT
Description:
Station Elevation Data num= 51

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

9810.06
9825.02
9843.27
9901. 09
9959.69

10008.15
10046.42
10099.02
10142.85
10169.03
10250.38

2422.06 9812.61
2421. 51 9828.68

2420.8 9845.6
2421.46 9906.74
2422.05 9980.83
2421.7210011.05
2421.910054.97

2422.8310113.18
2422.810147.39

2421.8810183.81
2423.08

2422.04 9812.88
2421.32 9833.15

2420.1 9853.42
2421.66 9920.77
2422.24 9998.66
2421.7810017.68
2421.510072.63

2422.7510121. 24
2422.5810157.82
2422.4110189.56

2422.01 9815.09
2421.22 9833.58
2419.33 9864.72
2422.57 9929.14
2421.59 9999.99
2421. 8810027.16
2422.5910078.53

2422.810127.85
2422.1210164.61
2422.5810208.92

2422.02 9822.1
2421.2 9834.65

2419.82 9881.47
2423.09 9953.42
2421.61 10000
2422.0510038.02
2422.9410095.05
2422.7710140.13
2421.7210167.61
2423.0210241.02

2421. 63
2421.18
2421. 05
2422.25
2421.61
2422.27
2422.86
2422.89
2421. 82
2422.91

Manning's n Values
Sta n Val

num=
Sta n Val

3
Sta n Val

9810.06 .075 9980.83 .0510038.02 .075

Bank Sta: Left Right
9980.8310038.02

Ineffective Flow num=
Sta L Sta R Elev

9810.06 9929.14 2423.09
Left Levee Station=

Caeff Contr.
.1

Permanent
F

9810.06

Expan.
.3

Elevation= 2423.09

CROSS SECTION

RIVER: RV WA T2
REACH: R1 RS: 1.920

INPUT
Description: 0=400 cfs (4Bl, 24 hr)
Station Elevation Data num"" 53

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
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9784.04 2630.25 9790.84 2629.82 9796.56 2629.37 9799.82 2629.22 9820.06 2628.55
9831. 22 2627.84 9833.07 2627.77 9835.24 2627.77 9845.29 2627.42 9846.66 2627.38
9848.44 2627.33 9851. 51 2627.32 9863.88 2627.23 9866.85 2627.09 9881.11 2626.67
9882.23 2626.62 9883.5 2626.56 9895.51 2626.19 9896.15 2626.13 9905.17 2625.88
9905.58 2625.88 9906.01 2625.87 9917.86 2625.46 9918.192625.46 9931.13 2625.02
9931.17 2625.02 9945.64 2624.28 9945.86 2624.27 9954.15 2623.88 9955.13 2623.83

9955.18 2623.82 9970.362622.95 9971. 04 2622.93 9971.562622.91 9973.69 2622.8
9988.9 2622.24 9991.1 2622.41 9992.062622.07 9994.33 2621.19 9997.32619.917

9998.81 2619.27 10000 2619.210001. 21 2619.1410010.83 2618.5110011.18 2618.49
10012.52 2618.69 100162619.909 10022.8 2622.29 10046.2 2624.5610052.27 2625.22
10054.56 2625.3410069.94 2626.0410070.27 2626.03

Manning's n Values num~ 3
Sta n Val Sta n Val Sta n Val

.. '* '* '" '" ,* .. "It .. .... ** .................. '" _•• **"'.'* *** .......... **************
9784.04 .065 9997.3 .055 10016 .065

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9992.06 10022.8 820 815.99 815.99 .1 .3

CROSS SECTION

RIVER: RV WA T2
REACH: R1 RS: 1.765

INPUT
Description:
Station Elevation Data num= 57

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
.*.*****************************************************************************
9676.492613.25 9695.78
9739.85 2609.23 9749.48
9783.78 2611.03 9824.73
9859.67 2608.39 9878.01
9923.91 2610.24 9927.51
9953.94 2610.51 9965.91
9995.34 2608.48 9999.4
10004.12608.81710010.81
10104.4 2610.5510106.12

10130.422611.8910134.73
10153.54 2612.5610158.03

10194.5 2615.2210207.01

2611.84 9716.34
2609.95 9752.9
2610.29 9826.72
2610.24 9879.12
2610.04 9935.76
2611.16 9980.36
2607.79 9999.98
2610.2410033.54
2610.5410106.59

2612.110136.05
2612.8110160.71

2616

2610.24 9721.38
2610.2 9753.73

2610.24 9853.88
2610.28 9901.47
2609.6 9939.33

2610.44 9986
2607.92 10000
2610.9610052.49
2610.5310107.13
2612.1610144.14
2612.9910174.28

2609.59 9734.05 2609.52
2610.24 9778.01 2610.78
2608.25 9856.16 2608.06
2610.97 9921.12 2610.32
2609.75 9947.63 2610.24
2610.24 99912609.298
2607.9310001.52 2608.27
2611.5210059.01 2611.4
2610.5410127.31 2611.71
2612.4910151.68 2612.54
2613.8910193.62 2615.17

Manning I S n Values
Sta n Val

num=
Sta n Val

3
Sta n Val

9676.49 .065 9986 .05510010.81 .065

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. •998610010.81 700 730.73 730.73 .1 .3
Left Levee Station= 9783.78 Elevation= 2611.03
Right Levee Station-10052. 4 9 Elevation:::ll 2611.52

CROSS SECTION

RIVER: RV WA T2
REACH: R1 RS: 1. 627

INPUT
Description:
Station Elevation Data num= 43

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

9741.49 2605.34 9751.61 2605.18 9754.25 2605.15 9757.65 2604.88 9763.05 2604.41
9795.45 2601. 57 9810.95 2600.21 9841.06 2597.55 9867.66 2595.27 9876.08 2594.68
9876.27 2594.67 9876.64 2594.7 9881.15 2595.08 9883.7 2595.27 9900.01 2595.57
9918.34 2595.87 9946.29 2596 .14 9977.16 2595.27 9977.51 2595.26 9977.82 2595.25
9980.832595.091 9994.82594.354 9999.98 2594.08 10000 2594.0810000.62 2594.05
10005.62594.35210017.75 2595.0910023.02 2595.2610025.63 2595.31 10028.7 2595.29

10029.15 2595.2610040.85 2594.0610044.44 2593.8310046.91 2594.7910048.57 2595.26
10051.63 2595.4710059.07 2596.0510081.68 2597.6710096.13 2598.8410119.04 2599.61

10135.7 2600.210153.97 2601.4510193.99 2604.14

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

******** ** * * * * * * * ***** ••••••••••••• *. * * ** *******
9741.49 .065 9980.83 .05510017.75 .065

Bank Sta: Left Right Lengths: Left Channel Right Coer! Contr. Expan.
9980.8310017.75 845.13 845.13 845.13 .1 .3

CROSS SECTION

RIVER: RV WA T2
REACH: R1 RS: 1. 467

INPUT
Description:
Station Elevation Data num= 38

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

9730.17 2583.95 9749.13 2582.87 9752.59 2582.69 9759.24 2582.31 9770.01 2581.71
9795.71 2580.16 9814.78 2578.53 9843.4 2576.36 9882.19 2577.64 9899.69 2578.14
9920.64 2577.68 9931. 27 2577.37 9934.42 2577.35 9938.02 2577.31 9944.61 2577.25
9952.35 2577.14 9979.82 2576.87 9990.6 2576.61 9996.81 2576.46 9999.99 2576.4

10000 2576.410013.42 2576.1410020.27 2576.0910023.94 2576.08 10034.2 2576.61
10054.75 2577.6710072.12 2578.5210121.61 2577.7610132 .19 2577.61 10140.2 2578.01

•
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10179.762580.1510198.992582.0110208.63 2582.9710225.45 2584.1310236.48 2584.62
10251.39 2585.2310257.37 2585.2310257.49 2585.23

Manning's n Values
Sta n Val

num=
Sta n Val

3
Sta n Val

9730.17 .065 9990.6 .055 10034.2 .065

Bank Sta: Left Right Lengths: Left Channel Right
9979.8210054.75 1136.05 1136.05 1136.05

Ineffective Flow num= 1
Sta L Sta R Elev Permanent

9730.17 9899.12 2582.31 F
Right Levee Station=l0072.12 Elevation= 2578.52

CROSS SECTION

Coeff Contr.
.1

Expan.
.3

RIVER: RV WA T2
REACH: R1 RS: 1.251

INPUT
Description:
Station Elevation Data num=

Sta Elev Sta Elev
42
Sta Elev Sta Elev Sta Elev

***************************************.*********11.*** **************************
9849.93 2560.27 9854.08
9882.98 2558.91 9909.36
9955.04 2555.65 9961.13
9989.22554.479 9999.98

10052.13 2555.0710058.66
10073.99 2555.3310078.99
10115.76 2553.9210122.46
10178.96 2555.6410185.86
10257.95 2561.4610263.35

2560.09 9855.31 2560.03 9878.94 2559.07 9881.99 2558.94
2557.6 9909.792557.58 9928.222556.69 9933.11 2556.53

2555.37 9962.63 2555.3 9963.59 2555.2 9971.05 2555
2554.17 10000 2554.1710008.96 2553.91 10030.22554.481
2555.22 10063.4 2555.310064.19 2555.3110066.15 2555.33
2555.3410084.12 2555.310093.632554.9910097.54 2554.76
2553.610124.47 2553.710154.24 2555.3 10165.5 2555.47

2555.7310194.62 2556.5810228.23 2560.08 10245.1 2560.82
2561.23

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

"' .. '" ** '" * **** * '* '* * '" * * ********* ** '" '" *********** * * * ***
9849.93 .065 9989.2 .055 10030.2 .065

Bank Sta: Left Right Lengths: Left Channel Right Caeff Contr. Expan.
9971.0510052.13 883.72 883.72 883.72 .1 .3

CROSS SECTION

RIVER: RV WA T2
REACH: R1 RS: 1. 084

INPUT
Description:
Station Elevation Data num= 48

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev.................."" "" "" "" .
9872.06
9910.62
9961.11

10000.02
10036.44
10072.05
10102.96
10151. 44
10267.73
10301.27

2544.97 9872.77
2542.2 9914.9

2538.33 9990.31
2534.75 10003.8
2534.7210037.87
2534.48 10078.5
2534.1610113.54
2534.9510157.73
2544.6810270.34
2545.5910303.01

2544.96 9873.46
2541.86 9930
2534.96 9992.25
2534.6610015.65
2534.7310039.42

2534.410086.66
2534.0810114.55
2535.5310186.79
2544.8710270.68
2545.6410307.54

2544.93 9875.42 2544.74 9888.97
2540.81 9936 2540.47 9943.31
2534.93 9999.62534.759 10000
2534.73 10019.7 2534.7610023.78
2534.7410042.292534.7410045.76
2534.2810089.17 2534.2610096.51
2534.0910117.77 2534.0710140.74
2538.0510206.32 2540.0210232.74

2544.910271.67 2544.9510286.92
2545.7

2543.9
2540.02
2534.75
2534.79
2534.68
2534.18
2534.58
2542.17
2545.28

Manning's n Values
Sta n Val

num=
Sta n Val

3
Sta n Val

9872.06 .065 9999.6 .055 10019.7 .065

Bank Sta: Left Right
9990.3110042.29

CROSS SECTION

RIVER: RV WA T2
REACH: R1

Lengths: Left Channel Right
842.98 842.98 842.98

RS: 0.924

Caeff Contr.
.1

Expan.
.3

INPUT
Description:
Station Elevation Data num=

Sta Elev Sta Elev
28
Sta Elev Sta Elev Sta Elev

9772 .1
9832.32
9914.49
9965.65
10063.1

10130.63

2526.42 9774.56
2520.76 9840.79
2515.86 9925.05
2515.97 9983.81
2519.5810071.58
2525.5910153.26

2526.37 9789.25
2519.99 9872.19
2516.06 9931.11

2516 9992.57
2519.99 10095
2528.510153.66

2525.48 9795.02
2517.04 9890.32

2516 9936.16
2516.04 10000
2522.1610101.83
2528.44

2525.23 9815.74
2515.5 9899.07

2515.95 9950.5
2516.0410002.44
2522.8110125.83

2522.8
2515.65

2516
2516.04
2525.07

Manning 's n Values num=
Sta n Val Sta n Val

3
Sta n Val

9772 .1 .065 9950.5 .055 9983.81 .065

Bank Sta: Left Right
9950.510002.44

Dibble Engineering
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Caeff Contr.
.1

23
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CROSS SECTION

RIVER: RV WA T2
REACH: Rl RS: 0.817

INPUT
Description:
Station Elevation Data num"'" 102

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev •
9850.37 2514.37 9851. 58 2514.35 9851.71 2514.34 9853.25 2514.32 9857.59 2514.05
9857.74 2514.04 9862.95 2513.71 9863.62 2513.66 9868.43 2513.36 9869.48 2513.28
9873.88 2513.13 9876 2513.22 9880 2513.12 9882.65 2513.06 9883.6 2513.07
9886.89 2513.1 9889.9 2513.14 9893.24 2512.77 9896.05 2512.79 9896.28 2512.78
9898.41 2512.69 9899.69 2512.63 9899.87 2512.61 9900.75 2512.58 9913.45 2512.06
9916.07 2511.9 9918.42 2511. 81 9921.23 2511.64 9923.4 2511. 56 9926.42 2511. 38
9928.36 2511. 31 9931. 62 2511.1 9933.3 2511.03 9936.85 2510.8 9938.23 2510.75
9939.75 2510.68 9943.2 2510.44 9946.47 2510.2 9947.4 2510.16 9952.54 2509.91
9955.06 2509.78 9960.452509.18 9964.14 2508.76 9965.36 2508.6 9971.48 2507.75
9982.06 2506.29 9985.62506.009 9987.1 2505.89 9991.67 2505.57 9995.78 2505.27
9999.35 2505.03 10000 2505.0510000.02 2505.0510012.51 2505.3910012.95 2505.4

10013.52 2505.4110014.74 2505.48 10022.42506.00810029.53 2506.510036.84 2504.71
10039.34 2504.1810043.63 2505.16 10049.4 2506.5310056.05 2506.3810059.52 2506.33
10062.09 2506.2910078.34 2505.9910092.652505.8310098.79 2505.7310111.27 2505.62
10117.77 2505.2410123.82 2504.8910134.74 2505.26 10139 2505.410146.68 2505.61
10146.75 2505.6110146.95 2505.6210147.372505.6310160.78 2505.5810171. 93 2505.49
10174.72 2505.4810177.57 2505.4510186.21 2504.64 10186.6 2504.5910186.71 2504.58
10187.96 2504.4110188.68 2504.3310189.042504.3310190.032504.3110190.91 2504.25
10209.46 2505.6310216.32 2506.1810231.062507.3910240.22 2508.1310244.66 2508.77
10247.83 2509.2210247.88 2509.2210248.53 2509.3210248.83 2509.3710252.35 2509.75

10254.7 2509.9510295.57 2513.94

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

'" 11: * 11: ******* ** '" '" '" ******** ********** *** '" 1< 11 ** .. '" ** '" '"
9850.37 .065 9985.6 .055 10022.4 .065

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9985.6 10022.4 288.51 288.51 288.51 .1 .3

CROSS SECTION

RIVER: RV WA T2
REACH: Rl RS: 0.762

INPUT
Description:
Station Elevation Data num= 128

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

9856.39 2509.51 9869.87 2509.91 9872.48 2509.99 9876.44 2509.77 9880.48 2509.55
9924.47 2505.14 9926.09 2505.01 9927.64 2504.88 9929.11 2504.77 9930.52 2504.65
9930.56 2504. 65 9931. 84 2504.51 9935.65 2504.15 9936.88 2504.01 9940.78 2503.65
9941. 93 2503.53 9943.03 2503.41 9946.98 2503.05 9948.97 2502.87 9951. 05 2502.58
9952.02 2502.48 9956.2 2501.88 9957.05 2501. 8 9960.32 2501. 34 9965.19 2500.75
9966.07 2500.71 9969.88 2500.54 9973.81 2500.36 9978.32 2500.45 9981.32 2500.29
9981.53 2500.28 9983.42 2500.29 9989.26 2500.28 9989.35 2500.28 9989.48 2500.24
9989.762500.164 9996.32498.393 9999.08 2497.64 9999.99 2497.81 10000 2497.81

100032498.39810007.71 2499.3210012.37 2500.1610012.53 2500.1410026.95 2499.66
10038.622499.2610041.76 2499.5310050.08 2500.2410091.52 2499.7210093.32 2499.7
10093.69 2499.6910102.31 2499.5110108.12 2500.4910109.95 2500.7910110.61 2500.9
10110.87 2500.9610111.47 2500.7910122.45 2497.4410125.85 2498.5410131.87 2500.64
10138.35 2500.0810145.38 2499.7 10147.2 2499.610152.34 2499.2610155.25 2499.11
10158.89 2498.9310158.94 2498.9310159.12 2498.9210162.02 2498.7810164.31 2498.73
10164.62 2498.7410168.99 2498.66 10169.9 2498.6710173.69 2498.61017~·.16 2498.62
10176.63 2498.6 10177.7 2498.6110178.52 2498.6210180.42 2498.6110181.59 2498.63
10184.23 2498.6310186.25 2498.6310199.48 2498.9810201.35 2499.1310208.56 2498.53
10216.21 2497.9410223.34 2499.1210229.11 2499.9510229.68 2499.9610245.31 2500.78

10251.3 2501.1 10254 2501.2310254.67 2501.2710255.99 2501. 34 10259.5 2501.53
10259.55 2501.5310259.76 2501.5310261.44 2501.6110261.75 2501. 6410266.03 2501.84
10266.94 2501. 9210273 .34 2502.6710279.61 2503.1910282.23 2503.4110284.22 2503.62
10287.68 2503.9810306.37 2506.32 10308 2506.4810309.67 2506.63 10311.4 2506.8
10312.162506.8710313.18 2507.0610315.02 2507.4110316.92 2507.7710332.57 2509.43
10334.652509.8310337.49 2509.9710340.43 2510.1110343.47 2510.2610343.98 2510.29
10362.55 2511.310370.58 2512.2710372.31 2512.4310375.65 2512.6310376.96 2512.71
10378.64 2512.6810385.86 2512.5110388.29 2512.44

•

Manning's n Values
Sta n Val

num=
Sta n Val

3
Sta n Val

9856.39 .065 9989.76 .05510012.37 .065

INPUT
Description: Q""510 cis (CP4B2, 24
Station Elevation Data num=

Sta Elev Sta Elev

Coef! Contr.
.1

Bank Sta: Left Right
9989.7610012.37

Ineffective Flow num=
Sta L Sta R Elev

10131.8810388.29 2505.39

CROSS SECTION

RIVER: RV WA T2
REACH: Rl

Lengths: Left
249.21

1
Permanent

F

RS: 0.715

hr)

171
Sta

Channel
249.21

Elev

Right
249.21

Sta Elev Sta

Expan.
.3

Elev
•
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................................................................................
9831. 58 2502.06 9831. 91 2502.04 9832.06 2502.04 9832.18 2502.03 9836.69 2501. 84
9836.19 2501. 83 9836.98 2501. 82 9839.02 2501. 61 9841.81 2501. 42 9842.46 2501. 38
9846.85 2501 9848.31 2500.9 9851. 81 2500.62 9854.18 2500.41 9856.89 2500.26
9858.61 2500.16 9860.63 2500 9861.93 2499.95 9865.54 2499.8 9866.99 2499.69
9861.62 2499.65 9811. 66 2499.49 9812.05 2499.5 9812.11 2499.51 9811.08 2499.32
9882.13 2499.1 9882.85 2499.01 9886.18 2498.81 9886.91 2498.86 9881.3 2498.83
9892.05 2498.54 9892.41 2498.52 9896.98 2498.24 9891.31 2498.23 9891.51 2498.22

9901.9 2491.95 9902.62 2491.91 9906.81 2491.66 9901.13 2491.61 9911.13 2491.31
9912.85 2491.32 9916.64 2491.1 9911.96 2491.03 9918.44 2491 9921. 54 2496.86
9923.01 2496.18 9926.43 2496.63 9921.86 2496.56 9928.19 2496.53 9931. 33 2496.39

9933.3 2496.25 9936.23 2496.11 9938.41 2495.95 9941.14 2495.83 9943.52 2495.64
9946.04 2495.52 9948.64 2495.32 9950.05 2495.25 9952.81 2495.04 9953.16 2494.99
9955.84 2494.88 9958.88 2494.64 9959.12 2494.62 9960.91 2494.52 9964 2494.41
9965.63 2494.32 9969.11 2494.2 9910.54 2494.12 9914.24 2493.99 9915.43 2493.93
9919.35 2493.8 9919.13 2493.18 9980.33 2493.18 9984.41 2493.63 9985.22 2493.62

9988.42493.511 9989.59 2493.41 9990.98 2493.42 9991.41 2493.41 9993.03 2493.18
9995.56 2493.26 9999.88 2493.38 10000 2493.3810002.01 2493.4410004.49 2493.43

10004. 63 2493.4410005.61 2493.5110011.02 2493.6110015.51 2493.110019.44 2493.11
10019.95 2493.1910020.91 2493.8210022.08 2493.8810024. 53 2493.9410024.96 2493.95
10026.92 249410029.96 2494.0810032.19 2494.14 10034.1 2494.2110034.96 2494.22

10038 2494.3810039.95 2494.4410043.59 2494.6510044.94 2494.6910049.23 2494.96
10049.93 2494.9810052.16 2495.1210052.38 2495.13 10054.9 2495.2110054.92 2495.22
10055.44 2495.2310059.91 2495.1910064.01 2495.1510061.42 2495.12 10061.5 2495.13
10068.41 2495.2210011. 98 2495.2110012.83 2495.2110016.42 2495.2810011.21 2495.32
10019.54 2495.3310083.28 2495.3910084.91 2495.4110089.25 2495.4510093.45 2495.5
10091.52 2495.5410103.16 2495.6610104.16 2495.6110108.49 2495.1210109.65 2495.14
10113.11 2495.1910114.21 2495.1910115.19 2495.8110119.06 2495.8510119.14 2495.85
10120.86 2495.8810124.36 2495.9410126.43 2495.9610129.64 2496.0110132.66 2496.06
10135.06 2496.1410131.14 2496.1910140.53 2496.2910142.11 2496.3310146.05 2496.46
10141.16 2496.4910151. 62 2496.6510152.62 2496.66 10154.2 2496.1410154.212496.14
10155.02 2496.1810151.15 2496.8810158.32 2496.910162.92 2497.0810163.21 2497.09
10168.01 2497.2710168.16 2497.2710171.23 2491.4510111.53 2491.4510111.81 2491.45
10111. 82 2491.4510112.01 2491.4610181.96 2498.2910184.88 2498.4510181.61 2498.58
10191.01 2499.8110200.42 2500.0110203.62 2500.21 10205.4 2500.3110208.55 2500.56
10212.19 2501.13

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val................................................

9831. 58 .065 9988.4 .05510005.61 .065

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9980.3310022.08 384.18 384. 18 384.18 .1 .3

CROSS SECTION

RIVER: RV WA T2
REACH: R1 RS: 0.642

INPUT
Description:
Station Elevation Data num= 15

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• ** ..............

9106.96 2489.16 9109.32 2489.66 9109.14 2489.63 9116.4 2489.35 9111.9 2489.24
9118.42 2489.2 9124.14 2488.93 9126.01 2488.81 9130.55 2488.6 9134.24 2488.36
9134.91 2488.33 9139.95 2488 9142.41 2481.86 9148.91 2481.42 9150.51 2481.34
9150.59 2481.33 9158.69 2486.98 9158.13 2486.98 9158.81 2486.98 9113.32 2481.08
9115.41 2481.09 9119.51 2481.12 9181.15 2481.11 9195.86 2481.19 9812.01 2481.32

9814.1 2481.34 9819.88 2481.39 9830.01 2481.08 9833.12 2486.99 9853.24 2486.38
9860.82 2486.15 9811.13 2485.81 9819.33 2485.64 9892.61 2486.06 9901.18 2486.35
9905.51 2486.54 9915.28 2486.8 9911.94 2481.18 9921. 05 2481.22 9921.08 2481.26
9932.85 2481.26 9941.18 2481.21 9948.08 2481.22 9953.03 2481.19 9963.28 2481.21
9910.33 2481.2 9910.4 2481.2 9919.9 2485.38 9980.11 2485.2 9985.31 2485.6
9993.39 2485.62 9996.62 2485.38 1000e 2485.1210001.89 2484.98 10006.2 2485.3

10006.92 2485.310001.65 2485.310009.14 2485.3810013.61 2485.6210014 .11 2485.65
10016.04 2485.1510021.54 2485.9810029.21 2486.4510032.23 2486.5210038.96 2486.68
10040.65 2486.1110044.42 2486.810050.94 2486.9110054.94 248110054.98 2481
10051.84 2481.1310059.64 2488.0110064.81 2489.2610069.41 2490.09 10010 2490.21

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

•• * ....... * .................................................. ** ...... * *. * .....
9106.96 .065 9993.39 . 05510013.61 .065

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9910.3310032.23 504.11 504.11 504.11 .1 .3

Ineffective Flow num= 1
Sta L Sta R Elev Permanent

9106.96 9948.46 2488.94 F

CROSS SECTION

RIVER: RV WA T2
REACH: R1 RS: 0.541

INPUT
Description:
Station Elevation Data num= 15

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

9829.38
9841. 61
9816.23
9893.42
9908.56
9934.21

2485.02
2484.91

2480.2
2418.01
2415.98
2415.18

9831. 56
9855.41
9880.63
9894.12
9911.52
9938.82

2485.02
2483

2419.6
2411.85
2415.69
2414.34

9833.2
9864.21
9881.81
9900.38
9912.06
9945.21

2485.01
2481.18
2418.12
2411.05
2415.64
2413.11

9835.31 2484.98
9864.59 2481.13
9890.53 2418.36
9901.152416.95
9921.16 2415.29
9951.11 2414.98

9841.5 2484.91
9810.12 2480.89

9893 2418.01
9901.13 2416.11
9930.12 2415.22
9960.92 2415.58

Dibble Engineering
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9973.652475.87 9980.02 2476.02 9980.42475.974 9981.25 2475.87 9982.97 2475.68
9992.26 2474.61 9999.42 2473.9 9999.99 2473.96 10000 2473.9610000.74 2474.02

10005.792474.6110007.242474.7810014.24 2475.59 10017.2 2475.9310017.41 2475.96
10017.452475.9610017.482475.9710017.52 2475.9710017.71 2475.9710017.75 2475.97
10017.862475.96 10018.2 2475.9210033.81 2474.49 10034.5 2474.5610036.62 2474.73
10041.04 2475.0910046.56 2475.5410050.13 2475.84 10066 2476.1710074.66 2476.32

10079.54 2476.1810084.18 2476.0610087.21 2475.9810090.14 2475.9110093.23 2476.03
10095.4 2476.1310096.53 2476.0810101.42 2475.8510104.67 2475.7110121.23 2475.29

10158.63 2476.2510173.77 2476.4610175.21 2476.4510176.76 2476.4410177.16 2476.43 •
Manning I 5 n Values num=

Sta n Val Sta n Val
3
Sta n Val

9829.38 .065 9980.4 .05510017.48 .065

Expan.
.3

Coef! Contr.
.1

Lengths: Left Channel Right
387.86 387.86 387.86

Elevation= 2476.32

Bank Sta: Left Right
9980.410017.48

Right Levee Station=10074. 66

CROSS SECTION

RIVER: RV WA T2
REACH: R1 RS: 0.473

INPUT
Description:
Station Elevation Data num~

Sta Elev Sta Elev
31
Sta Elev Sta Elev Sta Elev

9895.72472.43 9895.922472.43 9897.11 2472.48 9902.67 2471.86 9909.92
99142470.57 9915.282470.369956.782466.19 9957.41 2466.15 9961.89

9969.192465.26 9973.992465.47 9980.7 2465.77 9984.132465.91 9990.97
9995.742465.261 9996.65 2465.07 9997.69 2464.86 10000 2464.8410002.58

10006.532464.7710010.36 2464.7510013.08 2465.2610018.232466.26310024.17
10028.34 2467.4410029.47 2467.4410029.64 2467.44 10039.32467.4810042.54
10071.98 2468.02

2471. 04
2465.8

2466.26
2464.81
2467.42
2467.49

Manning's n Values
Sta n Val

num=
Sta n Val

3
Sta n Val

9895.7 .065 9995.74 .05510013.08 .065

Lengths: Left Channel Right
567.88 567.88 567.88

INPUT
Description:
Station Elevation Data nurn=

Sta Elev Sta Elev

RS: 0.366

Coeff Contr.
.1

•
Elev

Expan.
.3

StaElevStaElev
56
Sta

Bank Sta: Left Right
9990.9710024.17

RIVER: RV WA T2
REACH: R1

CROSS SECTION

9859.08 2461.35 9861. 6 2461.34 9862.11 2461.33 9867.94 2461.34 9867.99 2461.33
9868.48 2461.33 9868.59 2461.33 9870.1 2461.22 9870.2 2461.22 9870.31 2461.2
9873.98 2460.79 9874 2460.79 9874.46 2460.75 9879.96 2460.15 9881.31 2460
9882.46 2459.92 9883.79 2459.82 9885.44 2459.69 9889.48 2459.21 9891.95 2458.96
9895.24 2458.53 9900.19 2457.94 9904. 81 2457.42 9905.52 2457.34 9912.1 2456.59
9922.52 2455.41 9924.27 2455.21 9967.39 2454. 8 9985.84 2454.63 9990.08 2454.47
9993.52 2454.34 9996.44 2454.24 10000 2454. 3610003.49 2454.4710006.172454.626

10009.33 2454.8110023.55 2455.7510034.78 2456.49 10036.1 2456.5810037.37 2456.66
10038.34 2456.6610039.45 2456.6810040.32 2456.710041.48 2456.7310042.35 2456.74
10042.36 2456.7610043.59 2456.7610044.47 2456.7710091.05 2456.9110097.22 2456.94
10102.2b 2456.9610104.37 2456.9610106.49 2456.9910110.03 2457.0310113.04 2457.06
10117.24 2457.09

,.,,.,,.,**,.,,.,,.,,.,,.,,.,,.,*,.,************,.,,.,***,.,***,.,*,.,*************,.,**,.,,.,**,.,,.,,.,*******************

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

................. *** .. ** ...... **'* ** .. *." .. * * ************* '" '* '* .. ***
9859.08 .065 9990.08 .05510003.49 .065

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9985.8410037.37 539.32 539.32 539.32 .1 .3

CROSS SECTION

RIVER: RV WA T2
REACH: R1 RS: 0.264

INPUT
Description: Q=510 cfs (CP8B2A, 24 hr)
Station Elevation Data num= 75

Sta Elev Sta Elev Sta Elev Sta Elev Sta E1ev

9871. 44
9927.57

9961
9980.22

10011. 41
10025.05
10083.97
10095.98
10100.51
10111. 86
10133.26

2450.72 9891.83 2449.65 9903.43
2448.059932.642447.73 9937.02
2445.68 9961.01 2445.68 9961.42
2443.76 9982.04 2443.76 9988.8
2444.4210013.14 2444.4910013.18

2444.410032.23 2444.2110035.66
2444.210084.17 2444.310085.79

2443.7710099.49 2444.3310099.62
2444.3710101.92 2444.410102.93
2444.7910120.24 2444.9310123.32
2445.1910136.73 2445.310137.95

2449.06 9921.59
2447.45 9940.83
2445.64 9971.22
2443.74 9996.44
2444.4910013.47
2444.6610039.21

2443.910085.86
2444.3510099.68
2444.4610107.56
2444.9910124.63
2445.3310140.28

2448.28 9926.742448.09
2447.2 9944.19 2446.99

2444.66 9971.832444.599
2443.97 10000 2444.08
2444.4910016.13 2444.6
2445.1310048.71 2444.81
2443.8810089.72 2443
2444.3610100.19 2444.33
2444.61 10109.72444.73
2445.0110132.372445.18
2445.3610141.12 2445.41

•
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10143.52
10161.67
10172.55
10183.77

2445.4310144.68
2446.3310165.44
2446.3410175.32
2446.89 10186.5

2445.5110158.752446.2410159.792446.3510161.09
2446.2110167.34 2446.32 10167.5 2446.3110169.81
2446.5110176.31 2446.5710178.73 2446.6810179.41
2447.0410191.83 2447.2410193.57 2447.3310196.47

2446.3
2446.43
2446.71
2447.44

Manning's n Values
Sta n Val

num=
Sta n Val

3
Sta n Val

"'.*."" ... ** *** ** '* ........... ** .... ** .. '* *** ** ""*""* *.'* ...... ** ........
9871.44 .065 9971.83 .05510011. 41 . 065

Bank Sta: Left Right
9971.8310016.13

CROSS SECTION

RIVER: RV WA T2
REACH: R1

Lengths: Left Channel Right
235.83 235.83 235.83

RS: 0.219

Coeff Contr.
.1

Expan.
.3

This cross section is identical to RM
INPUT
Description: 0=2260 cfs (CP8B2, 24 hr)

7.390 on RV WA.
Station Elevation Data num= 99

Sta E1ev Sta E1ev Sta Elev Sta Elev Sta Elev
........ "' .. '* 1<" '* ** * 11""""""""""""""""" '* 11""""""""""

9905.61 2441.96 9908.84 2441.82 9911.06 2441.69 9921.95 2441.19 9925.23 2440.97
9930.51 2440.71 9932.712440.545 9941.692439.87 9942.32439.84 9943.82439.71
9976.46 2439.55 9987.8 2439.52 9989.962439.41 9994.32 2439.18 9996.562439.16
9999.982439.11 10000 2439.1110000.71 2439.110010.532438.9810011.262438.97

10011.38 2438.9710011.68 2438.9710012.04 2439.0310012.89 2439.1610015.262439.521
10021.74 2440.5110031.09 2440.310037.38 2440.1810055.06 2439.810076.03 2439.39
10079.22 2439.3310079.31 2439.32 10085.3 2439.2110088.53 2438 _ 6610090 _ 99 2438.19

10093.97 2438.510098.16 2438.8210102.01 2439.1610102.51 2439.210106.12 2439.44
10106.76 2439.2710107.31 2439.2110108.962439.0410109.962438.9210110.63 2438.85
10132.062439.4610132.77 2439.4710138.432439.4710140.18 2439.510140.78 2439.51
10146.06 2439.5210150.84 2439.5310152.14 2439.53 10153.8 2439.5510156.42 2439.59
10158.65 2439.6210197.71 2439.710198.232439.7410200.57 2439.9210201.68 2440.01
10203.11 2440.0210205.82 2440.0510207.26 2440.0610208.67 2440.0310211.63 2439.98
10240.09 2440.0210241.44 2440.0410243.29 2439.9810243.56 2439.9710243.97 2440
10244.84 2440.0110245.47 2440.0510248.32 2440.0310248.42 2440.0410248.82 2440.03
10256.77 2439.3510260.84 2439.0110263.88 2438.7510273.15 2439.0210283.23 2439.18
10283.72 2439.1610284.62 2439.2410285.37 2439.27 10296.42439.8410301.962440.12
10303.21 2440.1910314.08 2439.9310317.08 2439.8210321.89 2439.8410331.86 2439.63
10337.232440.18610337.75 2440.24 10341.6 2440.6110342.71 2440.7110349.53 2441.4
10358.27 2442.210360.16 2442.1710366.32 2442.0610366.47 2442.06

Manning' 5 n Values num=
Sta n Val Sta n Val

5
Sta n Val Sta n Val Sta n Val

9905.61 .05 9996.56 .0410012.89 .0510303.21 .0410337.23 .05

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9932.7110021. 74 389.84 389.84 389.84 .1 .3

CROSS SECTION

RIVER: RV WA T2
REACH: R1 RS: 0.145

INPUT
Description: This cross section is identical to RM 7.292 on RV WA.
Station Elevation Data num= 126

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

9717.39 2433.82 9722.27 2433.53 9727.76 2433.2 9742.81 2432.29 9778.54 2430.13
9781.11 2430.02 9784.04 2429.88 9787.37 2429.72 9791.03 2429.51 9795.4 2429.27
9800.53 2428.98 9806.83 2428.6 9808.14 2428.52 9808.25 2428.51 9808.41 2428.5
9814.66 2427.84 9818.26 2427.45 9826.42 2428.81 9827.44 2428.97 9830.86 2429.09
9836.25 2429.19 9836.43 2429.2 9884.8 2430.24 9887.28 2430.29 9890.04 2430.35
9893.15 2430.42 9895.28 2430.47 9896.67 2430.51 9900.68 2430.62 9905.27 2430.71

9910.7 2430.81 9917.24 2430.99 9918.82 2431. 04 9922.87 2430.75 9927.28 2430.36
9928.17 2430.29 9929.08 2430.21 9934.72 2430.7 9938.57 2431. 07 9940.05 2431.22
9941.42 2431. 35 9942.76 2431.49 9956.76 2431. 57 9961. 53 2431.58 9974.29 2431.64
9985.48 2431.64 10000 2431. 5210000. 04 2431. 5210002.91 2431.510007.54 2431. 63

10008.63 2431.5410018.01 2430.7610022.58 2430.8610034.762431.4910035.17 2431.47
10035.55 2431.4610048.85 2431.1310049.58 2431.1510062.572431.62110071.92 2431. 96
10081.18 2432.16 10091.8 2431.0710094.68 2430.7710110.46 2431. 610113.55 2431.77
10114.48 2431.69 10127.7 2431.5710138.35 2431.4110174.71 2431.5210180.36 2431.31
10215.26 2431.0610216.17 2431. 04 10222.9 2430.9610234.09 2430.8210252.05 2430.59
10272.66 2430.3310279.88 2430.4210284.28 2430.4510286.47 2430.510288.28 2430.28
10294.63 2429.5310297.92 2429.3610304.21 2428.9410312.262428.6410315.41 2429.07
10327.15 2430.7110343.71 2430.7210364.31 2430.7410365.742430.7410369.91 2430.75

10371. 7 2430.7510372.49 2430.7510372.67 2430.7510373.27 2430.7510373.68 2430.75
10376.77 2430.7710376.96 2430.77 10377.2 2430.78 10377.62430.7910377.71 2430.8
10402.29 2431.2710403.75 2431.25 10405.4 2431.2210407.31 2431.210408.21 2431.18

10409.5 2431.1910412.11 2431.1910415.25 2431. 2110419.11 2431. 2210430.85 2431. 26
10441.13 2431.3110441.87 2431.3110457.62 2431.3910457.77 2431.3710457.87 2431.36
10457.99 2431.3510467.88 2430.3610473.57 2429.69 10478.1 243110482.46 2432.29
10495.26 2436.0710495.89 2436.12 10496.4 2436.1710503.892436.7510514.32 2437.55
10518.91 2437.97

Manning I S n Values
Sta n Val

num=
Sta n Val

3
Sta n Val

9717.39 .04 9985.48 .0410062.57 .04

Bank Sta: Left Right
9985.4810062.57

Ineffective Flow num=

Dibble Engineering
November, 2007

Lengths: Left Channel
424.74 424.74

1

Right
424.74

Coeff Contr.
.1

27

Expan.
.3
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Sta L Sta R Elev Permanent
9717.39 9820 2433 F

CROSS SECTION

RIVER: RV WA T2 •REACH: R1 RS: 0.065

INPUT
Description: This cross section is identical to RM 7.184 00 RV WA.
Station Elevation Data num= 240

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
******1t***************"'******************************* * •• "'''' ••••••••••••••• * ••• _.

9016.24 2416.9 9025.53 2418.01 9027.94 2418.29 9035.13 2419.09 9035.42 2419.13
9036.38 2419.23 9044.71 2419.94 9047.18 2420.15 9053.82 2420.7 9054.59 2420.77
9058.85 2421.09 9062.91 2421. 45 9065.66 2421. 66 9071. 95 2422.23 9073.24 2422.33
9077.93 2422.78 9078.03 2422.78 9078.24 2422.8 9078.46 2422.81 9080.68 2422.84
9080.72 2422.84 9086.86 2422.6 9088.5 2422.53 9089.14 2422.54 9093.01 2422.52
9097.83 2422.48 9099.15 2422.5 9102.65 2422.49 9104.41 2422.53 9106.56 2422.58

9107.5 2422.56 9108.57 2422.58 9110.27 2422.61 9114.32 2422.56 9115.76 2422.54
9119.43 2422.63 9124.14 2422.74 9125.69 2422.78 9131.76 2422.92 9133.41 2422.97
9140.69 2423.12 9141.17 2423.13 9144.56 2423.19 9144.66 2423.21 9146.56 2423.15
9148.11 2423.09 9152.55 2422.88 9155.62 2422.75 9155.77 2422.74 9157.62 2422.65
9159.13 2422.57 9185.79 2422.22 9190.87 2422.23 9196.99 2422.23 9199.65 2422.22
9212.07 2422.14 9212.54 2422 .12 9212.63 2422.12 9216.6 2422.03 9218.32 2421.99
9226.92 2421.22 9232.3 2420.97 9234.1 2421. 03 9237.41 2421.15 9245.15 2421.42
9245.25 2421. 41 9245.28 2421.41 9250.61 2421.14 9251.61 2421.13 9254.07 2421. 02
9257.86 2421.06 9257.96 2421. 05 9258.87 2421. 04 9261. 31 2421. 08 9264.56 2421.22
9269.18 2421. 43 9272.14 2421. 57 9272.5 2421. 58 9274.25 2421. 58 9275.85 2421. 58
9278.05 2421.72 9290.75 2421.96 9292.01 2421. 97 9293.7 2422.02 9296.12 2422.09
9298.18 2422.16 9299.932422.21 9316.87 2422.85 9316.97 2422.85 9323.72 2423.24
9325.27 2423.33 9339.95 2422.74 9356.79 2422.11 9358.48 2422.12 9379.42 2422.28
9383.79 2422.1 9394.36 2421. 67 9395.68 2421. 62 9395.75 2421. 62 9396.36 2421.59
9397.57 2421.61 9397.6 2421. 61 9408.54 2421. 76 9414.66 2421. 86 9421.06 2421.96

9421. 3 2421.96 9433.862422.19 9433.9 2422.19 9434.28 2422.17 9447.79 2421. 53
9449.52 2421. 45 9451.26 2421.37 9471. 56 2422.65 9472.84 2422.73 9472.88 2422.73
9478.13 2422.63 9478.21 2422.64 9534.5 2422.32 9536.41 2422.25 9537.81 2422.42
9537.88 2422.41 9537.94 2422.41 9537.98 2422.41 9538.11 2422.39 9538.24 2422.38
9538.35 2422.37 9538.87 2422.32 9539.6 2422.25 9541. 68 2422.05 9553.67 2420.89
9567.58 2421. 35 9582.91 2421. 9 9583.41 2421.92 9584.33 2421. 95 9633.61 2421. 6
9634.72 2421. 6 9636.12 2421.58 9672.75 2422.68 9672.97 2422.69 9705.2 2421. 89
9705.69 2421. 88 9713.06 2421. 73 9713.97 2421.71 9714.34 2421.7 9715.93 2421. 64
9715.99 2421. 64 9717.352421.62 9718.48 2421.6 9719.42 2421.58 9719.92 2421. 57
9720.24 2421. 56 9720.94 2421.53 9721. 57 2421. 5 9731.77 2421. 29 9732.13 2421.28
9733.79 2421.23 9733.882421.23 9736.3 2421.12 9738.43 2421. 02 9740.07 2420.99
9746.04 2420.86 9756.932420.62 9774.41 2420.31 9776.28 2420.24 9777 .12 2420.21
9784.53 2419.95 9788.752419.79 9792.67 2419.65 9792.81 2419.65 9792.93 2419.64
9800.72 2419.29 9801.96 2419.24 9802.07 2419.22 9803.93 2419.33 9805.08 2419.4
9809.54 2419.8 9809.81 2419.82 9815.07 2420.1 9820.94 2420.48 9823.88 2420.56 •9825.41 2420.55 9829.54 2420.53 9831.74 2420.52 9893.15 2421.54 9928.22 2422.07
9928.52 2422.07 9929.04 2422.06 9929.17 2422.06 9939.93 2421.97 9941. 07 2421. 96
9945.62 2421. 92 9951.47 2421.84 9973.2 2421.56 9989.36 2421. 35 9989.882421. 263
9996.66 2420.13 9999.93 2419.5710010.38 2420.31 10021. 4 2421.2610030.03 2421.12

10031.63 2421.110063.59 2420.710073.84 2420.6110080.73 2420.610083.58 2420.58
10091.62 2420.5810093.32 2420.5710102.51 2420.5710103.06 2420.5710103.14 2420.57

10103.5 2420.5610107.55 2420.5810111.84 2420.4310114.72 2420.2910117.88 2420.16
10126.84 2419.69 10127.9 2419.710128.29 2419.710138.94 2419.75 10143.5 2419.74
10148.16 2419.7310154.22 2419.7410158.71 2419.7710160.15 2419.77 10166.2 2419.8
10170.23 2420.4110176.86 2421.4110179.67 2421.4810186.15 2421.6710192.78 2421.85
10194.85 2421.9110212.28 2424.1910232.82 2426.7710233.47 2426.8510234.06 2426.92
10234.08 2426.9210248.47 2427.210254.31 2427.3710261. 27 2427.5110263.32 2427.55

Manning's n Values num"" 3
Sta n Val Sta n Val Sta n Val

* * * ........ * *. * .. * ...... "' .. 1< '" '" "' .. * * .. '* '* ...... * * .. * * * .. * .... * '" 11 * .. * ..
9016.24 .04 9989.88 .04 10021. 4 .04

Bank Sta: Left Right Caeff Contr. Expan.
9989.3610176.86 .1 .3

Left Levee Station= 9672.95 Elevation::z 2422.69

* .. * ..... * .. '" '" '" '" .,..". '* ........ * * .... * * .. * .... * * .. * .......... "' ........ * .. * ...... * * * .... "' .... '" '" '" * ...... * .. * .. * * .. * * * * * * * .. * ........ *

SUMMARY OF MANNING'S N VALUES

River:RV WA
********************************************'****************************** ..

Reach River Sta . 01 02 03 04 05
............................................ **** .. * ** * *** ***** * * .. * ******** ..

'R1
'R1
'R1
'R1
'R1
'R1
'R1
'R1
'R1
'R1
'R1
'R1
'R1
'Rl
'R1
'Rl
'Rl
'R1
'R1
'R1

9.834
9.648
9.518
9.372
9.197
9.065
8.893
8.807
8.613
8.415
8.262
8.060
7.925
7.828
7.636
7.554
7.414
7.390
7.292
7.184

· 05*
· 05*
.05*
· 05*
.05*
· 05*
· 05*
.05'
· 05*
· OS"
· 05*
.05*
.05*
.05'
.05"
• 05'
• 05'
· 05*
· 04"
.04*

. 04*

.04*
· 04"
.04'
.04'
.04*
.04*
.04*
.04'
· 04"
· 04'
· 04'
.04"
.04"
· 04"
.04"
.04"
· 04'
· 04"
.04"

.05"
· 05'
· 05*
· 05*
· 05*
· 05'
· 05'
• 05'
· 05*
· 05"
.05*
.05*
· 05"
• 05'
.05"
.05"
.05'
· 05"
· 04*
· 04"

.04*

.04'

.04*

.04*

· 05*
· 05'
· 05*

· 05' •
Dibble Engineering
November, 2007

28 Rio Verde Area Drainage Master Plan
HEC-RASOutput-RV Wash A



*R2
*R2
*R3
*R3

7.052 · 05* .04* · 05*
7.051 · 05* .04* · 05*
7.050 .05'* .04* .05*
7.049 • 05'" .04* · 05*

*********** .. ******************1t**********"'1t*********** *************_**********"'.*****,

River:RV WA Tl

Reach

*R1
*R1
*R1
*R1
*R1
*R1
*R1
*R1
*R1
*R1
*R1
*R1
*R1
*R1
*R1
*R1
*R1
*R1
*R1
*R1
*R1
*R1

River:RV WA T2

Reach

River Sta.

3.405
3.329
3.143
3.000
2.881
2.760
2.541
2.344
2.133
1. 994
1. 867
1. 638
1. 476
1. 304
1.140
0.935
0.780
0.592
0.515
0.402
0.200
0.122

River Sta.

n1

.075*

.075·

.075*

.075*

.075*

.075*

.075'"

.075*

.075*

.075*

.075*

.075*

.075*

.075*

.075*

.075·

.075*

.075*

.075*

.075*

.075*

.075*

n1

n2

n2

· as'"
.05*
· 05*
.05*
· 05*
.05*
.05*
· 05*
.05*
.05*
.05·
.05*
.05*
· 05*
.05*
· 05'*
· 05*
· 05*
· 05'"
.05*
.05*
.05*

n3

.075*

.075*

.075*

.075*

.075*

.075

.075*

.075*

.075*

.075*

.075*

.075*

.075*

.075*

.075*

.075*

.075*

.075*

.075*

.075*

.075*

.075*

n3 n4 n5

*R1
*R1
*R1
*R1
*R1
*R1
*R1
*R1
*R1
*R1
*R1
*R1
*R1
*R1
*R1
*R1
*R1
*R1

1. 920
1. 765
1. 627
1. 467
1. 251
1. 084
0.924
0.817
0.762
0.715
0.642
0.547
0.473
0.366
0.264
0.219
0.145
0.065

.065*

.065*

.065*

.065*

.065*

.065*

.065

.065*

.065*

.065"
· 065*
· 065*
· 065*
· 065*
· 065*

· 05·
.04*
· 04*

.055*

.055*

.055*

.055*

.055*

.055*

.055*

.055*

.055*

.055*

.055*

.055*

.055*

.055*

.055*
.04*
.04·
.04*

.065*

.065*

.065*

.065*

.065*

.065*

.065*

.065*

.065*

.065*

.065*

.065*

.065*

.065*

.065*
· 05*
.04
.04*

.04* . 05*

SUMMARY OF REACH LENGTHS

River: RV WA

Reach River Sta. Left '" Channel '" Right

*R1 9.834 982.87* 982.87* 982.87*
*R1 9.648 682.43* 682.43* 682.43*
*R1 9.518 772 .29* 772.29* 772.29*
*R1 9.372 926.62* 926.62* 926.62*
*R1 9.197 696.33* 696.33* 696.33*
*R1 9.065 911.5* 911.5* 911.5*
*R1 8.893 451.49* 451.49* 451.49*
*R1 8.807 1024.38* 1024.38* 1024.38*
*R1 8.613 1044.54* 1044.54* 1044.54*
*R1 8.415 810.03* 810.03* 810.03*
*R1 8.262 1065.85* 1065.85* 1065.85*
*R1 8.060 710.844* 710.844* 710.844*
*R1 7.925 514.55* 514.55* 514.55*
*R1 7.828 1012.46* 1012.46* 1012.46*
*R1 7.636 * 432.9453* 432.9453* 432.9453*
*R1 7.554 * 740.3017* 740.3017* 740.3017*
*R1 7.414 * 124.8931* 124.8931* 124.8931*
*R1 7.390 * 519.4431* 519.4431* 519.4431*
*R1 7.292 * 567.5543* 567.5543* 567.5543*
*R1 7.184
*R2 7.052 5* 5* 5*
*R2 7.051
*R3 7.050 .01'* .01* .01 '"
*R3 7.049 0* 0* 0*
.****************************************************************

River: RV WA T1
********************************** .... ********"'**"''''****************

Reach River Sta. Left * Channel * Right
** .. **** .. *********** .. ********** .. * .... ************************"'******
*R1
*R1
*R1
*R1
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3.405
3.329
3.143
3.000

404.09*
983.41*
751.82*
630.53*

404.09*
983.41*
751.82*
630.53*

404.09*
950*

751.82*
630.53*
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'RI 2.881 640.21* 640.21* 640.21*
'RI 2.760 1151. 69' 1151. 69' 1151. 69'
'RI 2.541 1043.3' 1043.3' 1043.3'
'RI 2.344 1112.06' 1112.06' 1112.06'
'RI 2.133 735.6* 735.6' 735.6* •'RI 1. 994 670.63' 670.63' 670.63*

'RI 1. 867 1207.38* 1207.38* 1207.38*

'RI 1.638 857.04* 857.04* 857.04*
*RI 1. 476 908.86' 908.86* 908.86'
*RI 1. 304 864.88* 864.88* 864.88'
*RI 1.140 1082.43' 1082.43* 1082.43'
*RI 0.935 900· 816.33* 850'
*RI 0.780 790· 992.24* 992.24'
*RI 0.592 415' 408.13' 408.13'
*RI 0.515 599.85' 599.85* 530'
*RI 0.402 1062.83' 1062.83' 1062.83'
'RI 0.200 413.8' 413.8* 413.8'
'RI 0.122
*****************************************************'"***********

River: RV WA T2
*****************************************************************

Reach River Sta. Left * Channel * Right
*****************************************************************
'RI 1. 920 820* 815.99' 815.99*
'RI 1. 765 700· 730.73' 730.73*
'RI 1.627 845.13* 845.13' 845.13*
'RI 1. 467 1136.05* 1136.05* 1136. OS'
'RI 1.251 883.72* 883.72* 883.72'
'RI 1. 084 842.98' 842.98* 842.98'
'RI 0.924 567.38* 567.38* 567.38'
'RI 0.817 288.51* 288.51* 288.51'
'RI 0.762 249.21* 249.21* 249.21'
'RI 0.715 384.78* 384.78* 384.78'
*RI 0.642 504.17' 504.17' 504.17*
*RI 0.547 387.86' 387.86' 387.86'
*RI 0.473 567.88' 567.88' 567.88*
'RI 0.366 539.32' 539.32* 539.32*
*RI 0.264 235.83' 235.83' 235.83*
*RI 0.219 389.84* 389.84' 389.84*
*RI 0.145 424. 74* 424.74' 424.74*
*RI 0.065
***.*************************************************************

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS
River: RV WA

Reach River Sta. ... Contr. ... Expan. •*RI 9.834 .1' .3*
*RI 9.648 .1' .3'
'RI 9.518 .1' .3'
'RI 9.372 .1' .3'
'RI 9.197 .1' .3'
'RI 9.065 .1' .3'
'RI 8.893 .1' .3'
'RI 8.807 .1' .3'
'RI 8.613 .1' .3*
'RI 8.415 .1' .3'
'RI 8.262 .1' .3'
'RI 8.060 .1' .3*
*RI 7.925 .1' .3*
*RI 7.828 .1' .3'
*RI 7.636 .1' .3*
'RI 7.554 .1' .3'
'RI 7.414 .1' .3'
'RI 7.390 .1' .3'
'RI 7.292 .1' .3'
'RI 7.184 .1' .3'
'R2 7.052 .1' .3'
'R2 7.051 .1' .3'
'R3 7.050 .1' .3'
'R3 7.049 .1' .3'

River: RV WA Tl

Reach River Sta. ... Contr. ... Expan.
************************************************** •• ** ..
'RI 3.405 .1' . 3'
'RI 3.329 .1' .3'
'RI 3.143 .1' .3*
'RI 3.000 .1' .3'
'RI 2.881 .1' .3'
'RI 2.760 .1' .3'
'RI 2.541 .1' .3*
*RI 2.344 .1' .3*
*RI 2.133 .1' .3*
'RI 1. 994 .1' .3*
'RI 1. 867 .1' .3*
*RI 1. 638 .1' .3'
'RI 1. 476 .1' . 3*
'RI 1. 304 .1' .3'
'RI 1.140 .1' .3'
'RI 0.935 .1' .3'
'RI 0.780 .1' .3'
'RI 0.592 .1' .3*
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-R1 0.515 .1- .3-
-R1 0.402 .1- .3-
-R1 0.200 .1- .3-
-R1 0.122 .1* .3-
*************'*********"'******"'************************ ..
River: RV WA T2

Reach River Sta. .. Contr. .. Expan.

-R1
-R1
-R1
-R1
-R1
-R1
-R1
-R1
-R1
-R1
-R1
-R1
-R1
-R1
-R1
-R1
-R1
-R1

1. 920
1. 765
1.627
1. 467
1. 251
1. 084
0.924
0.817
0.762
0.715
0.642
0.547
0.473
0.366
0.264
0.219
0.145
0.065

.1*

.1

.1

.1

.1

.1

.1-

.1*

.1

.1

.1

.1*

.1*

.1*

.l

.1

.1

.1-

.3

.3

.3

.3

.3

.3

.3

.3

.3

.3

.3

.3

.3

.3

.3

.3

.3

.3-

ERRORS WARNINGS AND NOTES
Errors Warnings and Notes for Plan : RV Wash 7

River: RV W7 Reach: Rl RS: 8.325 Profile: lOO-YR FP
Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth

for the water surface and continued on with the calculations.
Warning:The energy 10s5 was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated

water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The
program defaulted to critical depth.

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was
used.

River: RV W7 Reach: R1 RS: 8.252 Profile: 100-YR FP
Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth

for the water surface and continued on with the calculations.
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated

water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The
program defaulted to critical depth.

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was
used.

River: RV W7 Reach: R1 RS: 8.162 Profile: 100-YR FP
Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth

for the water surface and continued on with the calculations.
Warning: Divided flow computed for this cross-section.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated

water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The
program defaulted to critical depth.

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was
used.

River: RV W7 Reach: R1 RS: 8.087 Profile: 10Q-YR FP
Warning:Divided flow computed for this cross-section.
Warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for additional cross sections.
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
River: RV W7 Reach: Rl RS: 8.037 Profile: 100-YR FP

Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth
for the water surface and continued on with the calculations.

Warning:Divided flow computed for this cross-section.
Warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for additional cross sections.
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated

water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The
program defaulted to critical depth.

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was
used.

River: RV W7 Reach: R1 RS: 7.974 Profile: 100-YR FP
Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth

for the water surface and continued on with the calculations.
Warning:Divided flow computed for this cross-section.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated

water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The
program defaulted to critical depth.

Note: Manning's n values were composited to a single value in the main channel.
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was
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•

•
The critical depth with the lowest, valid, water surface was

The critical depth with the lowest, valid, water surface was

The critical depth with the lowest, valid, water surface was

Profile: lOO-YR FP
this cross-section.

Profile: lOO-YR FP
this cross-section.

Profile: lOO-YR FP
this cross-section.

RS: 7.273
computed for

RS: 7.271
computed for

RS: 7.269
computed for

Note:

Note:

Note:

Note:
Note:

Note:
Note:

used.
River: RV W7 Reach: Rl RS: 7.910 Profile: 100-YR FP

Warning:Divided flow computed for this cross-section.
Warning:The energy loss was greater than 1.0 ft {0.3 m}. between the current and previous cross section. This may indicate

the need for additional cross sections.
River: RV W7 Reach: Rl RS: 7.825 Profile: lOO-YR FP

Warning:Divided flow computed for this cross-section.
Warning:The energy loss was greater than 1.0 it (O.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
Multiple critical depths were found at this location.
used.

River: RV W7 Reach: Rl RS: 7.730 Profile: lOO-YR FP
Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth

for the water surface and continued on with the calculations.
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated

water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The
program defaulted to critical depth.
Multiple critical depths were found at this location.
used.

River: RV W7 Reach: R1 RS: 7.620 Profile: 100-YR FP
Warning:The conveyance ratio {up.s.t.ream conveyance divided by downstream conveyance} is less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
Multiple critical depths were found at this location.
used.

River: RV W7 Reach: R1 RS: 7.554 Profile: 100-YR FP
Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth

for the water surface and continued on with the calculations.
Warning:Divided flow computed for this cross-section.
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
Warning: During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated

water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The
program defaulted to critical depth.

River: RV W7 Reach: Rl RS: 7.413 Profile: lDD-YR FP
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
Manning's n values were composited to a single value in the main channel.
Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was
used.

River: RV W7 Reach: Rl RS: 7.318 Profile: lOO-YR FP
Warning:Divided flow computed for this cross-section.
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
Manning's n values were composited to a single value in the main channel.
Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was
used.

River: RV W7 Reach: R1
Warning:Divided flow

River: RV W7 Reach: Rl
Warning: Divided flow

River: RV W7 Reach: Rl
Warning: Oivided flow

•
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E.3.5 HEC-RAS Output

RV Wash A Tank Spillway



HEC-RAS PIal HEC-RAS Plan: Wash A Spill River:RV WA TS Reach: Rl Profile: 100-YR FP

River
s~;'~'e

Froude •
IRiver Reach Sta •Profile Q Total Min Ch El W.S. E1ev Crit W.S. IE.G. Elev VelChnl Flow Area Top Width ChI

..... (cfs) (ft) (ft) (ft) (ft) (ft/ft) (ftls) (sq ft) (ft)

RVWA TS Rl 1.378 100-YR FP 760.00 2608.55 2610.82 2610.82 2611. 40 0.019028 6.14 127.88 130.18 0.97

RVWA TS R1 1.266 100-YR FP 760.00 2592.97 2596.34 2596.26 2597.03 0.016343 6.95 125.38 91.29 0.82
RV WA TS R1 1.058 100-YR FP 760.00 2569.82 2573.08 2573.08 2574.01 0.027898 7.73 98.28 53.02 1. 00
RV WA TS R1 0.858 100-YR FP 760.00 2542.39 2546.06 2546.06 2547.03 0.021802 7.92 95.96 49.37 1. 00
RV WATS R1 0.663 100-YRFP 760.00 2518.63 2521.10 2520.65 2521. 45 0.011582 4.78 159.11 96.23 0.65
RV WA TS R1 0.481 100-YR.FP 760.00 2502.45 2504.69 2504.59 2505.22 0.027004 5.86 129.79 99.68 0.90
RV WA TS R1 0.355 100-YR FP 760.00 2489.81 2492.18 2491. 99 2492.66 0.013950 5.70 147.23 118.82 0.76
RV WA TS R1 0.266 100-YR FP 760.00 2481.57 2483.52 2483.07 2484.06 0.024914 6.92 149.75 174.00 0.98
RVWA TS R1 0.098 100-YR FP 760.00 2464.14 2467.30 2467.30 2468.03 0.013548 6.95 119.81 658.52 0.90
RV WA TS R1 0.017 100-YR FP 760.00 2455.30 2457.42 2457.42 2458.03 0.020061 6.25 121. 64 102.25 1. 01
RV WA TS R1 ··0.015 100-YRFP 760.00 2455.00 2456.92 2456.92 2457.56 0.022983 6.39 118.89 95.69 1. 01
RV WA TS R1 0.013 100-YRFP 760.00 2454.70 2456.51 2456.51 2457.16 0.023928 6.48 117.27 90.89 1. 01
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HEC-RAS Version 3.1.3 May 2005
u.s. Army Corp of Engineers

Hydrologic Engineering Center
609 Second Street
Davis, California •X X XXXXXX
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X X
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X X
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XXXXXX
X X
X X
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XXXX

X
X

XXXX
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X

XXXXX

PROJECT DATA
Project Title: RV Wash A Tank Spillway
Project File RV Wash A Tank Spillway.prj
Run Date and Time: 11/1/2007 10:07:46 AM

Project in English units

Project Description:
Rio Verde ADMP, Project FCDMC 2001C056, RV Wash A Tank Spillway. Phase 3 RAS
model started in May 2005, preliminary model completed in June 2005.

RAS
model is prepared by Dibble Engineering. Field reconnaissance per report dated
April 18, 2005.

This wash models the condition in which Black Hills Tank (a
stock tank) remains in place, and the existing spillway diverts flow to RV Wash
A Tank Spillway. RV Wash A in RV Wash A.prj models the condition in which Black
Hills Tank is removed, allowing all flow to continue without diversion. A
Hydraulic connection is not modeled between RV Wash A and RV Wash A Tank
Spillway. See the report for more information.

For the study washes, the
starting water surface elevation is taken from normal depth for three cross
sections repeated at ten-foot intervals. The slope-area method is the same as
the normal depth method.

RV Wash A Tank Spillway Floodplain
Delineation
From the confluence with RV Wash A in RV Wash A.prj (River Mile
0.000, approximately 1,800 feet north and 3,800 feet west of the intersection
of l44th Street and Rio Verde Drive) to a point approximately 380 feet upstream
of the Black Hills Tank dam (River Mile 1.463), a distance of 1.463 river
miles.

Topographic mapping is supplied by the Flood Control District of
Maricopa County.

The Cross-section data were generated by INROADS, based on
the DTM data. The mapped hydraulic base line represents the 10,000-station
point of the HEC-RAS model.

Discharge data is from the Rio Verde ADMP HEC-1
model. The original models are from the Flood Control District of Maricopa
County, prepared for the Rio Verde South Floodplain Delineation, the Rio Verde
South Extension Floodplain Delineation, the Rio Verde North Floodplain
Delineation, and the Rio Verde North Extension Floodplain Delineation. The
HEC-1 models were modified for the Rio Verde ADMP. The final HEC-1 files were
reviewed in February 2004 and FCDMC approved the hydrology model.

Hydrologic
concentration points are noted in cross-section descriptions using the
corresponding HEC-1 10's. The flow rates have been rounded to the nearest 10
cubic feet per second (cfs). Flow rates obtained from HEC-l are applied at the
downstream end of the relevant sub-basin and stepped upstream at cross-sections
to meet the HEC-l flow from the upstream sub-basin.

River Mile (RM)
stationing is based upon the estimated tie in point with downstream receiving
waters or the start of two-dimensional flow models. This point represents RM
0.000. The assumed starting WS Elevation is based upon normal depth in the
study wash.

Horizontal and Vertical Coordinate Basis for this project is as
follows:

Horizontal--Arizona State Plane, Central Region, NAD
1983

Vertica1--NAVD 1988

RAS model river naming corresponds to project
river naming as follows:

RV WA TS - RV Wash A Tank Spillway

********************************************************************************

PLAN DATA

Plan Title: RV Wash A Tank Spillway
Plan File : j: \2006\10-0606.1 \Design Notebook\Drainage Design \HEC-RAS\RV_Wash_ A_Tank_Spillway .p01

•

•
Dibble Engineering
November, 2006

2 Rio Verde Area Drainage Master Plan
HEC-RAS Output - RV Wash A Tank Spillway



Geometry Title: RV Wash A Tank Spillway
Geometry File j: \2006\10-0606.1 \Design Notebook\Drainage Design\HEC-RAS\RV_Wash_A_Tank_Spillway.g01

Flow Title
Flow File

RV Wash A Tank Spillway
j: \2006\10-0606.1 \Design Notebook\Drainage Design\HEC-RAS\RV_Wash_A_Tank_Spillway. f01

Plan Summary Information:
Number of: Cross Sections

Culverts
Bridges

12
o
o

Multiple Openings
Inline Structures
Lateral Structures ...

Computational Information
Water surface calculation tolerance
Critical depth calculation tolerance ~

Maximum number of iterations
Maximum difference tolerance
Flow tolerance factor

0.01
0.01
20
0.3
0.001

Computation Options
Critical depth computed only where necessary
Conveyance Calculation Method: At breaks in n values only
Friction Slope Method: Average Conveyance
Computational Flow Regime: Subcritical Flow

Encroachment Data
Equal Conveyance True
Left Offset
Right Offset

River
RS
0.355
0.266
0.098
0.017
0.015
0.013

RV WA TS
Profile
PF 2
PF 2
PF 2
PF 2
PF 2
PF 2

Reach = Rl
Method Valuel Value2

110000.54 10071. 8
1 9978.4110024.58
1 9971.7210029.01
1 9963.5210065.76
1 9959.61 10055.3
1 9956.91 10047.8

FLOW DATA

Flow Title: RV Wash A Tank Spillway
Flow File j: \2006\10-0606.1 \Design Notebook\Drainage Design\HEC-RAS\RV_Wash_A_Tank_Spillway. fa 1

Flow Data (cfs)

* River
* RV WA TS

Reach
R1

RS
1.378

100-YR FP *
760 •

Boundary Conditions

• River Reach Profile Upstream Downstream
••••••••••••••••••••••••• ************.***************************************.*****.********************

* RV WA TS

GEOMETRY DATA

R1 100-YR FP Normal S "" 0.0292 *

Geometry Title: RV Wash A Tank Spillway
Geometry File j: \2006\10-0606.1 \Design Notebook\Drainage Design\HEC-RAS\RV_Wash_A_Tank_Spillway.g01

CROSS SECTION

RIVER: RV WA TS
REACH: R1 RS: 1.378

INPUT
Description: Q~760 cfs (RS2B6, 24
Station Elevation Data num=

Sta Elev Sta Elev

hr, NS 24£ HEC-1 Model)
56 -

Sta Elev Sta Elev Sta Elev

9714.34 2615.41 9728.74 2615.29 9734.98 2615.3 9738.33 2615.29 9753.86 2615.15
9758.59 2615.15 9761. 05 2615.14 9761.1 2615.14 9764.36 2615.05 9766.01 2614.99
9780.98 2614.66 9793.31 2614.25 9797.4 2614.23 9820.74 2613.73 9826.65 2613.57
9837.52 2613.22 9854.84 2613.02 9863.33 2612.8 9885.1 2612.47 9904.91 2611. 84
9933.12 2610.94 9949.46 2610.71 9964.64 2610.49 9970.65 2610.36 9976.26 2610.18
9978.13 2610.2 9987.7 2609.94 10000 2609.4710000.02 2609.4710001.16 2609.43

10025.25 2608.5510043.062609.43110049.52 2609.7510054.74 2610.0410057.07 2610.2
10059.9 2610.3510060.732610.4110062.65 2610.5510080.78 2611.0910084.31 2611.38

10090.41 2611.6810096.12 2612.1210121.75 2614.9410122.78 2615.0110123.84 2615.09
10124.29 2615.13 10126.52615.4310135.77 2616.4910154.15 2618.8910159.24 2619.7
10161.02 2620.0710180.272622.33 10183.2 2622.6310189.26 2623.4610197.462624.33
10204.49 2625.08

Manning's n Values
Sta n Val

num=
Sta n Val

3
Sta n Val

9714.34 .0510001.16 .0410043.06 .05

Bank Sta: Left Right
9964.6410062.65

CROSS SECTION

Dibble Engineering
November, 2006

Lengths: Left Channel Right
592.07 592.07 592.07

Coeff Contr.
.1

3

Expan.
.3

Rio Verde Area Drainage Master Plan
HEC-RAS Output - RV Wash A Tank Spillway



INPUT
Description:
Station Elevation Data num=

Sta Elev Sta Elev

RIVER: RV WI'. TS
REACH: R1 RS: 1.266

26
Sta E1ev Sta E1ev Sta E1ev •*",***********************************"'************11*** ***.*.*******_************

9921. 78 2598.55 9948.69 2596.86 9973.63 2595.24 9986.352594. 016 9987.86 2593.87
9993.682593.308 9997.18 2592.97 10000 2593.3110004.38 2593.8210005.56 2593.94

10006.352594.01710018.94 2595.2410046.45 2596.2810047 .46 2596.32 10050.2 2596.42
10051.352596.4610059.792596.7710061.93 2596.8310077.03 2597.2610101.25 2597.93
10112.12 2598.7310131. 75 2600.1710159.97 2602.1910167.47 2602.6810198.76 2605.11
10206.88 2606.03

Manning's n Values
Sta n Val

num=
Sta n Val

3
Sta n Val

******** ** *** '" '" ***** .... '* '" ** ** ** '* '" '" '*,. '" '* '* '* **** '* ****
9921.78 .05 9993.68 .04 10000 .05

Bank Sta: Left Right
9973.6310018.94

CROSS SECT ION

RIVER: RV WI'. TS
REACH: R1

Lengths: Left Channel Right
1096.34 1096.34 1096.34

RS: 1.058

Caeff Contr.
.1

Expan.
.3

INPUT
Description:
Station Elevation Data num=

Sta Elev Sta Elev
24
Sta Elev Sta Elev Sta Elev

•• *"'''''''.**-*-_ ••• '''* •••••• _-_._-_._-_ ••••• ---*_.. ''' ... _'''.**************************

9875.84 2576.68 9898.082577.13 9915.412576.29 9939.96 2575.17 9942.4 2574.9
9944.46 2574.72 9969.19 2572 .21 9984.52570.779 9984.7 2570.76 9984.752570.755
9985.77 2570.66 9991.21 2570.08 9995.82 2569.85 9996.48 2569.82 9998.47 2569.84

10000 2569.9510001.84 2570.08 10004.52570.68 10004.72570.72510004.752570.736
10009.64 2571.8410020.36 2575.1710040.11 2577.7710057.09 2579.95

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

************************************************

9875.84 .05 9991. 21 .0410001.84 .05

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9939.9610020.36 1059.06 1059.06 1059.06 .1 .3

CROSS SECTION •RIVER: RV WI'. TS
REACH: R1 RS: 0.858

INPUT
Description:
Station Elevation Data num""' 33

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
********************************************************************************

9939.19 2554.11 9951.97 2551.69 9959.6 2550.02 9973.93 2546.13 9979.27 2544.93
9989.12543.76 9989.22543.7489995.912542.959999.982542.43 100002542.43

10000.34 2542.3910001.69 2542.5510004.192542.957 10009.12543.755 10009.22543.771
10016.332544.9310045.452549.4310049.47 2549.8610052.01 2550.0210055.42 2550.14
10057.45 2550.310089.592552.8810091.19 2553.0210093.84 2553.3210096.18 2553.84
10103.72 2555.2510116.18 2557.0610127.64 2558.6210139.18 2560.0410149.19 2561.02
10185.992565.1210199.17 2565.7710202.08 2565.92

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

************************************************

9939.19 .05 9995.91 .0410004.19 .05

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9959.610052.01 1028.96 1028.96 1028.96 .1 .3

CROSS SECTION

RIVER: RV WI'. TS
REACH: R1 RS: 0.663

INPUT
Description:
Station Elevation Data num:::a 35

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
********************************************************************************

9916.932527.11 9920.71 2527.22 9925.152526.84 9950.892525.06 9964.63 2523.21
9986.62 2519.93 9992.43 2519.46 9996.72518.935 9996.82518.923 9996.92518.911

99972518.899 9997.52518.838 9998.032518.773 9999.2 2518.63 10000 2518.64
10007.03 2518.77 10016.72518.925 10016.82518.927 10016.92518.929 100172518.931

10017.52518.93910022.49 2519.0210027.07 2519.0810039.66 2519.35 10044 2519.44
10048.85 2519.5210060.66 2519.7510068.76 2519.9310074.13 2520.9110093.88 2525.17
10108.232527.0110132.14 2530.110139.522531.3710153.17 2533.7610187.862539.84

Manning's n Values
Sta n Val

num=
Sta n Val

3
Sta n Val •************************************************

9916.93 .05 9996.7 .0410007.03 .05

Dibble Engineering
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Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9950.8910093.88 958.8 958.8 958.8 .1 .3

CROSS SECTION

RIVER: RV WA TS
REACH: R1 RS: 0.481

INPUT
Description:
Station Elevation Data num= 48

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
********************************************************************************

9807.68 2513.7 9821.47
9869.05 2507.64 9869.88
9904.41 2505.1 9906.9
9918.12 2504.28 9925.67
9982.01 2502.78 9996.23

10000 2502.5210000.01
10002.012502.958 10002.2
10041.29 2510.8210051.28
10072.54 2515.1310086.03
10091.26 2517.6610092.88

2511.98 9839.1 2509.89 9851.04 2509.07 9856.27 2508.83
2507.58 9874.84 2507.07 9877.492506.87 9901.752505.28
2504.94 9910.75 2504.7 9911.262504.67 9915.192504.46
2503.93 9980.952502.802 9981. 22502.797 9981. 52502.791
2502.49 9999.01 2502.45 9999.362502.45 9999.692502.45
2502.5210000.952502.726 10001. 22502.781 10001. 52502.846

250310012.752505.1110027.492508.3910034.652509.89
2512.1310052.71 2512.2610059.51 2513 .2910061. 43 2513.58
2516.9510087.422517.1310089.692517.3910090.282517.43

2517.910096.01 2518.32

Manning's n Values
Sta n Val

num=
Sta n Val

3
Sta n Val

9807.68 .05 9996.23 .0410000.01 .05

Bank Sta: Left Right
9901.7510012.75

Lengths: Left Channel Right
664.25 664.25 664.25

Coeff Contr.
.1

Expan.
.3

CROSS SECTION

RIVER: RV WA TS
REACH: R1 RS: 0.355

INPUT
Description: This cross section is identical to RM 7.925 on RV Wash A in

RV Wash A.prj. The wider of the two resulting floodplains is shown
on-the work maps.

Station Elevation Data num= 188
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

********************************************************************************
9834.97 2498.38 9837.25 2498.4 9842.97 2498.35 9844.77 2498.35 9847.14 2498.33
9857.51 2497.87 9861.44 2497.84 9866.59 2497.76 9868.48 2497.72 9874.78 2497.62
9875.55 2497.61 9877.88 2497.57 9878.2 2497.57 9880.26 2497.56 9881.51 2497.48
9884.73 2497.29 9884.79 2497.29 9887.47 2497.13 9894.55 2496.58 9899.23 2496.26
9903.37 2495.98 9907.18 2495.72 9910.61 2495.5 9924.89 2494.82 9941. 93 2493.67
9943.03 2493.72 9946.2 2493.85 9947.8 2493.91 9949.97 2493.87 9954.43 2493.77
9969.99 2492.78 9970.32 2492.79 9971.28 2492.65 9972.28 2492.48 9974.32 2492.55
9977.13 2492.64 9977.38 2492.61 9978.79 2492.42 9980.37 2492.51 9980.66 2492.47
9981.93 2492.42 9985.44 2492.27 9986.23 2492.26 9990.19 2492.09 9990.68 2492.08
9990.81 2492.08 9995.29 2491.87 9995.33 2491.87 9995.54 2491.86 9997.36 2491. 54
9997.96 2491.47 9999.97 2491.23 10000 2491.2310000.54 2491.1610002.97 2490.89

10004.77 2490.6710004.82 2490.6610008.532490.15810010.29 2489.9210010.73 2489.86
10011.04 2489.8110017.01 2489.9210018.36 2489.9510019.56 2489.9710024.96 2490.06
10025.662490.07510026.32 2490.0910028.34 2490.15 10028.9 2490.1610033.37 2490.24
10033.732490.24510034.84 2490.2610037.532490.32 10044.6 2490.4510051.55 2490.59
10053.31 2490.6210059.04 2490.7410059.652490.7610060.05 2490.77 10071.8 2491.17
10130.94 2492.8710140.94 2493.0510141.91 2493.0610141.98 2493.0610143.71 2493.06
10144.71 2493.0610145.49 2493.08 10147.22493.1510148.82 2493.2110149.63 2493.24
10158.18 2493.1110159.13 2493.1510160.95 2493.2410161.41 2493.2610215.59 2492.2
10223.09 2492.1210234.14 2490.7110236.48 2490.410243.04 2491.21 10245.8 2491. 54
10249.252491.9810253.71 2492.0210257.41 2491.9910261.67 249210267.89 2491. 9
10269.92492.0410270.75 2492.110274.39 2492.3510277.96 2492.6 10282.2 2492.92

10285.95 2493.1810289.97 2493.4910293.71 2493.7810293.86 2493.79 10294.2 2493.82
10307.94 249410312.06 2494.0710322.11 2494.2110330.78 2494.3810336.06 2494.46
10349.27 2494.7310349.44 2494.7410349.63 2494.7410350.47 2494. 7710369.63 2494.57
10376.42 2494.47 10376.5 2494.4710391.28 2494.26 10405.1 2494.0510428.74 2493.73

10431.4 2493.7110441.66 2493.5610448.19 2493.5510453.82 2493.5410457.95 2493.54
10461.9 2493.5810498.27 2494.1 10555.8 2494.4910562.02 2494.4910589.83 2494.44
10591.5 2494.4510593.75 2494.4710596.35 2494.4910599.33 2494.4710602.87 2494.44

10607.17 2494.3910612.48 2494.3210619.27 2494.210628.32 2494.0510640.99 2493.83
10653.58 2493.6910653.65 2493.6810662.22 2493.7410667.46 2493.7810668.62 2493.79
10671.04 2493.81 10671. 6 2493.84 10673.9 2493.9510679.41 2494.2310689.34 2493.61
10692.78 2493.42 10705.1 2493.4910710.03 2493.510714.34 2493.6110720.56 2493.77
10724.34 2493.7310731.41 2493.65 10736.5 2493.6110768.81 2493.8410770.48 2493.74
10794.44 2493.2810802.21 2493.210818.42 2493.0610824.28 2493.0710825.38 2493.06
10825.67 2493.0610826.85 2493.0610827.862493.0510837.64 2492.8210871.23 2494.46
10875.07 2494.710878.53 2494.94 10883.7 2495.4110904.81 2497.8810923.21 2500.02
10925.71 2499.7310938.61 2499.59 10940.32499.93

Manning's n Values
Sta n Val

num=
Sta n Val

3
Sta n Val

9834.97 .0510008.53 .04 10028.9 .05

Expan.
.3

Coeff Contr.
.1

Lengths: Left Channel Right
469.85 469.85 469.85

Elevation= 2493.26

Bank Sta: Left Right
10000.54 10071. 8

Right Levee Station=10161. 41

CROSS SECTION

RIVER: RV WA TS
REACH: R1 RS: 0.266

Dibble Engineering
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............. "' ••••••••••• ****.*** ********* •• ***.'*************************

is identical to RM 7.828 on RV Wash A in
wider of the two resulting floodplains is shown

INPUT
Description: This cross section

RV Wash A. prj. The
on-the ;ork maps.

Station Elevation Data nurn=
Sta Elev Sta Elev

204
Sta Elev sta Elev Sta Elev •9874.15 2494.15 9879.24 2493.79 9884.55 2493.41 9886.1 2493.3 9886.49 2493.27

9888.01 2493.12 9888.35 2493.05 9890.7 2492.69 9895.6 2492.01 9904.81 2491.33
9914.1 2490.94 9919.08 2490.77 9919.89 2490.74 9923.79 2490.56 9924.47 2490.55

9935.48 2490.42 9947.06 2488.62 9952.72 2487.75 9955.76 2487.28 9957.17 2487.06
9957.68 2486.97 9959.06 2486.74 9971. 57 2484.4 9971.91 2484.33 9974.09 2483.85
9978.41 2482.9 9981. 862482 .143 9984.06 2481. 66 9991.13 2481. 62 10000 2481.61

10000.04 2481.6110000.71 2481.6110005.26 2481.5710005.45 2481.610006.31 2481.66
10017.57 2482.4410024.58 2482.910052.98 2482.8810078.93 2483.02 10084.2 2483.04
10089.88 2483.0810096.86 2481.8810099.56 2481.4110100.37 2481.5310102.29 2481.79
10107.01 2482.4410112.46 2483.110112.52 2483.1110112.92 2483.1110113.18 2483.1
10113.44 2483.0710115.27 2483.08 10120.2 2483.0410122.47 2483.0210225.68 2484.91
10232.35 2485.1510233.14 2485.1810236.32 2485.310247.17 2486.06 10250.8 2486.28
10259.91 2486.910268.92 2487.4310273.19 2487.710291.85 2488.7810295.63 2489.01
10302.63 2489.41 10303.1 2489.4410305.21 2489.3210339.33 2487.3710361.63 2486.15
10364.89 2486.0210364.94 2486.0110374.62 2485.5510380.62 2485.2510382.85 2485.25

10392.4 2485.2310392.58 2485.2310399.33 2485.17 10414.6 2485.0310460.34 2484.79
10464.23 2484.6610465.71 2484.61 10468.7 2484.37 10474.4 2483.9 10478.7 2483.55
10480.97 2483.3610494.01 2484.3310498.38 2484.6210506.51 2484.4410514.47 2484.27
10519.13 2484.17 10522.2 2484.110524.38 2484.0610525.57 2484.03 10526 2484.02
10541.52 2483.8810543.06 2483.8610543.33 2483.8710545.97 2483.9310556.03 2484.17
10563.73 2484.3410567.59 2484.510568.51 2484.5410575.64 2483.8210582.98 2482.75
10583.37 2482.7810584.59 2482.8910592.51 2483.6210595.86 2484.0510598.29 2484.12
10600.48 2484.1410616.38 2484.4410620.68 2484.210625.35 2484.2310632.82 2484.45
10632.83 2484.510634.91 2484.3410647.45 2483.3810655.06 2483.8810662.18 2484.34
10663.57 2484.4310666.37 2484.5110666.88 2484.5110671.32 2484.6110672.55 2484.6
10720.97 2484.2710724.49 2484.2410724.83 2484.2410726.31 2484.2410728.18 2484.23
10734. 02 2484.2110736.06 2484.210738.16 2484.2110740.33 2484.2210771. 98 2484.32
10777.38 2484.3410777.88 2484.3310780.93 2484.3110784.05 2484.2910787.27 2484.27
10790.58 2484.2410790.85 2484.2510795.84 2484.37 10799.3 2484.3510800.85 2484.33
10804.38 2484.310805.19 2484.310806.66 2484.2810809.46 2484.2610810.87 2484.24
10818.45 2483.7810821.56 2483.7610824.78 2483.7410828.12 2483.7210836.69 2483.57
10839.44 2483.4410840.73 2483.4310844.39 2483.21 10844.5 2483.2110844.57 2483.21
10844.67 2483.210845.54 2483.1710850.67 2483.0710859.91 2482.8810861.24 2483
10881.75 2485.0910882.63 2485.1410883.71 2485.2910887.38 2485.5110888.52 2485.65
10892.61 2485.8810893.39 2485.9710897.82 2486.2110898.31 2486.2610903.03 2486.49
10903.26 2486.5210908.23 2486.7510919.22 2487.0110921.31 2487.1410923.35 2487.29
10924.24 2487.3910928.51 2487.7210935.17 2489.0510936.25 2489.1 10937.7 2489.16
10940.88 2489.3210943.14 2489.4210945.52 2489.5410948.58 2489.6610950.18 2489.74

10953.5 2489.87 10954 2489.8910954.84 2489.9310959.43 2490.1110959.49 2490.12
10959.88 2490.1310964.43 2490.6310964.58 2490.64 10969.4 2491.1710969.55 2491.18
10969.73 2491.1910974.37 2491.6810974.86 2491.6910979.05 2492.12

Manning's n Values nurn= 5
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val

*************"'***************************************************'*************** •9874.15 .05 9984.06 .0410006.31 .0510634.91 .0410662.18 .05

Expan.
.3

Coeff Contr.
.1

Lengths: Left Channel Right
891.41 891.41 891.41

Elevation= 2489.41

Bank Sta: Left Right
9978.4110024.58

Right Levee Station=!0302. 63

CROSS SECT ION

RIVER: RV WA TS
REACH: R1 RS: 0.098

is identical to RM 7.636 on RV Wash A in
wider of the two resulting floodplains is shown

INPUT
Description: This crOSS section

RV Wash A.prj. The
on-the ;ork maps.

Station Elevation Data num=
Sta Elev Sta Elev

166
Sta Elev Sta Elev Sta Elev

********************************************************************************
9703.792474.17 9707.262473.959709.75
9753.64 2469.03 9761.47 2468.17 9767.06
9776.81 2466.85 9795.37 2465.32 9799.36
9806.66 2464.33 9808.32 2464.24 9810.5
9819.832464.29 9823.062464.75 9826.04
9833.65 2465.9 9836.07 2465.95 9837.67
9847.952465.87 9850.082465.86 9902.71
9938.84 2467.15 9942.75 2467.1 9948.63
9978.962465.799 9980.7 2465.59 9990.97

10000 2464.5610000.28 2464.5710004.34
10022.24 2466.4910022.932466.66610023.26
10023.762466.7710024.17 2466.8 10027.4
10091.43 2465.8410095.91 2465.7910097.37
10103.36 2465.5610103.48 2465.56 10105
10119.132465.3610120.222465.4110122.41
10136.07 2464.3210141.51 2464.9510147.54
10194.65 2465.2610200.94 2465.2410204.36
10209.11 2465.2110209.99 2465.21 10210.7
10212.19 2465.2110212.56 2465.21 10216.4
10302.61 2465.38 10303.6 2465.3510304.49
10323.93 2465.2410325.19 2465.2110326.73
10331.392465.2110333.732465.25 10335
10358.282465.1310377.352465.0410377.38
10388.04 2463.510388.272463.4610388.52
10397.59 2464.510405.34 2464.62 10418.9
10426.53 2463.53 10430 2462.9110435.46
10448.032464.3210448.252464.3210462.11
10470.012465.5410471.212465.5710477.41
10486.492464.659 10490.7 2465.1910497.49

2473.79 9710.82473.71 9711.462473.62
2467.64 9767.252467.62 9771.81 2467.25
2464.98 9801.34 2464.83 9801.38 2464.82

2464.1 9815.19 2463.79 9816.9 2463.65
2465.28 9827.72 2465.48 9830.892465.84
2465.94 9841.41 2465.91 9844.82 2465.89
2467.42 9914.62 2467.58 9938.052467.17
2467.01 9958.352466.87 9971.72 2466.67
2464.23 9991.38 2464.18 9991.66 2464.14
2464.7810007.782465.10910015.012465.799
2466.7510023.392466.7510023.61 2466.75

246710029.01 2467.110029.89 2467.11
2465.7810099.13 2465.7110101.57 2465.63
2465.5510105.472465.5510118.49 2465.33

2465.510126.43 2465.6810130.32 2465.13
2465.510178.87 2465.3110179.27 2465.31

2465.22 10206.5 2465.2210207.99 2465.21
2465.2110211.28 2465.2110211.77 2465.21
2465.2110278.28 2465.46 10301.5 2465.41
2465.3310316.13 2465.2810323.66 2465.25
2465.18 10327.9 2465.1510328.72 2465.16
2465.2410340.04 2465.2210347.23 2465.18
2465.04 10377.4 2465.0310383.03 2464.17
2463.4310389.88 2463.2510395.04 2464.09
2464.8710419.85 2464.710420.24 2464.63
2463.46 10445.3 2464.4310445.67 2464.42
2465.1910465.63 2465.3710469.42 2465.51
2464.7510481.95 2464.15 10486.1 2464.61
2465.2210505.73 2465.2510506.29 2465.25

•
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10511.28
10583.09
10625.21
10630.58
10647.76

2465.3110515.28
2466.9610598.94
2469.310625.52

2469.6710631.44
2471.14

2465.3610515.59
2467.910602.31

2469.3210626.53
2469.7610631.58

2465.3610553.81
2468.110608.53

2469.3710627.04
2469.7710633.85

2465.4110556.99
2468.46 10622.8
2469.3910630.12
2469.9610647.69

2465.43
2469.18
2469.62
2471.15

Manning's n Values
Sta n Val

nurn=
Sta n Val

5
Sta n Val Sta n Val Sta n Val

9703.79 .05 9978.96 .0410015.01 .0510477.41 .0410486.49 .05

E1evation= 2467.58

Bank Sta: Left Right
9971.7210029.01

Ineffective Flow num=
Sta L Sta R Elev

10029.9510647.76 2467.46
Left Levee Station=

Lengths: Left Channel Right
422.92 422.92 422.92

1
Permanent

F
9914.63

Caeff Contr.
.1

Expan.
.3

CROSS SECTION

RIVER: RV WA TS
REACH: R1 RS: 0.017

is identical to RM 7.554 on RV Wash A in
wider of the two resulting floodplains is shown

INPUT
Description: This cross section

RV Wash A.prj. The
on-the ;ork maps.

Station Elevation Data num=
Sta Elev Sta Elev

71
Sta Elev Sta Elev Sta E1ev

9863.31 2460.9 9864.56 2460.9 9868.97 2460.92 9873.86 2460.94 9879.34 2460.97
9879.76 2460.96 9885.55 2460.9 9886.02 2460.9 9890.5 2460.8 9890.95 2460.8
9895.32 2460.71 9896.26 2460.69 9900.14 2460.61 9901.57 2460.6 9904.95 2460.53
9906.88 2460.5 9909.75 2460.45 9912.21 2460.42 9912.77 2460.41 9912.91 2460.41
9914.72 2460.31 9917.51 2460.23 9919.41 2460.12 9922.8 2460.04 9924.25 2459.97
9928.11 2459.88 9929.09 2459.83 9933.41 2459.74 9933.92 2459.71 9938.73 2459.63

9938.8 2459.63 9938.9 2459.62 9945.02 2459.13 9945.69 2459.1 9950.9 2458.71
9954.92 2458.4 9958.12 2458.16 9960.71 2457.95 9969.46 2456.3 9971.29 2456.1
9972.39 2455.98 9972.74 2455.95 9973.9 2455.86 9974.86 2455.77 9976.09 2455.73
9978.39 2455.66 9980.5 2455.49 10000 2455.3410002.59 2455.3210007.95 2455.3

10009.39 2455.49 10019.7 2456.8510020.42 2456.9310020.85 2456.89 10022.2 2456.87
10022.85 2456.8810025.832456.8310031.032456.75210043.13 2456.5710044.01 2456.57
10046.27 2456.6410052.662456.75310059.25 2456.8710060.72 2456.9110073.54 2458.21
10129.36 2463.7910129.45 2463.7910130.71 2464.0110132.48 2463.8710135.34 2463.66

10137.4 2463.5

Manning's n Values num= 5
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val

9863.31 .05 9980.5 .0410009.39 .0510031.03 .0410052.66 .05

Bank Sta: Left Right
9960.7110073.54

CROSS SECTION

RIVER: RV WA TS
REACH: R1

Lengths: Left Channel
10 10

RS: 0.015

Right
10

Caeff Contr.
.1

Expan.
.3

INPUT
Description: This cross section is one of two cross sections added to the

downstream end of the model to establish the starting water
surface elevation using the normal depth calculations. This cross
section is not plotted on the work maps, nor is used in plotting
the base flood elevations. Attempts to ~emove the negative
surcharge of the floodway profile were nnsuccessful.

Station Elevation Data num= 60
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

********************************************************************************
9856.33 2460.56 9859.41 2460.56 9861.11 2460.54 9864.24 2460.54 9866.42 2460.52
9869.07 2460.52 9871.72 2460.49 9873.9 2460.49 9876.89 2460.45 9877.02 2460.45
9877.16 2460.45 9878.72 2460.42 9882.34 2460.36 9883.52 2460.33 9887.66 2460.27
9888.33 2460.25 9892.99 2460.18 9893.12 2460.18 9894.38 2460.16 9896.452460.22
9898.79 2460.28 9907.37 2459.87 9913.9 2459.72 9914.23 2459.72 9919.68 2459.53
9925.01 2459.35 9929.98 2459.18 9937.97 2459.07 9941. 73 2458.95 9945.2 2458.77
9947.56 2458.7 9952.63 2458.41 9952.7 2458.4 9952.82 2458.39 9953.132458.34

9954.4 2458.05 9964.79 2455.8 9966.96 2455.24 9981. 9 2455.06 9992.9 2455.02
10000 2455.0110001. 63 245510002.22 2455.0110003.83 245510004.382455.059

10011.09 2455.7810011.43 2455.810019.71 2456.3410022.45 2456.2610025.05 2456.17
10035.58 2455.81 10043.3 2456.0810044.682456.16810054.96 2456.8210054.98 2456.89
10070.57 2458.410086.27 2459.9210122.73 2463.3510125.58 2463.1410130.43 2462.9

Manning's n Values num= 5
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val

********************************************************************************
9856.33 .05 9981. 9 .0410004.38 .0510025.05 .0410044.68 .05

Bank Sta: Left Right
9952.6310070.57

CROSS SECTION

RIVER: RV WA TS
REACH: R1

Lengths: Left Channel
11.74 11.74

RS: 0.013

Right
11. 74

Coeff Contr.
.1

Expan.
.3

INPUT
Description: This cross section is one of two cross sections added to the
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downstream end of the model to establish the starting water
surface elevation using the normal depth calculations. This cross
section is not plotted on the work maps, nor is used in plotting
the base flood elevations.

Station Elevation Data num= 59
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

•••• * •••••••• * * * *. * **** * * ** * * * * * * * * * **.. * * * *. * * * * * * * * •••••• * * * ..... * * * * * * *. * * * * * * ••
9850.17 2460.19 9853.2 2460.16 9853.31 2460.16 9853.33 2460.16 9853.34 2460.16
9858.23 2460.24 9859.33 2460.28 9863.16 2460.36 9865.3 2460.45 9868.08 2460.52
9871.17 2460.66 9872.87 2460.71 9872.94 2460.71 9874.17 2460.74 9875.05 2460.77
9875.73 2460.78 9876.27 2460.8 9876.7 2460.81 9920.18 2458.74 9924.27 2458.65
9924.48 2458.64 9927.9 2458.53 9931.24 2458.41 9934.35 2458.31 9950.85 2458.07
9950.96 2458.08 9951. 36 2458.11 9959.18 2455.85 9960.29 2455.56 9961.75 2455.14
9963.44 2454.73 9964.09 2454. 8 9970.28 2454.78 9972.29 2454.78 9979.78 2454. 82
9984.78 2454.79 9989.11 2454.81 9997.31 2454.73 10000 2454.7110000.54 2454.7

10002.68 2454.8310007.77 2455.1210015.03 2455.3710017.47 2455.4710019.68 2455.57
10023.15 2455.410027.32 2455.2110032.942455.566 10044.7 2456.3110050.21 2456.66
10050.27 2456.6710065.74 2458.1110097.42 2461.0610103.11 2461.5710116.65 2462.8
10116.9 2462.8310119.17 2462.7210123.082462.5910124.28 2462.53

Manning's n Values num"" 5
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val

*********** ••• *******.*.** ••••••••• ********* •••••••••••***.*.* •• *•••••••••••• ***

•
9850.17 .05 9979.78 .0410002.68 .0510019.68 .0410032.94 .05

Bank Sta: Left Right
9951.3610065.74

Lengths: Left Channel Right
000

Coeff Contr.
.1

Expan.
.3

••••• **.* ••• ********** •• ***** ••• ************* •••••• *•• ** •••• ** •••••••••••••• ****

SUMMARY OF MANNING'S N VALUES

River:RV WA TS
.**.***.*.* •••••• ******.** ••••••• **.* ••• **** •••••• *••••• *•••••••• *•• *•• *•• ***.******.

Reach River Sta. nl n2 n3 n4 n5
•••• **** *••••••••• * * *••• *•••••••• *••••• ** ••••••••••••••••••••••• *•••••• *••••*. * * * * **.

*Rl 1.378 .05* .04· · OS·
*R1 1. 266 · 05* .04* · OS·
*Rl 1. 058 · OS· .04· .05*
*Rl 0.858 .05· .04· .05*
*Rl 0.663 · 05* .04· · 05*
*Rl 0.481 .05* .04* · OS·
*Rl 0.355 · 05* .04* · 05*
*Rl 0.266 · OS· .04· .05* .04* · 05*
*Rl 0.098 .05· .04* .05· .04* .05·
*Rl 0.017 .05* .04· · OS· .04* · as"
*Rl 0.015 · 05* .04* .05· .04· .05·
*Rl 0.013 · OS· .04· .05* .04* · OS·
••• ******** •• **********.**.*.*.*****.***'**** •• ********** •••• *••• *'***.*************.**

•• ***********.***** ••••• *•••• *.** •••• **.** ••• **** ••• ** •• *** •• **** •• ****.***** •••

SUMMARY OF REACH LENGTHS

River: RV WA TS
******.************* ••• *•••• **** •••• ***'.** •••••**.******.*.*****.

•
Reach River Sta. Left • Channel * Right

************.*.*****.*** •••• ************** ••• ***** •• *.***********
*Rl
*Rl
*Rl
*Rl
*Rl
*Rl
*Rl
*Rl
*Rl
*Rl
*R1
*Rl

1. 378
1.266
1. 058
0.858
0.663
0.481
0.355
0.266
0.098
0.017
0.015
0.013

592.07*
1096.34*
1059.06*
1028.96*

958.8*
664.25*
469.85*
891.41*
422.92*

10*
11.74*

0*

592.07*
1096.34*
1059.06*
1028.96*

958.8*
664.25*
469.85*
891.41*
422.92*

10*
11. 74*

0*

592.07*
1096.34*
1059.06*
1028.96*

958.8*
664.25*
469.85*
891.41*
422.92*

10*
11.74*

0*
***'.*.*' •••• *.* ••••• *.***.*******.** ••••• ***.*** •••• **.**.********

*' ••••••• * * *' *' ••••••• * *. * * * * * * * *••••••••••* * * * * * *•••• *•••• * .. * * * * * * * * * **' *' * * *•• * * * * *

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS
River: RV WA TS

Reach River Sta. * Cantr. • Expan .
••• *.*.***••••••• ** * * * * * ** * *••• **.** ** * ** •• * * * .**** ••*.

*•• * * **. '" * *••• * *•• * *•••• *••••• *.** * * * **.* ••••• *••• * .* ••

.* •••••• ****** •• *.* ••••• ** •••••*.* •• ****** •••••• **** •• *••• **** ••• ***** •••• **.***

ERRORS WARNINGS AND NOTES
Errors Warnings and Notes for Plan : Wash A Spill

*R1
*R1
*Rl
*R1
*R1
*R1
*R1
*Rl
*R1
*Rl
*Rl
*Rl

1. 378
1. 266
1.058
0.858
0.663
0.481
0.355
0.266
0.098
0.017
0.015
0.013

.1*

.1*

.1*

.1*

.1*

.1 *

.1*

.1 *

.1 *

.1*

.1 *

.1*

.3*

.3*

.3*

.3*

.3*

.3*

.3*

.3*

.3*

.3*

.3*

.3*

•
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Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth
for the water surface and continued on with the calculations.

Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate
the need for additional cross sections.

Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated
water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The
program defaulted to critical depth.

River: RV WA TS Reach: Rl RS: 1.266 Profile: 100-YR FP
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
River: RV WA TS Reach: Rl RS: 1.058 Profile: 100-YR FP

Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth
for the water surface and continued on with the calculations.

Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate
the need for additional cross sections.

Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated
water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The
program defaulted to critical depth.

Note: Manning's n values were composited to a single value in the main channel.
River: RV WA TS Reach: R1 RS: 0.858 Profile: 10D-YR FP

Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth
for the water surface and continued on with the calculations.

Warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for additional cross sections.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated

water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The
program defaulted to critical depth.

River: RV WA TS Reach: Rl RS: 0.663 Profile: 100-YR FP
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
River: RV WA TS Reach: Rl RS: 0.481 Profile: 100-YR FP

Warning:The energy loss was greater than 1.0 it (0.3 m). between the current and previous cross section. This may indicate
the need for additional cross sections.

Note: Manning's n values were composited to a single value in the main channel.
River: RV WA TS Reach: Rl RS: 0.355 Profile: 100-YR FP

Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate
the need for additional cross sections.

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was
used.

River: RV WA TS Reach: Rl RS: 0.266 Profile: 100-YR FP
Warning:The energy loss was greater than 1.0 it (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
Note: Manning's n values were composited to a single value in the main channel.
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was

used.
River: RV WA TS Reach: Rl RS: 0.098 Profile: 100-YR FP

Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth
for the water surface and continued on with the calculations.

Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate
the need for additional cross sections.

Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated
water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The
program defaulted to critical depth.

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was
used.

River: RV WA TS Reach: Rl RS: 0.017 Profile: 100-YR FP
Warning:The energy equation could not be balanced within the specified number of iterations. The program selected the water

surface that had the least amount of error between computed and assumed values.
Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated

water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The
program defaulted to critical depth.

River: RV WA TS Reach: Rl RS: 0.015 Profile: 100-YR FP
Warning:The energy equation could not be balanced within the specified number of iterations. The program selected the water

surface that had the least amount of error between computed and assumed values.
Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated

water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The
program defaulted to critical depth.

River: RV WA TS Reach: Rl RS: 0.013 Profile: 100-YR FP
Warning:Slope too steep for slope area to converge during supercritical flow calculations (normal depth is below critical

depth). Water surface set to critical depth.
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E.3.6 HEC-RAS Output

RV Wash I



HEC-RAS Plan: Wash I Profile: 100-YR FP

River
...

sEio~e •
Froude •

River Reach Sta Profile Q Total IMinCh Ei W.S~ Elev Crit W.S E.G Elev Vel Chnl Flow> Area Top Width ChI
(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sqft) (ft)

RV WI T3 R1 0.791 100-YR FP 430.00 2552.69 2555.16 2555.06 2555.72 0.020472 6.15 75.89 66.55 0.84

RV WI T3 R1 O~ 760 100-YR FP 430.00 2548.94 2550.29 2550.27 2550.71 0.032531 5.16 83.59 98.00 0.96

RV WI T3 R1 0.656 100-YR FP 500.00 2535.41 2538.35 2538.35 2538.19 0.016106 6.09 119.99 143.58 0.75

RVWI T3 R1 0.552 100-YR FP 500.00 2523.27 2525.47 2525.43 2526.12 0.027110 6. SO 76.90 55.13 0.91

RV WI T3 R1 0.475 100-Yl'{FP 500.00 2513.82 2517.01 2517.01 2511.48 0.016785 5.82 105.13 272.39 0.11

RVWI T3 R1 0.380 100-YRFP 500.00 2504.00 2505.83 2505.66 2506.01 0.024488 4.53 136.92 213.30 0.83

RVWI T3 R1 0.211 100-YR FP 500.00 2490.17 2492.92 2492.92 2493.21 0.021137 5.10 144. 04 285.92 0.80

RV WI T3 R1 0.186 100-YR FP 510.00 2479.84 2481. 66 2481.53 2481.98 0.024593 5.42 116.01 120.02 0.84

RV WI T3 R1 0.098 100-YR FP 510.00 2468.21 2410.79 2470.71 2471.29 0.020134 5.90 97.67 90.29 0.82

RV WI R1 7.262 100-YR FP 360.00 2565.38 2561.42 2567.30 2567.61 0.019905 4.58 91.74 131.10 0.76

RV WI R1 7.217 100-YR FP 360.00 2559.26 2560.99 2560.99 2561. 41 0.031775 5.21 69.19 180.33 0.99

RVWI R1 1.127 100-YR FP 600.00 2547.70 2550.51 2550.51 2550.93 0.017305 5.94 140.09 153.30 0.76

RV WI R1 7.042 100-YRFP 600.00 2536.99 2539.59 2539.59 2539.95 0.021386 5.93 148.11 190.03 0.82

RV WI R1 6.961 100-YR FP 600.00 2527.98 2529.10 2528.99 2529.28 0.020240 3.88 186.93 312.69 0.73

RV WI ..... R1 6.898 100-YR FP 600.00 2519.61 2521.46 2521.46 2521. 80 0.030010 5.14 142.85 209.15 0.98

RV WI ... Rl 6.797 100-YR FP 600.00 2504.78 2506.76 2506.16 2507.19 0.024056 6.08 130.15 148.17 0.88

RV WI Rl 6.681 100-YR FP 600.00 2489.23 2490.86 2490.66 2491.09 0.019037 3.10 155.46 179.54 0.72

RV WI R1 6.613 100-YR FP 600.00 2480.09 2481. 83 2481. 80 2482.18 0.034009 5.41 131. 32 172.81 1. 01

RV WI R1 6.526 100-YR FP 600.00 2468.64 2410.18 2470.01 2470.41 0.019823 4.38 162.20 185.98 0.72

RVWI R2 6.453 100-YR FP 1110.00 2457.26 2459.72 2459.72 2460.50 0.029642 7.11 159.27 211.99 0.97

RV WI R2 6.446 100-YR FP 1110.00 2454.45 2458.40 2456.84 2458.79 0.005172 5.06 225.85 263.92 0.45

RV WI R2 6.439 Culvert
RV WI R2 6.435 100-YR FP 1110.00 2453.62 2456.67 2456.03 2451.32 0.011868 6.54 174.30 130.67 0.67

RV WI R2 6.423 100-YR FP 1110.00 2453.24 2456.11 2455.72 2456.49 0.011623 5.82 242.11 152.44 0.65

Dibble Engineering
November 2007

1 Rio Verde Area Drainage Master Plan
HEC-RAS Output - RV Wash I



HEC-RAS Version 3.1.3 May 2005
U. S. Army Corp of Engineers

Hydrologic Engineering Center
609 Second Street
Davis, California •X X XXXXXX

X X X
X X X
XXXXXXX XXXX
X X X
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X X XXXXXX
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X X
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X XXX
X
X X
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XXXX
X X
X X
XXXX
X X
X X
X X
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X X

X X
XXXXXX
X X
X X
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XXXX
X
X

XXXX
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X

XXXXX

PROJECT DATA
Project Title: RV Wash I
Project File : RV Wash I.prj
Run Date and Time-; n/l/2007 10: OB: 07 PM

Project in English units

Project Description:
Rio Verde ADMP, Project FCDMC 2001C056, river system including RV Wash I and RV
Wash I Trib 3. Phase 3 RAS model started in June 2005, preliminary model
completed in August 2005.

RAS model is prepared by Dibble Engineering. Field
reconnaissance per report dated April 18, 2005.

For the study washes, the
starting water surface elevation is on RV Wash I, and is taken from the
starting water surface elevation as provided by the Flood Control District of
Maricopa County.

RV Wash I Floodplain Delineation
From a point
approximately 1,100 feet south and 1,500 feet west of the intersection of 144th
Street and Lone Mountain Road (River Mile 6.418) to a point approximately 3,100
feet north and 450 feet west of the intersection of 136th Street and Lone
Mountain Road (River Mile 7.262), a distance of 0.844 river miles.

RV Wash I
Trib 3 Floodplain Delineation
From the confluence with RV Wash I at the
culvert crossing 142nd Street (River Mile 0.000, approximately 1,200 feet south
and 1,600 feet west of the intersection of 144th Street and Lone Mountain Road)
to a point approximately 400 feet south and 200 feet west of the intersection
of 136th Street and Westland Drive (River Mile 0.797), a distance of 0.797
river miles.

The Cross-section data were generated by INROADS. The mapped
hydraulic base line represents the 10,OOO-station point of the HEC-RAS model.

Topographic mapping is supplied by the Flood Control District of Maricopa
County.

Discharge data is from the Rio Verde ADMP HEC-l model. The original
models are from the Flood Control District of Maricopa County, prepared for the
Rio Verde South Floodplain Delineation, the Rio Verde South Extension
Floodplain Delineation, the Rio Verde North Floodplain Delineation, and the Rio
Verde North Extension Floodplain Delineation. The HEC-l models were modified
for the Rio Verde ADMP. The final HEC-1 files were received in February 2004
and FCDMC approved the hydrology model.

Hydrologic concentration points are
noted in cross-section descriptions using the corresponding HEC-1 ID's. The
flow rates have been rounded to the nearest 10 cubic feet per second (cfs).
Flow rates obtained from HEC-l are applied at the downstream end of the
relevant sub-basin and stepped upstream at cross-sections to meet the HEC-l
flow from the upstream sub-basin.

Flowrates were modified from the approved
hydrology model to accurately depict flowrates in the two separate washes which
are both contained in basin 4N. The additional flow from this basin was
proportioned to RV Wash I and RV Wash I Trib 3 based on their tributary
areas.

River Mile (RM) stationing is based upon the estimated tie in point
with downstream receiving waters or the start of two-dimensional flow models.
This point represents RM 0.000. The assumed starting WS Elevation is based upon
normal depth in the study wash.

•

Horizontal and Vertical Coordinate Basis
for this project is as follows:

Horizontal--Arizona State Plane,
Region, NAD 1983

Vertical--NAVD 1988

RAS model river naming corresponds to
proj ect river naming as follows:

RV WI - RV Wash I
RV WI T3 - RV Wash I

Trib 3

Dibble Engineering
November, 2006
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PLAN DATA

Plan Title: RV Wash I
Plan File j : \2006\10-0606.1 \Design Notebook\Drainage Design\HEC-RAS\RV_Wash_ I. pOl

Geometry Title: RV Wash I
Geometry File j : \2006\10-0606.1 \Design Notebook\Drainage Design\HEC-lU\S\RV_Wash_I. gOl

Flow Title
Flow File

RV Wash I
j : \200 6\10-0606.1 \Design Notebook\Drainage Design\HEC-lU\S\RV_Wash_ I. f01

Plan Summary Information:
Number of: Cross Sections 

Culverts
Bridges

23
1
o

Multiple Openings
Inline Structures
Lateral Structures =

o
o
o

Computational Information
Water surface calculation tolerance
Critical depth calculation tolerance =

Maximum number of iterations
Maximum difference tolerance
Flow tolerance factor

0.01
0.01
20
0.3
0.001

computation Options
Critical depth computed only where necessary
Conveyance Calculation Method: At breaks in n values only
Friction Slope Method: Average Conveyance
Computational Flow Regime: Subcritical Flow

Encroachment Data
Equal Conveyance True
Left Offset
Right Offset

River - RV I'll Reach R1
RS Profile Method Value1 Value2
7.262 PF 2 1 9971.8710018.58
7.217 PF 2 1 9969.310049.04
7.127 PF 2 1 9982.9810020.88
7.042 PF 2 1 9982.8910032.92
6.961 PF 2 1 9964.5610042.14
6.898 PF 2 1 9978.0610044.79
6.797 PF 2 1 9971.8410016.39
6.681 PF 2 1 9981.910053.49
6.613 PF 2 1 9952.1110024.62
6.526 PF 2 1 9953.2510017 .19

River RV I'll Reach - R2
RS Profile Method Value1 Value2
6.453 PF 2 1 9982.2610075.83
6.446 PF 2 1 9983.8710037.96
6.435 PF 2 1 9985.1310045.03
6.423 PF 2 1 9975.3610031.01
6.421 PF 2 1 9967.07 10022.1
6.418 PF 2 1 9966.6510034.16

River - RV I'll T3 Reach - R1
RS Profile Method Value1 Value2
0.797 PF 2 1 9983.94 10024.1
0.760 PF 2 1 9932.9510026.09
0.656 PF 2 1 9984.2910013.75
0.552 PF 2 1 9967.3910022.52
0.475 PF 2 1 9977.12 10019.2
0.380 PF 2 1 9979.4410055.76
0.277 PF 2 1 9966 10016.3
0.186 PF 2 1 9969.9210007.89
0.098 PF 2 1 9970.8610019.45

FLOW DATA

Flow Title: RV Wash I
Flow File j : \2006\1 0-060 6.1 \Design Notebook\Drainage Design\HEC-RAS\RV_Wash_1. f01

Flow Data (cfs)

.. River

.. RV WI

.. RV WI

.. RV WI

.. RV WI T3
• RV I'll T3
• RV I'll T3

Reach
R1
R1
R2
R1
R1
R1

RS
7.262
7.127
6.453
0.797
0.656
0.186

100-YR FP •
360 •
600 •

1110 •
430 ..
500 •
510 •

Boundary Conditions
..............................................................................................................................................* •••••••••••
• River Reach Profile Upstream Downstream
........... * ** * •••••• * * .

• RV WI
• RV I'll
.. RV WI T3

R1
R2
R1

100-YR FP
100-YR FP
100-YR FP

Critical

Critical
Known WS - 2456.11 •

Dibble Engineering
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GEOMETRY DATA

Geometry Title: RV Wash I
Geometry File : j: \2006\10-060 6.1 \Design Notebook\Drainage Design\HEC-RAS\RV_ Wash_I.gOl

Reach Connection Table
.......... '* *** * '* ** '* '* * .. •'" River

.. RV WI

.. RV WI

.. RV WI T3

Reach

Rl
R2
Rl

Upstream Boundary .. Downstream Boundary ..

Jl
Jl

Jl

JUNCTION INFORMATION

Name: Jl
Description:
Energy computation Method

Length across Junction
River Reach

RV WI Rl
RV WI T3 Rl

CROSS SECTION

RIVER: RV WI
REACH: Rl

Tributary
River

to RV WI
to RV WI

RS: 7.262

R2
R2

Reach Length Angle
386.33
409.01

INPUT
Description: 0=360 cis (2N, 24 hr)
Station Elevation Data num= 90

Sta Elev Sta Elev Sta Elev Sta Elev Sta E1ev

9911.18 2568.06 9911.28 2568.05 9912.62 2568 9912.87 2567.99 9913.23 2567.98
9913.73 2567.97 9914.72 2567.93 9915.09 2567.92 9915.4 2567.91 9916.45 2567.89

9928.5 2567.39 9930.8 2567.3 9937.36 2567.08 9937.96 2567.06 9943.61 2566.8
9943.74 2566.79 9945.7 2566.8 9946.94 2566.71 9946.99 2566.71 9947.12 2566.7
9947.32 2566.69 9947.54 2566.68 9947.79 2566.66 9952.46 2566.35 9952.76 2566.33
9953.28 2566.3 9957.37 2566 9957.52 2566 9957.57 2566 9957.7 2566
9957.74 2566 9958.2 2565.96 9959 2565.9 9961.47 2565.71 9962.45 2565.92
9962.83 2566 9963.77 2566.17 9968.59 2567.16 9971.872567.046 9975.77 2566.91
9976.74 2566.88 9977.83 2566.84 9986.01 2566.51 9989.21 2566.28 9990.6 2566.18
9993.15 2566 9993.2 2566 9995.662565.82 9995.91 2565.8 9997.36 2565.7
9998.28 2565.64 10002 2565.3810005.85 2565.7710006.83 2565.8710008.09 2566
10008.1 256610014.67 2566.6710016.13 2566.8210016.78 2566.8810017.19 2566.92

10018.58 2567.0510023.042567.0110023.192567.0110023.31 2567.0110034.55 2566.98 •10034.77 2566.9810035.01 2566.98 10036.7 2566.9910071.96 2567.5210071.97 2567.52
10073.01 2567.4910074.482567.5510074.652567.5510074.94 2567.5610075.26 2567.56
10076.76 2567.6110080.38 2567.7410081.13 2567.75 10084.2 2567.8210085.35 2567.84
10087.61 2567.9110089.14 2567.9310094.55 256810094.64 256810094.75 2568
10094.89 256810095.03 256810095.13 2568 10100.4 2568.110100.59 2568.11

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

.. "' ................................................................* .... * .. ** ..............

9911.18 .055 9995.66 .0510006.83 .055

Bank Sta: Left Right Lengths: Left Channel Right Caeff Contr. Expan.
9971.8710018.58 350.67 236.11 240.18 .1 .3

CROSS SECTION

RIVER: RV WI
REACH: Rl RS: 7.217

INPUT
Description:
Station Elevation Data num= 319

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

9757.95
9759.16
9763.65
9768.33
9771.52
9776.87
9790.62
9793.65
9797.19
9809.61
9816.16

9819.8
9823.44
9825.47
9829.68
9830.32
9834.3

9847.26
9859.16
9860.48
9865.02
9868.52

9871.1
9873.97

9878.3

2564.07
2564.07
2564.15
2564.21
2564.26
2564.28
2564.01
2563.97
2563.93
2563.75
2563.38
2563.92
2563.73
2563.63
2563.41
2563.39
2563.17
2563.01
2562.62
2562.58

2562.4
2562.24
2562.13
2562.01
2561. 83

9758.19 2564.07
9759.982564.09
9764.192564.16
9768.87 2564.22
9773.09 2564.22
9779.24 2564.2
9790.79 2564.01
9794.11 2564
9798.132563.92
9810.05 2563.73
9817.192563.61
9820.04 2563.91
9824.01 2563.7
9825.652563.62
9829.82 2563.41
9830.39 2563.39
9837.11 2563.11

9849.7 2562.97
9859.4 2562.61
9863.3 2562.44

9865.26 2562.4
9868.84 2562.23
9871. 65 2562.1
9874.25 2562
9879.17 2561.8

9758.63 2564.07
9761.11 2564.12
9765.022564.17
9769.32 2564.22
9773.77 2564.23
9781. 77 2564.24
9791. 64 2564
9794.77 2564
9801. 28 2563.87
9814.862563.44
9818.552563.97
9820.23 2563.9
9824.562563.67
9829.16 2563.43
9829.91 2563.4
9830.51 2563.38
9837.252563.09
9852.44 2562.84
9859.58 2562.61
9863.93 2562.43
9865.54 2562.38
9869.21 2562.22
9871. 99 2562.09
9874.91 2561. 97
9879.58 2561. 78

9758.662564.07
9762.01 2564.12
9766.08 2564.19
9769.72 2564.23
9774.11 2564.23
9784.36 2564.15
9792.012563.99
9795.34 2564
9804.91 2563.82
9815.15 2563.44
9818.792563.98
9820.37 2563.9
9824.942563.65
9829.39 2563.42
9830.04 2563.4
9833.982563.19

9841. 7 2562.49
9854.67 2562.8
9859.75 2562.6
9864.452562.42
9865.87 2562.37
9869.67 2562.2
9872.882562.05
9876.01 2561.92
9879.61 2561.78

9758.71 2564.07
9762.92564.14

9767.55 2564.2
9770.52564.24

9774.14 2564.23
9789.41 2564.02
9792.95 2563.98
9796.192563.94
9806.15 2563.8
9816.15 2563.38
9819.41 2563.94
9820.55 2563.89
9825.23 2563.64
9829.56 2563.42

9830.2 2563.39
9834.25 2563.18
9844.45 2563.06
9857.592562.65

9860 2562.6
9864.82 2562.41
9866.252562.35
9870.28 2562.18
9873.41 2562.03
9876.72 2561. 9
9879.64 2561.78

•
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9881. 75 2561. 67 9883.36 2561.62 9884.6 2561. 61 9888 2561. 57 9889.6 2561. 52
9890.67 2561. 51 9892.27 2561.46 9893.05 2561. 44 9897.61 2560.47 9899.19 2560.49
9899.2 2560.49 9899.22 2560.49 9899.24 2560.49 9899.26 2560.49 9902.47 2560.54

9906.12 2561. 06 9910.1 2561.21 9911. 48 2561.22 9912.97 2561. 23 9916.41 2561. 35
9918.05 2561. 36 9921. 35 2561.47 9923.14 2561.48 9926.28 2561. 59 9927.28 2561. 59
9928.22 2561. 59 9930.45 2561. 66 9931.2 2561.68 9931. 73 2561. 69 9933.57 2561.67
9934.16 2561.69 9935.09 2561. 72 9935.85 2561.74 9936.39 2561.75 9936.65 2561.75
9938.16 2561.74 9938.59 2561.74 9939.22 2561.76 9940.09 2561.79 9940.85 2561. 8
9941.47 2561.81 9941. 89 2561. 8 9943.09 2561.79 9943.52 2561.79 9943.95 2561. 8
9944.38 2561. 81 9944.81 2561. 81 9945.22 2561. 81 9945.58 2561.79 9945.96 2561. 78
9946.36 2561.77 9946.78 2561.77 9948.22 2561.76 9948.79 2561.74 9949.46 2561. 72
9950.17 2561. 68 9950.69 2561. 67 9951. 07 2561.66 9951. 32 2561. 65 9953.54 2561. 63
9953.962561.62 9954. 51 2561. 6 9955.13 2561. 58 9955.962561.57 9956.37 2561. 56
9956.62 2561.55 9956.67 2561. 55 9956.73 2561. 55 9958.89 2561.4 9958.97 2561. 4
9959.21 2561.39 9959.58 2561. 37 9960.04 2561. 35 9960.33 2561.34 9964.27 2561.09
9964.36 2561. 08 9964.4 2561. 08 9964.43 2561.08 9964.492561.07 9964.51 2561. 07
9965.12 2561.05 9969.3 2560.74 9969.73 2560.73 9969.76 2560.73 9974.52 2560.58
9974.81 2560.57 9979.31 2560.42 9979.86 2560.39 9984.1 2560.25 9984.91 2560.21
9986.96 2560.11 9987.46 2560.09 9989.19 2560.01 9989.28 2560 9989.31 2560
9989.33 2560 9989.34 2560 9989.35 2560 9989.42 2559.99 9992.11 2559.79
9993.02 2559.72 9995.01 2559.62 9998.62 2559.3510000.07 2559.3910000.87 2559.41

10002.98 2559.2610003.36 2559.2710003.93 2559.2910005.23 2559.3710005.46 2559.38
10005.89 2559.3910006.54 2559.4110009.49 2559.5810009.99 2559.5910010.59 2559.62
10010.97 2559.6410011.54 2559.6610012.35 2559.6810014 .44 2559.810015.12 2559.82
10015.82 2559.8510016.57 2559.8910016.94 2559.9110017.46 2559.9410018.48 2559.98
10018.67 2559.9910019.06 256010019.45 2560.0110020.46 2560.05 10021.1 2560.06
10021.15 2560.0610022.65 2560.1210022.75 2560.1210024.19 2560.1810025.96 2560.22
10029.52 2560.3710030.33 2560.3910032.61 2560.4410035.37 2560.5110037.462560.56
10040.42 2560.6210042.33 2560.6710045.46 2560.7410047.31 2560.7810049.04 2560.82
10050.5 2560.7810052.09 2560.8210055.52 2560.7210056.37 2560.7410059.872560.63

10060.54 2560.6110061.94 2560.5810065.56 2560.4710066.87 2560.4410070.58 2560.33
10075.99 2560.1710078.59 2560.0910080.11 2560.0510081.76 256010083.28 2559.95

10084.85 2559.9110087.35 2559.8310091. 67 2559.6810095.63 2559.5610096.57 2559.53
10097.59 2559.4910100.61 2559.4710101.182559.4410101.64 2559.4610105.592559.43
10106.64 2559.4610110.56 2559.4310111.652559.4610115.51 2559.6110117.63 2559.6
10123.28 2559.9510123.49 2559.9510123.93 2559.9610124.08 256010124.22 2560.01
10124.41 2560.0410124.47 2560.0510127.292560.2610141.73 2561.4810146.06 2561.78
10150.16 256210173.21 2563.09 10176.1 2563.2210177.54 2563.1610177.63 2563.16
10177.76 2563.1610178.48 2563.1410178.72 2563.1410179.07 2563.13

Manning's n Values num~ 3
Sta n Val Sta n Val Sta n Val

'******* ** ** '* '* * * '* '* ... '**** ** ** ** * '* * ** '* ••• 'It. ****** ***
9757.95 .055 9987.46 .0510016.94 .055

Bank Sta: Left Right Lengths: Left Channel Right Caeff Contr. Expan.
9969.310049.04 541. 85 475.74 467.51 .1 .3

Ineffective Flow num= 2
Sta L Sta R Elev Permanent

9757.95 9940 2563 F
10052.0910179.07 2563 F

CROSS SECTION

RIVER: RV WI
REACH: R1 RS: 7.127

INPUT
Description: Q=600 cis (2N, 24 hr) This flowrate was modified from the

hydrology report to include flow from Basin 4N. The additional
flow from this basin was proportioned to RV WI and RV WI T3 based
on their tributary areas.

Station Elevation Data num= 114
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

9834.96 2551.63 9849.77 2551. 45 9858.57 2551. 34 9865.71 2551. 28 9871.87 2551.12
9883.92 2550.86 9893.87 2551. 3 9900.24 2551. 59 9902.48 2551. 65 9903.44 2551. 68
9904.45 2551.71 9905.4 2551.74 9907.19 2551. 8 9910.08 2551. 89 9912.44 2551. 97
9913.61 2552 9914.68 2552.03 9915.86 2552.05 9916.1 2552.06 9917.25 2552.09
9920.83 2552.19 9923.07 2552.25 9930.21 2552.47 9934.95 2552.3 9935.99 2552.27
9936.87 2552.24 9937.67 2552.2 9939.44 2552.14 9940.75 2552.09 9943.38 2552
9943.39 2552 9944.78 2551.93 9945.04 2551. 93 9946.12 2551. 87 9949.52 2551. 72

9950.4 2551.68 9951.22 2551.65 9960.61 2551. 38 9966.59 2551.17 9968.99 2551. 07
9970.06 2551. 03 9970.87 2551. 01 9977.59 2550.72 9979.99 2550.62 9980.91 2550.42
9982.982550.018 9987.14 2549.21 9991. 82 2548.31 9993.71 2548.24 9994.1 2548.22
9994.73 2548.2 9995.84 2548.169997.78 2548.08 9999.96 2548 10000.9 2547.96
10002.5 2547.9 10003.6 2547.8610004.39 2547.8310004.65 2547.8210007.62 2547.7

10009.12 2547.9710009.26 254810010.11 2548.1510012.96 2548.6710015.48 2549.13
10020.01 2549.9710020.71 255010020.88 2550.0110023.08 255010027.32 2550
10028.69 255010029.33 255010031.59 255010032.71 255010033.69 2550

10034.5 255010035.85 255010054.49 2549.6510055.11 2549.64 10060.3 2549.57
10063.42 2549.6910064.16 2549.7210065.22 2549.7510066.84 2549.8110069.52 2549.9

10072.5 255010075.06 2550.0910077.98 2550.19 10078.4 2550.210079.86 2550.25
10091.87 2550.1610094.78 2550.1310094.82 2550.1310094.91 2550.1310094.95 2550.13
10095.26 2550.1310107.02 2550.1210107.25 2550.1 10107.5 2550.0710108.06 2550.02
10108.27 255010109.13 2549.9210110.47 2549.810111.24 2549.7210117.48 2549.2
10120.37 2549.4210121.15 2549.4810122.89 2549.6310127.54 255010128.51 2550.08
10130.73 2550.2610136.81 2550.7610151.45 2550.710153.34 2550.69

Manning's n Values
Sta n Val

num=
Sta n Val

3
Sta n Val

9834.96 .055 9987.14 .0510004.65 .055

Bank Sta: Left Right
9982.9810020.88

CROSS SECTION

Dibble Engineering
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Right
465.5

Coef! Contr.
.1

5
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.3
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RIVER: RV I'll
REACH: R1

INPUT
Description:
Station Elevation Data

Sta Elev Sta

RS: 7.042

Elev
97
Sta Elev Sta Elev Sta' Elev •***************************************1t************** **"'****."'.****************

******************************************************-*************************

9869.64 2540.32 9886.15 2540.06 9887.37 2540.05 9888 2540.04 9888.14 2540.03
9889.59 2540 9891. 41 2539.95 9891. 67 2539.95 9891. 92 2539.95 9893.58 2539.92
9908.67 2539.68 9910.76 2539.63 9912.5 2539.65 9914.88 2539.57 9917.65 2539.48
9918.18 2539.48 9918.31 2539.49 9919.85 2539.52 9924.02 2539.49 9926.7 2539.47
9930.88 2539.42 9932.08 2539.38 9938.07 2539.28 9941. 57 2539.18 9941. 7 2539.18
9949.71 2538.94 9951. 39 2538.9 9952.16 2538.88 9952.53 2538.88 9952.59 2538.87
9953.43 2538.86 9953.47 2538.86 9953.48 2538.86 9953.53 2538.86 9953.57 2538.86
9953.63 2538.86 9953.71 2538.86 9953.81 2538.86 9956.63 2538.85 9958.85 2538.87

9961. 7 2538.91 9972.96 2539.02 9982.89 2539.12 9983.59 2539.13 9985.16 2538.9
9985.55 2538.84 9985.73 2538.82 9986.07 2538.77 9986.76 2538.68 9991. 58 2538.03
9991. 69 2538.02 9991. 9 2538 9991.93 2538 9992.07 2537.99 9992.16 2537.98
9994.43 2537.82 9995.94 2537.7210005.28 2537.0610006.26 2536.9910008.44 2537.42

10009.61 2537.6510011.36 253810012.42 2538.2110015.33 2538.7810015.63 2538.84
10016 2538.9210016.85 2539.0810017.27 2539.17 10017.6 2539.2310018.59 2539.42

10021.24 2539.3710026.59 2539.2710032.27 2539.1610036.51 2539.0510039.76 2538.95
10068.92 2538.5710071.38 2538.42 10072.7 2538.3410075.16 2538.3610076.99 2538.38
10080.18 2538.2710080.75 2538.2510081.51 2538.2410082.16 2538.2410095.82 2539.06
10096.35 2539.0910097.89 2539.1910098.02 2539.1910100.03 2539.31 10101.1 2539.38
10111. 44 2540.0210112.45 2540.0810123.69 2540.0210124.82 2540.0210124.98 2540.02
10126.07 2540.0210127.03 2540.01

Manning's n Values num"'" 3
Sta n Val Sta n Val Sta n Val

************** * * ** .. ** * *** * * * .. ******* .. * * ** .. * * * * **
9869.64 .055 9992.16 .0510005.28 .055

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9982.8910017 .27 437.48 432.18 434.33 .1 .3

CROSS SECTION

RIVER: RV I'll
REACH: R1 RS: 6.961

INPUT
Description:
Station Elevation Data num= 159

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

9852.11
9862.74
9869.69
9879.76
9902.78
9908.27
9919.72
9928.17
9931. 6

9941.43
9969.96
9986.14
9997.78

10002.06
10007.2

10009.77
10036.85
10048.78

10064.4
10101. 91

10104.5
10126.36
10131. 94
10138.63
10170.61
10178.79
10186.95
10199.31
10209.38
10212.53
10229.75
10247.01

2532.23 9853.91
2531.11 9867.17

2530 9878.87
2527.96 9879.82
2527.57 9902.99
2527.51 9908.58
2527.83 9921. 78
2528.06 9929.15
2528.16 9934.96
2528.44 9956.08
2528.499974.79
2528.05 9988.33
2528.02 9998.01

252810003.08
2527.9810007.32
2528.0910013.95
2528.8410041.69
2528.6510052.84
2528.54 10067.1
2528.6710103.07
2528.7410107.93
2528.4810128.26
2528.5510132.49
2528.6610139.89
2529.25 10171. 7
2528.8610179.61

2528.210189.53
252910201.85

2530.0510211.53
2530.3510214.41

2530.610234.34
2530.8810256.97

2532.09 9854.08
2530.61 9869.45
2528.14 9878.93
2527.94 9879.87
2527.56 9907.67
2527.51 9911. 23
2527.88 9923.64
2528.09 9929.71
2528.26 9935.47
2528.63 9958.27
2528.22 9976.69
2528.04 9991. 55
2528.02 9999.83
2527.9910004.33
2527.9810007.63
2528.2710016.86
2528.810041. 74

2528.6610055.45
2528.510095.08

2528.6310103.19
2528.5310109.49
2528.51 10129.7
2528.5610136.25
2528.6910142.64
2529.2510173.51

2528.810180.55
252810189.59

2529.2610204.72
2530.2710211.97
2530.32 10215.2
2530.671 0237.02
2531.1410263.79

2532.07 9854.97
2530.04 9869.61
2528.12 9879.09
2527.93 9880.03
2527.52 9907.8
2527.49 9917.89
2527.93 9926.15

2528.1 9930.32
2528.27 9936.05
2528.65 9964.56

2528.1 9982.15
2528.03 9992.35
2528.0110000.85
2527.9910005.75

252810007.67
2528.410025.72
2528.810043.33

2528.6310057.03
2528.6610098.17
2528.6510103.67
2528.5610111.86
2528.5310130.73
2528.6210136.78
2528.7310169.87
2529.24 10178.3
2528.7310181.85

252810189.65
2529.5610208.89
2530.3210212.34
2530.3410222.54
2530.7110239.35
2531.2310267.09

2532 9857.93 2531. 84
2530 9869.68 2530

2528.09 9879.56 2528
2527.93 9880.05 2527.93
2527.52 9908 2527.52
2527.769918.462527.78

2528 9926.52 2528.01
2528.12 9930.95 2528.14
2528.29 9939.39 2528.39

2528.8 9967.062528.66
2528.07 9983.8 2528.06
2528.03 9995.35 2528.04

252810001.31 2528
2527.9910006.37 2528

252810008.14 2528.02
2528.810028.16 2528.91

2528.8110043.63 2528.73
2528.6210062.56 2528.56
2528.5610099.56 2528.6
2528.7210104.14 2528.73
2528.5110113.33 2528.53
2528.5410131.35 2528.54
2528.6210137.59 2528.64
2529.2410170.08 2529.24
2528.8910178.73 2528.86
2528.6210184.69 2528.39

252810196.95 2528.75
2530 10208.9 2530

2530.3510212.47 2530.35
2530.510228.76 2530.59

2530.7510243.18 2530.82
2531.23

•

Manning's n Values num"'"
Sta n Val Sta n Val

3
Sta n Val

9852.11 .055 9969.96 .0510008.14 .055

Bank Sta: Left Right
9964.5610025.72

Ineffective Flow num=
Sta L Sta R Elev

9852.11 9900 2530

CROSS SECTION

RIVER: RV I'll
REACH: R1

INPUT

Dibble Engineering
November, 2006

Lengths: Left Channel
338.67 332.56

1
Permanent

F

RS: 6.898

Right
262.02

Coeff Contr.
.1

6

Expan.
.3

Rio Verde Area Drainage Master Plan
HEC-RAS Output - RV Wash 1

•



Description:
Station Elevation Data num=

Sta Elev Sta Elev
161

Sta Elev Sta Elev Sta Elev
**********tI******************************tI**************************************

9962.46
9965.05
9970.69

9971
9989.88

9993.4
10003.1

10024.22
10039.73
10059.21
10073.05
10097.55
10122.88
10128.06
10132.98
10136.76
10172.03

10174.5
10211.49

10234.7
10239.87
10247.19
10253.52
10290.77

10321.7
10322.72
10327.21
10335.31
10344.91
10354.62
10358.6

10385.57
10402.54

2522.4 9963.74 2522.48 9963.92522.499964.752522.55 9964.92 2522.56
2522.559965.11 2522.559965.282522.53 9965.34 2522.52 9968.74 2522.19

2522 9970.76 2522 9970.79 2522 9970.8 2522 9970.91 2522
2522 9978.062521.294 9982.72520.83 9985.11 2520.59 9985.34 2520.56

2520.07 9990.04 2520.05 9990.5 2520 9990.51 2520 9991.292519.92
2519.7 9993.84 2519.66 9994.28 2519.61 9995.4 2519.66 9998.31 2519.79

252010003.752520.0310017.03 2520.7410017.26 2520.7510020.33 2520.99
2521.310027.12 2521.3410027.69 2521.3310034.74 2521.3910036.75 2521.36

2521.3310049.77 2521.3110052.61 2521.2710052.89 2521.2710057.14 2521.24
2521.210064.58 2521.1910065.34 2521.1810069.01 2521.1910072.22 2520.94

2520.8610077.09 2520.5410079.89 2520.3210081. 67 2520.18 10090.7 2520.53
2520.810115.58 2521. 62 10118 2521. 7510120. 98 2521.910121.77 2521.94

252210124.432522.0810125.29 2522.1210126.22 2522.1710127.15 2522.22
2522.2710131.472522.4410132.092522.4710132.47 2522.4910132.72 2522.5
2522.5110133.252522.5310133.51 2522.54 10133.8 2522.55 10134.1 2522.57

2522.710165.31 2522.3510171. 82 2522.2510171. 92 2522.2510171. 99 2522.25
2522.2510172.22 2522.25 10173.1 2522.25 10174 2522.2410174.23 2522.24
2522.2410174.86 2522.2410192.A8 2522.3410203.28 2522.3110206.09 2522.28
2522.2310218.91 2522.1710227.73 2522.0810232.93 2522.0510233.48 2522.05
2522.0410237.67 2522.0210239.84 2522.0110239.85 2522.0110239.86 2522.01
2522.0110240.19 252210240.96 2521.9710242.53 2521.9210244.38 2521.86
2521. 7810248.38 2521. 7410249.26 2521. 7210249. 67 2521.710250.18 2521.69
2521. 6110259.22 2521. 6310266.64 2521. 5710270.94 2521. 5510273.59 2521. 52
2521.1210312.62 2520.6210314.38 2520.5810314.41 2520.5810314.42 2520.58

252010321.82 252010321.83 252010321.84 252010322.08 2519.98
2519.93 10323.3 2519.8910326.56 2519.9910327.04 252010327.08 2520
2520.0110328.77 2520.0510330.24 2520.0910331.85 2520.1410333.64 2520.19
2520.2310338.852520.3210339.49 2520.3410340.64 2520.3810343.02 2520.69
2520.9110349.46 2521.4510354.05 252210354.06 2522 10354.5 2522.05
2522.0710354.67 2522.0710354.78 2522.0710354.82 2522.0710354.84 2522.07
2522.0510360.55 2522.0510361.13 2522.0710364.02 2522.16 10376.7 2522.32
2522.29 10386.8 2522.310388.17 2522.3210388.28 2522.32 10389.72522.32
2522.26

Manning's n Values
Sta n Val

num=
Sta n Val

3
Sta n Val

9962.46 .055 9985.34 .0510017.03 .055

Bank Sta: Left Right
9978.0610024.22

CROSS SECTION

RIVER: RV WI
REACH: Rl

Lengths: Left Channel Right
523.25 530.5 557.79

RS: 6.797

Coeff Contr.
.1

Expan.
.3

INPUT
Description:
Station Elevation Data num= 268

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

9886.66
9924.56

9931. 2
9936.27
9957.58

9967.4
9971. 84
9995.56

10014.84
10024.71
10039.45
10050.59
10053.18
10060.08
10069.23
10075.75
10085.54
10085.75
10098.04
10104.17
10111.89
10112.25
10112.64
10114.53
10149.89

10163.5
10171. 29
10173.5

10173.83
10180.35
10192.37
10200.22
10203.93
10206.57
10208.08
10211. 79
10216.44
10218.78
10222.31
10223.22
10228.77
10241.45
10251. 99

2509.46 9888
2508.33 9926.7
2508.19 9931.42
2508.03 9936.85
2506.93 9958.16

2506 9969.52
2505.98 9978.53
2504.79 9997.27
2505.9710016.39
2505.9710026.21
2505.9210044.26
2505.8810050.86
2505.9910053.34
2506.5910061.87
2507.3510073.26
2507.8810075.86
2508.7410085.69
2508.7610085.76
2508.5910099.87
2508.3610110.55
2508.1510112.06
2508.1510112.33
2508.1710112.91
2508.3110126.75
2509.4410153.36
2508.7510165.66
2508.0910171. 77
2507.8610173.62
2507.83 10173.9
2507.3510184.36
2506.4910192.44
2506.1910201.11
2506.0310205.05
2505.9710206.74
2505.9510208.75
2505.9410212.08
2505.9710216.75
2506.0110218.95
2506.1610222.34
2506.2110228.08
2506.56 10232.9
2507.4210242.87
2507.6710254.14

2509.55 9894.71
2508.28 9927.39
2508.19 9931.66

2508 9940.85
2506.89 9966.34
2506.17 9970.11
2505.42 9982.99
2504.8810000.56
2505.9910019.34
2505.9710031. 55
2505.910044.49

2505.8810051.11
250610053.35

2506.7510063.04
2507.6810073.37
2507.8910075.97
2508.7610085.71
2508.7610090.19
2508.5110100.51
2508.1910110.96
2508.15 10112.1
2508.1510112.41
2508.1910113.19
2508.95 10127.3
2509.4310154.07
2508.6810169.42
2508.05 10172.2
2507.8510173.69
2507.8210176.66
2507.0510187.46
2506.4910194.36
2506.16 10202

250610205.09
2505.9710206.92

250610209.49
2505.9310213.04
2505.9810217.08
2506.0310220.88
2506.1610222.37
2506.510228.28

2506.8110234.36
2507.51 10248.5
2507.7810254.58

2509.18 9923.392508.34 9923.852508.34
2508.27 9928.37 2508.25 9930.89 2508.19
2508.18 9931.74 2508.18 9932.6 2508.2
2507.81 9952.362507.32 9955.222507.11

2506 9966.6 2506 9966.95 2506
2506.13 9971.45 2506.01 9971.59 2506
2505.05 9987.22 2504.78 9994.482504.78
2505.0810008.23 2505.5610014.67 2505.96
2505.9910020.01 2505.9910024.25 2505.97
2505.9410036.77 2505.9210038.352505.93
2505.910047.462505.89 10049.8 2505.88

2505.8810052.07 2505.910053.02 2505.98
250610058.25 2506.43 10058.8 2506.48

2506.8410065.032507.0210067.382507.22
2507.6910073.682507.7210073.822507.73
2507.89 10076.1 2507.9110077.45 2508
2508.7610085.72 2508.7610085.73 2508.76
2508.7910090.822508.7910096.372508.61
2508.4810102.37 2508.4210102.94 2508.4
2508.1810111.25 2508.1710111.61 2508.16
2508.1510112.14 2508.1510112.19 2508.15
2508.1510112.452508.1610112.482508.16
2508.2110113.322508.22 10114.4 2508.3
2508.9310132.95 2509.22 10137.4 2509.07
2509.3610157.37 2509.1110159.35 2509.1
2508.27 10170 2508.2210170.99 2508.12
2508.01 10172.3 250810173.04 2507.91
2507.8410173.722507.8410173.74 2507.84
2507.5810177.34 2507.5210179.18 2507.4
2506.6410187.59 2506.6310189.47 2506.57
2506.3710197.42 2506.2810199.15 2506.23
2506.1210202.75 2506.0710203.18 2506.06

250610205.94 2505.9810206.36 2505.97
2505.97 10207.1 2505.9610207.58 2505.95

250610210.08 250610211.37 2505.94
250610214.61 250610215.17 2506

2505.9910217.57 2505.9910218.16 2506
2506.110220.96 2506.110221.01 2506.11

2506.1610223.05 2506.1910223.12 2506.2
2506.5210228.42 2506.53 10228.5 2506.54
2506.9310237.65 2507.1410239.72 2507.3
2507.5210248.91 2507.5310251.27 2507.63
2507.81 10254.72507.8210254.792507.82

Dibble Engineering
November, 2006

7 Rio Verde Area Drainage Master Plan
HEC-RASOutput-RV Wash!



10255.35
10257.14
10263.34
10273.38
10288.04
10291.52
10309.53
10316.9

10324.17
10329.4

10339.52

2507.8610255.592507.8610255.61
2507.8910257.31 2507.8910258.32
2507.9810263.42 2507.9810264.33
2508.1510278.72 2508.1410285.02
2508.0910290.02 2508.0110290.16

250810292 .51 250810293.15
2507.410309.76 2507.4310310.73

2507.6710317.16 2507.68 10318.1
2507.8510325.432507.86 10326
2508.1710330.48 2508.2610332.69
2509.1610340.94 2509.11 10343.7

2507.8610256.14
2507.910260.01

250810265.63
2508.1310285.91

250810290.18
250810302.47

2507.4810310.81
2507.710320.76
2507.9 10327.3

2508.4310336.43
2509.05

2507.8710256.99
2507.9310260.89
2508.0210266.95
2508.1210286.23

2508 10290.2
2507.4910304.28
2507.4910315.71
2507.7210320.95

250810329.15
2508.8410336.87

2507.89
2507.94
2508.05
2508.11

2508
2507.42
2507.64
2507.72
2508.14
2508.87 •

Manning's n Values
Sta n Val

num=
Sta n Val

3
Sta n Val

**** ......... '" '* "'.* ****************** *** '" '" '" '" '" '" *** "' .. '" '" **
9886.66 .055 9978.53 .0510008.23 .055

Bank Sta: Left Right
9971. 8410016.39

CROSS SECTION

RIVER: RV WI
REACH: R1

Lengths: Left Channel Right
613.78 613.64 630.41

RS: 6.681

Coeff Contr.
.1

Expan.
.3

INPUT
Description:
Station Elevation Data num=

Sta Elev Sta Elev
184

Sta Elev Sta Elev Sta Elev

9948.49
9949.69
9952.71
9965.96
9970.54
9982.82
9987.05
9999.89

10007.01
10017.15

10031. 2
10037.36
10040.22
10068.45
10081. 54

10085.3
10103.09
10108.85
10116.23
10119.86
10124.56
10128.86
10133.25
10138.28
10150.72

10188.1
10191.78
10193.53
10201.78
10206.53
10211. 57
10217.31
10230.76
10240.61
10269.11
10274.33
10293.03

2492.71 9948.91
2492.81 9950.48
2492.76 9953.89

2492 9966.02
2491. 73 9971.76
2490.78 9983.69

2490.4 9989.55
2489.2310002.39
2490.2410012.47

2490.810018.06
2490.2410035.44
2489.9910038.62

2489.910063.94
2488.510070.52

249010081.62
2490.3810085.47
2490.3610103.79
2490.1810110.55
2490.05 10117.5

2490 10120.6
2489.9110124.86
2490.0210129.39
2490.1810133.82
2490.26 10138.6
2490.8910158.13
2493.7510189.91

249410191.86
2493.99 10193.9
2493.9210202.34
2493.8610209.95
2493.6310215.55
2493.11 10219.2
2491.8910239.29
2491. 0110242.89
2491. 6510270.64

249210274.39
2492.6210299.73

2492.74 9949.06
2492.88 9951.27
2492.69 9962.5

2492 9966.07
2491.65 9972.47

2490.7 9984.67
2490.17 9991.44
2489.5910003.57
2490.9910015.21
2490.7610024.83
2490.0710035.85
2489.9510039.42
2488.33 10066
2488.7710075.42

249010081. 65
2490.410085.83

2490.34 10105.4
2490.15 10112.8
2490.0210117.54
2489.9910121.92
2489.9110125.28
2490.0510130.86

2490.210134.86
2490.2810138.71
2491.4110162.74
2493.9110190.51
2494.0110192.48
2493.9810194.78
2493.9210204.28

2493.710210.54
2493.2710215.92
2492.9410225.92
2491.1210240.38
2490.8410252.69

2491. 810271. 51
249210274.53

2492.9210310.18

2492.76 9949.26
2492.84 9951.39
2492.21 9964.22

2492 9966.13
2491.61 9976.21
2490.61 9985.49

2490 9992.13
2489.7610005.27
2490.8710015.56
2490.4910026.07
2490.0510037.04
2489.93 10039.9
2488.1810067.53
2489.4210081.45

249010084.06
2490.43 10091.5

2490.310106.37
2490.1110113.56
2490.0210118.86
2489.9610122.82
2489.9310126.73
2490.09 10131.9
2490.2110136.24
2490.28 10140.7
2491.8210164.74
2493.9410191.22

249410192.49
2493.9710196.27
2493.9110204.51
2493.6810210.74
2493.2410216.25
2492.3310228.51
2491.0310240.41
2490.1210263.53
2491.89 10273.3

249210277 .11
2493.2910318.28

2492.78 9949.48
2492.84 9952.07

2492.1 9965.91
2491.99 9968.75
2491.37 9981.03
2490.54 9986
2489.94 9993.46

249010005.77
2490.8610015.88
2490.4410027.05
2490.02 10037.2
2489.9110040.12
2488.3910067.83

249010081.49
2490.2710084.84
2490.5110096.13
2490.2810107.62
2490.0810114.16
2490.0110119.77
2489.9410124.04
2489.9710127.99
2490.1310132.66
2490.2410136.46
2490.3 10147.6

249210175.59
2493.9710191.74

249410192.93
2493.9610198.88
2493.9210205.51
2493.6810210.95

2493.210216.53
2492.0910229.56
2491.0310240.48
2491.1410268.94
2491.9710274.19
2492.0610289.37
2493.55

2492.79
2492.8

2492
2491.84
2490.94
2490.49
2489.82
2490.07
2490.84

2490.4
2490

2489.9
2488.43

2490
2490.34
2490.53
2490.24
2490.07

2490
2489.92

2490
2490.16
2490.24
2490.88
2492.73

2494
2493.99
2493.93
2493.88
2493.67
2493.18

2492
2491.02
2491.64

2492
2492.51

•

Manning's n Values
Sta n Val

num=
Sta n Val

3
Sta n Val

*** '" '" ***************** '" '" '" "' ....... '" '" ** '" '" ** '" ** '" 11 '" '" ***
9948.49 .055 9992.13 .0510070.52 .055

Bank Sta: Left Right
9981.0310012.47

CROSS SECTION

RIVER: RV WI
REACH: R1

Lengths: Left Channel Right
360.74 356.27 355.13

RS: 6.613

Coeff Contr.
.1

Expan.
.3

INPUT
Description:
Station Elevation Data num=

Sta Elev Sta Elev
173

Sta Elev Sta Elev Sta Elev

'" '" '" '" '" '" '" '" '" '" "' .. '" '" '" '" '" '* '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" * '" "' .... ** '" '* '" '" '" '" '" '" '" '" '" '" '" '" '" * '" '" '" * '* '" '" '" '" '" '" '" '" "' .. '" '" '" '" '" '" '" '"
9860.72 2481.84 9862.39 2482 9862.92 2482.05 9863.7 2482.07 9864.11 2482.04
9864.86 2482 9864.87 2482 9865.74 2481. 95 9865.91 2481. 94 9866.01 2481. 94
9868.21 2481. 81 9871.79 2481.61 9873.06 2481. 54 9877.43 2481.29 9879.62 2481.17
9880.69 2481.11 9888.62 2480.7 9889.22 2480.67 9890.15 2480.62 9891.17 2480.56
9891. 72 2480.53 9892.05 2480.51 9896.6 2480.29 9898.43 2480.33 9899.99 2480.33
9903.63 2480.38 9926.68 2480.82 9927.43 2480.84 9928.16 2480.85 9928.84 2480.86
9935.49 2480.91 9936.24 2480.93 9937.12 2480.95 9938.15 2480.98 9939.03 2481. 01
9939.73 2481.03 9940.23 2481. 04 9941. 08 2481. 06 9942.31 2481.09 9947.35 2481.14
9948.85 2481.18 9960.83 2481. 31 9961.15 2481. 32 9963.34 2481.5 9963.4 2481. 5
9963.47 2481. 5 9963.57 2481. 51 9964.07 2481.55 9979.47 2481.67 9983.52 2481.64
9984.76 2481.63 9985.3 2481. 62 9985.31 2481.62 9989.22 2481.2 9994.43 2480.63

10000.22 2480.110000.27 2480.0910000.35 2480.0910000.44 2480.110000.51 2480.1
•
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10000.57
10017.81
10035.03
10050.95
10052.58
10052.78

10060.5
10067.1

10076.19
10077 .46

10082.4
10095.71
10105.48
10109.96
10113.16
10117.24
10123.19
10130.95
10140.42
10144.99

10160.8
10164.26
10171. 83

2480.1110000.64
2481.4110024.62
2482.22 10037.6
2482.9810051.36
2483.0310052.62
2483.0310058.96
2482.7210061.33
2482.4410068.62
2482.0210076.33
2481. 9710077.92
2482.0110082.51
2482.1210099.85
2482.0610106.45
2481.9310111.05
2481.8510113.62
2481. 7410117.86
2481.6310123.39

248210131.04
2482.58 10141.3
2482.8510145.79
2483.8910161.15

2484 10164.6
2484.1310179.25

2480.11 10000.7
2481. 7310025.36
2482.3510038.73

248310051.54
2483.0310052.66
2482.7910059.26
2482.6810062.07
2482.3710070.96
2482.02 10076.5
2481.9610078.42
2482.0110086.68
2482.1510103.21
2482.0310107.53

2481.910111.84
2481.84 10115.6
2481.7210118.29
2481.6410123.97

2482 10131.4
2482.6310141.73
2482.910151.34
2483.910161.56

2484.0110167.21
2484.2110179.59

2480.11 10004.8
2481.7710029.92
2482.410050.37

2483.01 10051.7
2483.03 10052.7
2482.7710059.51
2482.6510062.68
2482.2610072.83
2482.0110076.73
2481.96 10079.2
2482.0310086.88
2482.1210103.87

248210107.64
2481. 88 10112.4
2481.7810116.07
2481.7110122.37
2481.6610129.46
2482.0210136.33
2482.6610142.42
2483.2610160.31
2483.9210162.07
2484.0610167.41
2484.22

2480.4110006.44
2481.9810030.32
2482.9510050.69
2483.0210052.26
2483.0310052.75
2482.7610059.91
2482.6210065.74
2482.1810075.93

248210076.76
2481.9810081.68
2482.0210088.79
2482.1110104.63

248210108.79
2481.8710112.75
2481. 7710116.63
2481.59 10123.1
2481.9210130.84
2482.3310137.49

2482.710143.57
2483.8710160.65
2483.9610162.64
2484.0610170.15

2480.54
2482

2482.97
2483.04
2483.03
2482.74

2482.5
2482.03

2482
2482

2482.07
2482.08
2481. 97
2481. 86
2481. 76
2481. 62

2482
2482.4

2482.77
2483.88
2483.99
2484.09

Manning's n Values
Sta n Val

num=
Sta n Val

3
Sta n Val

9860.72 .055 9989.22 .0510006.44 .055

Bank Sta: Left Right
9984.7610024.62

Left Levee Station-

CROSS SECTION

RIVER: RV WI
REACH: Rl

Lengths: Left Channel Right
457.89 460.46 463.57

9863.7 Elevation- 2482.07

RS: 6.526

Coef! Contr.
.1

Expan.
.3

INPUT
Description:
Station Elevation Data num=

Sta Elev Sta Elev
146

Sta Elev Sta Elev Sta Elev

9842.21 2469.67 9842.42 2469.69 9842.61 2469.69 9844.67 2469.56 9844.77 2469.56
9844.85 2469.55 9844.94 2469.55 9845.03 2469.54 9845.44 2469.52 9847.02 2469.41
9851. 84 2469.07 9854.73 2468.95 9857.42 2468.78 9863.91 2468.51 9865.81 2468.42
9873.02 2468.13 9875.17 2468.06 9875.86 2468.06 9876.3 2468.06 9878.72 2468.17
9886.79 2468.63 9892.5 2468.94 9912.52 2469.99 9912.54 2470 9912.61 2470
9913.99 2470.07 9919.92 2470.38 9921.69 2470.48 9923.24 2470.56 9926.31 2470.7
9927.84 2470.64 9928.4 2470.61 9929.12 2470.58 9934.86 2470.31 9936.13 2470.25
9937.25 2470.19 9938.24 2470.14 9938.98 2470.1 9939.43 2470.08 9940.23 2470.04
9941.14 2470 9941.89 2469.97 9944.28 2469.85 9945.48 2469.79 9946.17 2469.76
9946.63 2469.74 9946.96 2469.72 9947.21 2469.71 9947.4 2469.7 9948.04 2469.67
9948.56 2469.63 9949.78 2469.57 9950.92 2469.53 9953.252469.434 9958.7 2469.21
9964.28 2468.98 9965.39 2469.02 9970.72 2469.01 9986.51 2468.98 9993.57 2468.97

9995.8 2468.85 9999.76 2468.6410002.02 2468.74 10008.5 2469.0410016.87 2469.43
10017.19 2469.4410019.33 2469.4510035.09 2469.5210051.94 2469.610052.73 2469.56
10053.41 2469.5310063.15 2469.0710072.35 2468.6810073.74 2468.6210075.62 2468.54
10076.15 2468.5710076.87 2468.6210084.04 2469.1310090.29 2469.6710092.22 2469.66

10108.6 2469.5410109.17 2469.53 10109.6 2469.5310109.89 2469.5310110.05 2469.53
10112.27 2469.5110113.65 2469.5710115.24 2469.6510116.99 2469.7510117.27 2469.77
10117.57 2469.79 10117.9 2469.8110118.27 2469.8410118.7 2469.8710119.18 2469.9
10119.72 2469.9410120.34 2469.9810120.65 247010120.66 247010120.67 2470

10120.7 247010121.48 2470.0510122.02 2470.0910122.11 2470.0910123.15 2470.16
10124.57 2470.2410124.79 2470.2610126.55 2470.37 10126.9 2470.3910128.16 2470.47

10129 2470.5210129.46 2470.5510129.96 2470.58 10130.7 2470.6310131.65 2470.69
10132.28 2470.7310133.39 2470.810134.18 2470.85 10135 2470.910135.96 2470.96
10136.54 247110136.91 2471.0310137.69 2471.0710138.09 2471.110138.49 2471.13
10139.02 2471.1610139.44 2471.1810139.67 2471.210140.28 2471.2410140.64 2471. 26
10140.98 2471.2810142.03 2471.3510142.33 2471.3610142.63 2471.3810144.19 2471.48
10144.47 2471.510145.65 2471.5710145.89 2471. 5910146. 59 2471. 6310146. 76 2471. 64
10146.91 2471. 6510147 .51 2471.6910150.86 2471.910151.18 2471.9210151.77 2471. 96
10151. 87 2471. 97

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

** 'lit .. * ** * ** * * * *.'" * 'lit * * * '* ** 'lit. * * * * '* 'lit ** * •• ***********
9842.21 .055 9986.51 .05 10008.5 .055

Bank Sta: Left Right Lengths: Left Channel Right Coef! Contr. Expan.
9953.2510017 .19 0 0 0 .1 .3

Left Levee Station= 9926.31 Elevation= 2470.7

CROSS SECTION

RIVER: RV WI
REACH: R2 RS: 6.453

INPUT
Description: Q=1110 cfs (CP4N, 24 hr)
Station Elevation Data num= 110

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
********************************************************************************

9906.04
9928.44
9943.99
9947.58
9955.34

2461. 33
2460.79
2460.38
2460.26

2460

9907.57
9934.7

9944.47
9949.16
9956.56

2461.42
2460.65
2460.36
2460.21
2459.95

9915 2461.18
9935.98 2460.61
9945.04 2460.34
9950.99 2460.15

9957.7 2459.92

9926.742460.84
9936.932460.58
9945.96 2460.32
9953.11 2460.08
9960.84 2459.85

9927.86
9943.45
9947.36

9955.1
9961. 31

2460.81
2460.4

2460.27
2460.01
2459.83
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9964.17 2459.75 9970.86 2459.55 9973.68 2459.47 9975.82 2459.41 9976.99 2459.37
9978.06 2459.34 9981.96 2459.23 9982.26 2459.18 9985.52 2458.59 9986.46 2458.44
9986.49 2458.43 9988.76 2458.04 9988.99 2458 9989.62 2457.89 9992.21 2457.45
9993.31 2457.26 9994.48 2457.28 10006.3 2457.4810007.07 2457.5310007.25 2457.55

10007.58 2457.5710008.03 2457.6110008.73 2457.671 0009.89 2457.7610012.71 2458 •10013.47 2458.0710016.62 2458.3310017.94 2456.4410016.16 2456.4610016.61 2458.5
10019.02 2456.53 10020.2 2456.64 10022.3 2458.6610026.02 2458.6310035.24 2458.61

10038.94 2458.5610040.72 2458.4210040.83 2458.4110040.94 2458.410041.04 2458.4
10041.33 2458.3810041.69 2458.3410042.44 2458.2710043.69 2458.1710044.37 2456.1
10044.99 2458.04 10045.4 245810045.42 245810046.04 2457.9510046.61 2457.9
10047.092457.8610047.48 2457.8210047.76 2457.7910048.85 2457.6610054.68 2457.61
10055.82 2457.6210062.81 2457.710063.61 2457.71 10065.6 2457.7210068.37 2457.77
10068.77 2457.8610069.31 2457.9710069.47 2456 10070.2 2458.1510072.97 2456.74
10075.83 2459.3810075.92 2459.410075.95 2459.410075.96 2459.4110075.98 2459.41

10076.1 2459.4310076.27 2459.410079.91 2459.3810084.04 2459.3110087.19 2459.27
10069.69 2459.2310136.91 2459.0710139.14 2459.0210140.12 2456.9810158.37 2459.41
10192.42 2459.9610192.46 2459.9410193.11 2459.9110199.14 2459.6610205.55 2459.37

Manning I 5 n Values
Sta n Val

num=
Sta n Val

3
Sta n Val

"' .. '" '" '" .'**** '" '" ******* .. '" '" *** ********* '" '" ** '" '" ******* ..
9906.04 .055 9986.46 .0510063.61 .055

Bank Sta: Left Right Lengths: Left Channel Right
9982.2610075.83 49.12 49.12 49.12

Ineffective Flow num=
Sta L Sta R Elev Permanent

10076.110205.55 2460 F
Right Levee Station=10192. 42 Elevation= 2459.96

Coer! Contr.
.3

Expan.
.5

CROSS SECTION

RIVER: RV WI
REACH: R2 RS: 6.446

INPUT
Description:
Station Elevation Data nurn=

Sta Elev Sta Elev
109

Sta Elev Sta Elev St. Elev
****************"'***********'****************'****** ..... *****'********."'***********

9888.13 2459.78 9889.76 2459.93 9889.79 2459.93 9889.82 2459.93 9889.85 2459.93
9889.94 2459.93 9890.07 2459.92 9896.3 2459.44 9901. 07 2459.07 9902.57 2458.94
9904.54 2458.79 9905.78 2458.69 9907.08 2458.59 9908.02 2458.52 9908.72 2456.47
9910.95 2458.3 9911.69 2458.24 9912.08 2458.21 9912.75 2458.16 9913.43 2456.11
9914.13 2458.05 9914.21 2458.05 9914.82 2458 9914.86 2458 9915.59 2457.94
9916.16 2457.9 9916.63 2457.86 9917.01 2457.84 9917.32 2457.81 9917.59 2457.79
9917.82 2457.78 9918.02 2457.76 9918.19 2457.75 9918.35 2457.74 9918.48 2457.73
9918.61 2457.72 9918.72 2457.71 9918.82 2457.7 9918.91 2457.7 9918.99 2457.69

9920.1 2457.65 9921.21 2457.61 9922.14 2457.56 9925.04 2457.62 9926.65 2457.65
9928.51 2457.61 9929.67 2457.59 9931.47 2457.6 9931. 89 2457.59 9932.45 2457.59
9959.12 2457.31 9962.01 2457.25 9963.4 2457.23 9965.07 2457.22 9968.56 2457.17
9970.23 2457.15 9972 .18 2457.13 9976.29 2457.07 9983.87 2456.759984.13 2454.45

10037.13 2454.4510037.96 2457.2310041.53 2457.1710041.64 2457.1710042.53 2457.21
10055.22 2457.8410060.35 2457.9710060.37 2457.9710060.42 2457.9710060.52 2457.97
10060.69 2457.9810061.29 2457.99 10062.7 245810062.89 245810065.06 2458
10066.56 245810067.48 245810067.97 245810068.77 245810069.31 2458
10069.79 245810070.22 245810070.82 245810071.54 245810073.59 2456
10074.68 245810082.26 2458.15 10062.8 2458.15 10084.9 2458.1710086.73 2456.14
10087.55 2458.1310088.59 2458.1210091.82 2458.0810093.45 2458.0710095.31 2458.05
10097.53 2458.0310097.62 2458.0310101.41 2458.110114.73 2457.9810118.07 2457.48
10124.17 2456.6110129.91 2457.29 10134.2 2457.6710135.78 2457.6310163.81 2457.91

10172.14 2458.3510172.86 2458.3910184.33 2458.53 10197 2458.46

•
Manning's n Values num=

Sta n Val Sta n Val
3
Sta n Val

*** *** '" '" ** ** '" '* '" ******** .. **. 11 '" .'********"' •• '" '" '" '" '" '" '"
9888.13 .055 9896.3 .0510042.53 .055

Bank Sta: Left Right
9983.6710037.96

Ineffective Flow num=
St. L St. R E1ev

9888.13 9976.87 2461.3
10042.96 10197 2461

Lengths: Left Channel
48.09 48.09

2
Permanent

F
F

Right
48.09

Caeff Contr.
.3

Expan.
.5

CULVERT

RIVER: RV WI
REACH: R2 RS: 6.439

****************************************.****.** ••••• *.*.********.******

INPUT
Description:
Distance from Upstream XS = 1
Deck/Roadway Width 46
Weir Coefficient 2.6
Upstream Deck/Roadway Coordinates

num= 7
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord

Upstream Bridge Cross Section Data
Station Elevation Data num- 109

Sta Elev Sta Elev Sta

Sta Hi Cord Lo Cord

•ElevSt.Sta Elev

10008.19 2461.28
10132.16 2460.02

Elev

9764.64 2461.35
10120.78 2460.2

9705 2456.69
10056.49 2460.82
10148.24 2459.88

********************************** •• *.* •• * ••••••• *.******* ••• ******* •• ** ••• *****
9888.132459.78 9889.762459.93 9889.792459.93 9889.822459.93 9889.85 2459.93
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9889.94
9904.54
9910.95
9914.13
9916.16
9917.82
9918.61

9920.1
9928.51
9959.12
9970.23

10037.13
10055.22
10060.69
10066.56
10069.79
10074.68
10087.55
10097.53
10124.17
10172.14

2459.93 9890.07
2458.79 9905.78
2458.3 9911. 69

2458.05 9914.21
2457.9 9916.63

2457.78 9918.02
2457.72 9918.72
2457.65 9921.21
2457.61 9929.67
2457.31 9962.01
2457.15 9972.18
2454.4510037.96
2457.8410060.35
2457.9810061.29

245810067.48
245810070.22
245810082.26

2458.1310088.59
2458.0310097.62
2456.6110129.91
2458.3510172.86

2459.92 9896.3 2459.44 9901.07 2459.07 9902.57 2458.94
2458.69 9907.08 2458.59 9908.02 2458.52 9908.72 2458.47
2458.24 9912.082458.21 9912.752458.16 9913.43 2458.11
2458.05 9914.82 2458 9914.86 2458 9915.59 2457.94
2457.86 9917.01 2457.84 9917.32 2457.81 9917.59 2457.79
2457.76 9918.19 2457.75 9918.352457.74 9918.48 2457.73
2457.71 9918.82 2457.7 9918.91 2457.7 9918.99 2457.69
2457.61 9922.142457.58 9925.04 2457.62 9926.652457.65
2457.59 9931.47 2457.6 9931.892457.59 9932.45 2457.59
2457.25 9963.4 2457.23 9965.072457.22 9968.562457.17
2457.13 9976.292457.07 9983.87 2456.75 9984.132454.45
2457.2310041.53 2457.1710041.64 2457.1710042.53 2457.21
2457.9710060.37 2457.9710060.42 2457.9710060.52 2457.97
2457.99 10062.7 245810062.89 245810065.06 2458

245810067.97 245810068.77 245810069.31 2458
245810070.82 245810071.54 245810073.59 2458

2458.15 10082.8 2458.15 10084.92458.1710086.732458.14
2458.1210091.82 2458.0810093.45 2458.0710095.31 2458.05
2458.0310101.41 2458.110114.732457.9810118.072457.48
2457.29 10134.2 2457.6710135.78 2457.6310163.81 2457.91
2458.3910184.33 2458.53 10197 2458.46

Manning's n Values
Sta n Val

num~

Sta n Val
3
Sta n Val

9888.13 .055 9896.3 .0510042.53 .055

Bank Sta: Left Right
9983.8710037.96

Ineffective Flow num=
Sta L Sta R Elev

9888.13 9978.81 2461.3

10042.96 10197 2461

Coeff Contr.
• 3

Permanent
F

F

Expan .
.5

Downstream Deck/Roadway Coordinates
num= 7

Sta Hi Cord La Cord Sta Hi Cord La Cord Sta Hi Cord La Cord

9705 2456.69
10056.49 2460.82
10148.24 2459.88

9764.64 2461.35
10120.78 2460.2

10008.19 2461.28
10132.162460.02

Downstream Bridge Cross Section Data
Station Elevation Data num= 71

Sta E1ev Sta E1ev Sta E1ev Sta E1ev Sta E1ev

9891. 7 2457.95 9892.04 2457.97 9892.26 2457.98 9892.65 2458 9892.66 2458
9892.68 2458 9893.8 2458.06 9894.84 2458.06 9895.95 2458 9896.02 2458
9896.1 2457.99 9896.52 2457.97 9896.73 2457.96 9899.51 2457.82 9900.93 2457.75

9901.35 2457.73 9903.02 2457.64 9903.31 2457.63 9905.74 2457.5 9906.29 2457.48
9917.52 2456.9 9918.99 2456.82 9919.62 2456.79 9920.29 2456.76 9928 2456.35
9929.46 2456.35 9930.33 2456.35 9933.29 2456.34 9936.18 2456.33 9936.4 2456.32
9938.79 2456.29 9942.27 2456.28 9944.05 2456.26 9947.55 2456.25 9950.71 2456.23
9952.18 2456.22 9955 2456.21 9969.03 2456.07 9970.31 2456.1 9971. 76 2456.09
9972.93 2456.09 9974.59 2456.13 9975.82 2456.13 9975.85 2456.13 9977.43 2456.12
9979.31 2456.11 9980.42 2456.11 9981. 76 2456.1 9982.48 2456.06 9983.42 2456
9983.44 2456 9984.11 2455.96 9985.55 2455.87 9986.55 2455.81 9987.26 2455.76
9987.7 2453.62 10040.7 2453.6210042.73 2455.5910043.77 2455.710044.34 2455.76

10045.76 2455.9110046.61 245610047.34 2456.08 10057.8 2457.2210063.47 2457.21
10071. 85 2457.1710075.84 2457.1610076.36 2457.1610079.16 2457.1310089.47 2457.01
10097.51 2457.01

Manning's n Values num=
Sta n Val Sta n Val

******** .. ***** .......... '* *** *** '* ........ *
9891.7 .055 9903.02 .05

Bank Sta: Left Right Coeff Centro Expan.
9987.2610042.73 .3 .5

Ineffective Flow num""
Sta L Sta R Elev Permanent

9891. 7 9982.26 2461. 3 F
10047.7310097.51 2461 F

Upstream Embankment side slope
Downstream Embankment side slope
Maximum allowable submergence for weir
Elevation at which weir flow begins
Energy head used in spillway design
Spillway height used in design
Weir crest shape

Number of Culverts -

a horiz. to 1.0 vertical
a horiz. to 1. 0 vertical

flow .95

'"" Broad Crested

Culvert Name Shape Rise Span
Culvert .1 Box 4 8
FHWA Chart • 8 - flared wingwalls
FHWA Scale i 1 - Wingwa11 flared 30 to 75 deg.
Solution Criteria = Highest u.S. EG
Culvert Upstrm Dist Length Top n Bottom n Depth Blocked Entrance Loss Coef Exit Loss Coef

1 46 .012 .012 0 .4 1
Number of Barrels =
Upstream Elevation". 2454.45
Centerline Stations

Sta. Sta. Sta. Sta. Sta. Sta.
9988.13 9997.1310006.1310015.1310024.1310033.13

Downstream Elevation.., 2453.62
Centerline Stations

Sta. Sta. Sta. Sta. Sta. Sta.
9991.7 10000.7 10009.7 10018.7 10027.7 10036.7

Dibble Engineering
November. 2006

11 Rio Verde Area Drainage Master Plan
HEC-RAS Output - RV Wash I



CROSS SECTION

RIVER: RV WI
REACH: R2 RS: 6.435 •INPUT
Description:
Station Elevation Data num=

Sta Elev Sta Elev
71
Sta Elev Sta Elev Sta Elev

**********i<*********************************************************************
9891.7 2457.95 9892.04 2457.97 9892.26 2457.98 9892.65 2458 9892.66 2458

9892.68 2458 9893.8 2458.06 9894.84 2458.06 9895.95 2458 9896.02 2458

9896.1 2457.99 9896.52 2457.97 9896.73 2457.96 9899.51 2457.82 9900.93 2457.75

9901. 35 2457.73 9903.02 2457.64 9903.31 2457.63 9905.74 2457.5 9906.29 2457.48
9917.52 2456.9 9918.99 2456.82 9919.62 2456.79 9920.29 2456.76 9928 2456.35
9929.46 2456.35 9930.33 2456.35 9933.29 2456.34 9936.18 2456.33 9936.4 2456.32

9938.79 2456.29 9942.27 2456.28 9944.05 2456.26 9947.55 2456.25 9950.71 2456.23

9952.18 2456.22 9955 2456.21 9969.03 2456.07 9970.31 2456.1 9971. 76 2456.09
9972.93 2456.09 9974.59 2456.13 9975.82 2456.13 9975.85 2456.13 9977.43 2456.12
9979.31 2456.11 9980.42 2456.11 9981. 76 2456.1 9982.48 2456.06 9983.42 2456
9983.44 2456 9984.11 2455.96 9985.55 2455.87 9986.55 2455.81 9987.26 2455.76

9987.7 2453.62 10040.7 2453.6210042.73 2455.5910043.77 2455.710044.34 2455.76
10045.76 2455.9110046.61 245610047.34 2456.08 10057.8 2457.2210063.47 2457.21
10071.85 2457.1710075.84 2457.1610076.36 2457.1610079.16 2457.1310089.47 2457.01
10097.51 2457.01

Manning' 5 n Values num=
Sta n Val Sta n Val

'* '* .. *--- ** '* '* '* ********* ******* '* '* **
9891.7 .055 9903.02 .05

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9987.2610042.73 59.03 59.03 59.03 .3 .5

Ineffective Flow num"" 2
Sta L Sta R Elev Permanent

9891. 7 9982.26 2461. 3 F
10047.7310097.51 2461 F

CROSS SECTION

RIVER: RV WI
REACH: R2 RS: 6.423

INPUT
Description:
Station Elevation Data num"" 89

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
****************************************************** *****1t********************

9927.62
9937.99
9974.33
9980.54
9987.62
10011.2

10015.17
10016.28
10021.77
10026.22
10038.98
10051.99
10088.52
10101.42
10106.44
10110.61
10127.55
10133.48

2456.5 9927.79
2456 9946.77

2454.02 9975.08
2453.76 9981.02
2453.24 9993.67
2453.93 10012.1

2454 10015.3
2454.0110017.33
2454.11 10021. 9
2454.2110027.38
2454.5310040.16
2454.42 10053.8
2456.1210089.36

245610101.97
245610107.03

2455.9610113.89
245610128.85

2456.0710134.66

2456.51 9929.43
2455.49 9962.64

2454 9975.36
2453.72 9984.78
2453.38 9995.81
2453.9510012.87

245410015.39
2454.0310017.69
2454.1110022.02
2454.2410027.83
2454.55 10044.6
2454.3810054.88
2456.1710089.84

245610104.28
245610107.15

2455.910116.98
245610129.39

2456.0910137.45

2456.43 9930.22
2454.57 9967.86
2453.99 9975.41
2453.45 9986.1
2453.4510001.44
2453.9710013.53

245410015.73
2454.0410017.99
2454.1110022.11
2454.2510031.13
2454.6210048.34
2454.3510086.32
2456.1610092.55

2456 10105.1
2456 10107.4

2455.9510119.92
2456 10130.1

2456.1310139.92

2456.39 9935.9
2454.22 9969.94
2453.99 9979.21
2453.37 9986.54
2453.6410009.38
2453.9710014.69
2454.0110016.01
2454.0410021.61
2454.1210023.11
2454.3310034.84
2454.5210050.76

245610086.33
2456.1110096.57

245610106.23
245610108.83

2455.9610124.24
245610132.31

2456.2

2456.11
2454.15
2453.82
2453.34
2453.89
2453.99
2454.01
2454.11
2454.13
2454.42
2454.45

2456
2456.09

2456
2455.98
2455.94
2456.05

•

Manning's n Values
Sta n Val

num=
Sta n Val

3
Sta n Val

*** '* '" '* '* '* ** .. *** '* ** '* '* '* .. **** ********* '" *- '* .. *** '* *****
9927.62 .055 9979.21 .0510050.76 .055

********************************************************************************

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9975.3610014.69 0 0 0 .1 .3

Right Levee Station-10089.36 Elevation= 2456.17

CROSS SECTION

RIVER: RV WI T3
REACH: R1 RS: 0.797

INPUT
Description: Q-430 cfs (CP2S, 24 hr)
Station Elevation Data num= 82

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

9901. 33 2559.11 9905.36 2559.12 9905.7 2559.12 9905.9
9906.25 2559.12 9907.52 2559.11 9914.85 2558.37 9917.09
9922.37 2557.7 9924.66 2557.51 9941. 69 2556.06 9942.31

9944.5 2556.06 9945.15 2556.07 9946.26 2556.08 9946.38
9957.58 2556.41 9958.76 2556.43 9960.01 2556.46 9962.89
9966.81 2556.54 9969.31 2556.55 9971.39 2556.24 9972.77

9977 .58 2555.41 9978.44 2555.28 9980.45 2555.01 9981.66
9983.942554.505 9985.91 2554.21 9986.69 2554. 09 9987.3

9987.61 2554 9991. 87 2553.46 9994.45 2553.13 9998.07
10010.732553.2410010.94 2553.2410012.99 2553.410013.18

Dibble Engineering
November, 2006

2559.129906.1
2558.17 9918.83
2556.01 9943.62
2556.08 9957.36
2556.52 9965.69
2556.03 9972.97
2554.84 9982.37

2554 9987.52
2552.6910009.72
2553.4210013.42

12

2559.12
2558

2556.04
2556.39
2556.53

2556
2554.74

2554
2553.19
2553.45

Rio Verde Area Drainage Master Plan
HEC-RAS Output-RV Wash!

•



10013.73 2553.4910014.09 2553.5310014.47 2553.5710015.87 2553.7110017.38 2553.87
10017.87 2553.9210018.61 255410019.34 2554. 07 10024.1 2554.5110029.22 2554.66

10037 2554.8910057.92 2555.5110064.33 255610064.35 255610069.23 2556.37
10069.75 2556.4110072.43 2556.6110074.05 2556.7410075.29 2556.8310075.58 2556.85
10083.34 2557.3910084.92 2557.5210086.24 2557.58 10087.4 2557.6810088.35 2557.77
10088.96 2557.8210089.82 2557.910090.93 255810091.07 2558.0110093.96 2558.23
10095.47 2558.3410096.21 2558.4

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

************************************************

9901.33 .055 9986.69 .0510017.87 .055

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9983.94 10024.1 269.34 194.82 200.73 .1 .3

CROSS SECTION

RIVER: RV WI T3
REACH: R1 RS: 0.760

INPUT
Description:
Station Elevation Data num""' 115

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
**************************""*****************.***"".******************************

9870.57
9879.26
9893.22
9900.59
9911.29
9923.23
9932.95
9935.98
9940.2

9944.12
9953.22
9963.22
9973.22
9985.98
9996.28

10003.29
10016.38
10025.04

10036.5
10047.48
10056.69
10066.79
10075.67

2554.6 9876.1
2553.75 9883.22
2552.37 9897.4
2551. 88 9902.2
2551.24 9913.23
2550.63 9924.82
2550.21 9934.44
2550.12 9936.38

2550 9940.86
2549.89 9944.67
2549.64 9955.69
2549.39 9966.27
2549.19 9976.26
2548.96 9987.94
2548.99 9998.13
2549.1110006.33
2549.3710019.99

255010026.09
2550.9210038.16
2551. 8810048.84
2552.61 10058.1
2553.3810068.06

255410077.67

2554.08 9876.57 2554.03 9876.82 2554 9877.462553.93
2553.37 9886.32 2553.04 9888.22 2552.87 9891.3 2552.55
2552.08 9898.31 2552 9898.34 2552 9899.62551.93
2551.81 9903.35 2551.75 9907.25 2551.44 9908.232551.39
2551.14 9916.29 2550.99 9918.22 2550.88 9921.28 2550.73
2550.55 9926.77 2550.45 9928.23 2550.42 9932.032550.23
2550.17 9934.812550.15 9935.192550.14 9935.58 2550.13
2550.11 9937.192550.09 9938.44 2550.05 9939.31 2550.03
2549.98 9941.922549.95 9942.692549.93 9943.62 2549.91
2549.88 9948.22 2549.78 9951.282549.699952.532549.66
2549.57 9957.622549.52 9958.222549.51 9961.282549.44
2549.32 9967.74 2549.27 9968.22 2549.27 9971.27 2549.21
2549.12 9978.22 2549.11 9981.26 2549.04 9983.22 2549.03
2548.94 9988.22 2548.94 9991.27 2548.97 9993.22 2548.96
2548.98 9998.23 2548.98 10001.3 2549.0110003.22 2549.11
2549.1310008.21 2549.2310011.35 2549.2510013.21 2549.35
2549.5810021.05 2549.6610023.17 2549.8410024.21 2549.93
2550.110026.37 2550.1210031. 94 2550.5210033.17 2550.63

2551.0710041.54 2551.3610045.81 2551.7310046.59 2551.8
255210049.56 2552.0510050.69 2552.1410051. 89 2552.23

2552.7310061. 74 255310062.35 2553.0610063.08 2553.09
2553.4510070.952553.6410072.322553.7510074.36 2553.9
2554.15 10078.8 2554.1110083.03 2554.310085.68 2554.19

Manning' 5 n Values
Sta n Val

num=
Sta n Val

3
Sta n Val

9870.57 .055 9952.53 .0510003.29 .055

Bank Sta: Left Right
9932.9510026.09

CROSS SECTION

RIVER: RV WI T3
REACH: R1

Lengths: Left Channel Right
557.67 549.66 562.77

RS: 0.656

Coeff Contr.
.1

Expan.
.3

INPUT
Description: Q=500 cfs (CP3S, 24
Station Elevation Data num=

Sta Elev Sta Elev

hr)
135

Sta Elev Sta Elev Sta Elev

9822.63 2541.35 9823.52 2541.4 9824.41 2541.46 9825.16 2541.49 9826.49 2541.44
9839.91 2540.85 9840.39 2540.82 9841.33 2540.76 9842.02 2540.73 9842.49 2540.7
9842.84 2540.69 9849.82 2540.18 9850.74 2540.09 9850.79 2540.08 9851.28 2540.04

9851. 3 2540.04 9851. 31 2540.03 9851. 32 2540.03 9851. 35 2540.03 9851.37 2540.03
9851. 4 2540.03 9851. 84 2540.01 9851. 93 2540 9851.97 2540 9852.22 2540

9852.28 2540 9852.66 2540 9852.73 2540 9854.15 2539.91 9854.36 2539.9
9855.76 2539.83 9856.23 2539.79 9857.67 2539.7 9860.22 2539.5 9864.862539.19
9865.14 2539.17 9865.18 2539.17 9865.33 2539.16 9873.83 2538.47 9873.862538.47
9873.89 2538.47 9873.92 2538.47 9873.94 2538.46 9873.97 2538.46 9873.98 2538.46
9874.12 2538.45 9881. 58 2538.36 9881.9 2538.35 9882.38 2538.34 9882.642538.34
9883.05 2538.33 9883.64 2538.33 9888.19 2538.27 9889.14 2538.25 9890.39 2538.24
9891. 59 2538.22 9892.72 2538.21 9893.75 2538.19 9896.25 2538.16 9897.422538.14
9898.85 2538.12 9900.59 2538.1 9901.51 2538.09 9902.7 2538.07 9903.62538.06
9903.73 2538.06 9904.24 2538.05 9904.99 2538.04 9906.35 2538.04 9910.56 2538
9910.88 2538 9911.16 2538 9911.27 2538 9912.07 2537.99 9918.462537.93
9921.44 2537.92 9922.2 2537.9 9924.41 2537.88 9925.81 2537.86 9927.31 2537.84
9927.61 2537.83 9930.08 2537.8 9932.4 2537.79 9934.53 2537.78 9936.8 2537.76
9941.22 2537.74 9943.81 2537.69 9944.24 2537.69 9944.78 2537.68 9946.67 2537.65
9962.01 2537.78 9964.39 2537.69 9966.04 2537.68 9968.96 2537.56 9970.1 2537.54

9973.8 2537.39 9978.89 2537.23 9979.33 2537.22 9984.29 2537.13 9985.11 2537.12
9987.15 2536.93 9987.25 2536.92 9987.38 2536.91 9987.62 2536.88 9987.992536.85
9990.16 2536.63 9992.27 2536.42 9996.34 2536 9997.95 2535.8410002.12 2535.41

10003.68 2535.6510006.06 253610007.18 2536.1710012.17 2536.910013.752537.128
10019.78 2538 10020 2538.0110025.45 2538.3410026.23 2538.3810026.99 2538.42
10028.11 2538.4910028.63 2538.52 10038.6 2539.0910050.63 2539.7710054.66 2540
10056.18 2540.1510061.84 2540.7110061.94 2540.7110061.95 2540.7110061.962540.71
10066.08 2540.7110066.48 2540.7110066.85 2540.7110067.19 2540.71 10067.22540.71

Manning' 5 n Values num= 3
Sta n Val Sta n Val Sta n Val

Dibble Engineering 13 Rio Verde Area Drainage Master Plan
November, 2006 HEC-RAS Output-RV Wash I



'*'*'*'*'*'*'*'*'*'*'*'*'*'*'*'*'*'*'*'*'*'*'*'**'*'*'*'*'*'*'*'*'*'*'*'*'*'*'*'*'*'*'*'**'*'*
9822.63 .055 9990.16 .0510012.17 .055

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9984.2910013.75 550.92 552.74 557 .1 .3 •CROSS SECTION

RIVER: RV WI T3
REACH: R1 RS: 0.552

INPUT
Description:
Station Elevation Data num~ 115

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
****'*'*'*'*'*'*'*'**'*'*'*'*'********'**'*'*'*'*'*'*'*'*'*'*'***'*'*'*'*'*'*'*'*'*'***********'**'*'*'*'*'*'*'*'*'**'*'*'*'****'*

9865.86 2530.85 9866.03 2530.85 9868.7 2530.86 9869.11 2530.86 9869.83 2530.87
9878.92 2530.47 9886.7 2530.19 9888.19 2530.13 9891.1 2530 9891. 2 2530
9891. 32 2530 9891. 82 2530 9898.35 2529.75 9902.68 2529.58 9905.72 2529.46
9905.96 2529.45 9906.22 2529.44 9906.53 2529.42 9908.19 2529.3 9908.69 2529.26

9909.2 2529.22 9909.64 2529.19 9910.41 2529.13 9917.67 2528.57 9919.17 2528.46
9921. 8 2528.26 9924.66 2528.05 9925.25 2528 9925.26 2528 9925.81 2527.96
9925.9 2527.95 9927.13 2527.86 9927.9 2527.8 9928.85 2527.73 9930.62 2527.59

9932.08 2527.47 9933.49 2527.36 9933.85 2527.33 9935.17 2527.23 9951. 69 2526.25
9952.38 2526.21 9953.95 2526.14 9955.1 2526.1 9956 2526.06 9956.49 2526.04
9957.05 2526.03 9957.44 2526.01 9957.95 2526 9957.99 2526 9959.51 2525.96
9964.95 2525.78 9969.15 2525.24 9976.17 2524.43 9979.86 2524 9979.88 2524
9979.95 2524 9979.97 2524 9983.95 2523.53 9984.42 2523.47 9984.57 2523.45
9984.62 2523.45 9984.78 2523.43 9987.05 2523.5710002.73 2523.5310003.22 2523.52

10006.45 2523.2710007.69 2523.4510008.36 2523.55 10009.3 2523.6910010.59 2523.88
10011.44 252410011.46 2524 10011. 8 2524.0510011.82 2524.0510011.84 2524.05
10011.86 2524.0610012.91 2524.2110012.99 2524.2210014.65 2524.4710014.72 2524.48
10018.79 2525.0210019.76 2525.1410019.78 2525.1510020.47 2525.2210021.73 2525.35
10021.91 2525.3810022.23 2525.4310026.85 252610027.34 252610027.75 2526
10027.96 252610028.18 2526 10029.2 2526.1410030.81 2526.2710032.03 2526.11
10058.55 2526.5810065.81 2526.9110068.21 2526.910083.86 2527.1610084.84 2527.17
10085.29 2527.1810086.13 2527.1910095.35 2527.210108.96 2527.2710111. 38 2527.24
10114.83 2527.1910120.17 2527.1310120.19 2527.1310120.23 2527.1310123.54 2527.31
10136.01 252810136.43 2528.0210140.04 2528.2310142.82 2528.3910147.27 2528.64

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

* * *'*'*'*'* '* '*'* '*'* ** *'* *'*'*'****'*'*'*'*'*'*'* '*'* '* '* * * * * * *'*'* '*'* '* '* '* '*
9865.86 .055 9976.17 .0510007.69 .055

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9964.9510026.85 428.96 407.08 407.98 .1 .3

CROSS SECTION •RIVER: RV WI T3
REACH: R1 RS: 0.475

INPUT
Description:
Station Elevation Data num= 115

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
'*'*'*'*'**********'**'*********'********************************'*******'*****'*'****'*'*'*'*'*'*

9685.19 2521.72 9694.63 2520.99 9707.6 2520.01 9707.64 2520.01 9707.67 2520
9707.73 2520 9710.76 2519.81 9711.25 2519.78 9718.25 2519.33 9719.98 2519.21
9729.68 2518.51 9730.7 2518.44 9732.93 2518.26 9735.84 2518 9736.85 2517.93
9752.48 2516.97 9754.67 2516.84 9764.91 2516.7 9766.54 2516.67 9768.07 2516.63
9769.53 2516.6 9776.58 2516.28 9779.63 2516.14 9781.19 2516.06 9782.25 2516

9782.3 2516 9782.65 2515.98 9787.14 2515.78 9788.392515.79 9789.54 2515.79
9791. 97 2515.79 9795.16 2515.79 9799.32 2515.84 9802.2: 2515.83 9803.18 2515.83
9804.67 2515.82 9810.01 2515.52 9814.19 2515.3 9815 2515.26 9816.22 2515.21
9819.08 2515.17 9821.18 2515.28 9826.73 2515.69 9829.67 2516 9829.78 2516
9830.65 2516 9837.96 2516.26 9840.09 2516.38 9841.21 2516.39 9841. 42 2516.38
9844.83 2516.47 9847.65 2516.55 9852.9 2516.57 9856.91 2516.64 9860.25 2516.69
9873.41 2516.78 9875.7 2516.74 9915.23 2516.85 9915.51 2516.85 9915.95 2516.86
9916.88 2516.84 9916.99 2516.84 9917.09 2516.83 9917.272516.83 9917.34 2516.83
9957.35 2516.5 9957.74 2516.49 9957.96 2516.48 9958.672516.46 9963.87 2516.32
9964.79 2516.32 9965.62 2516.29 9966.67 2516.29 9966.992516.29 9967.38 2516.29
9968.76 2516.25 9970.96 2516.19 9971.22516.19 9973.42516.17 9975.33 2516.1
9975.65 2516.1 9977 .12 2516.05 9978.11 2516.02 9978.192516.02 9978.32 2516.01
9978.72 2516 9984.12 2515.89 9985.24 2515.87 9985.61 2515.85 9988.77 2515.39
9993.51 2514.7 9995.43 2514.43 9997.93 2514.08 9998.48 2514 9999.54 2513.85

10000.84 2513.8210001.67 251410004.92 2514.5210011.21 2515.5310012.59 2515.75
10013.04 2515.8210013.26 2515.8610014.48 2516 10019.2 2516.510020.48 2516.63
10033.64 2518 10033.7 251810033.73 2518 10034 2518.0210034.65 2518.07
10035.18 2518.1110042.14 2518.6510059.58 2520 10059.8 2520.01 10060.9 2520.02

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

'*'*'* '* * * * *'** '* *'*** '* *'* '* '* '* '* '* '** * * * * * * '* '********* * '* '*****
9685.19 .055 9988.77 .0510004.92 .055

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9977 .12 10019.2 501. 31 501.12 508.45 .1 .3

Ineffective Flow num= 1
Sta L Sta R Elev Permanent

9685.19 9915.95 2520 F

CROSS SECTION •RIVER: RV WI T3
REACH: R1

Dibble Engineering
November, 2006

RS: 0.380

14 Rio Verde Area Drainage Master Plan
HEC-RAS Output-RV Wash I



INPUT
Description:
Station Elevation Data num"" 150

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
******************************************************.*************************

9706.72 2508.99 9707.32 2508.99 9708.22 2509.02 9711.19 2509.15 9714.92 2509
9715.03 2509 9717.43 2508.78 9720.96 2508.46 9722.06 2508.36 9728.75 2508
9728.82 2508 9728.83 2508 9728.84 2508 9728.85 2508 9728.86 2508
9728.87 2508 9732.11 2508 9732.45 2508 9738.99 2507.86 9739.21 2507.85
9748.51 2507.71 9763.22 2506.94 9766.42 2506.84 9767.63 2506.8 9767.8 2506.8
9767.97 2506.79 9768.13 2506.78 9768.28 2506.78 9771.25 2506.68 9772.05 2506.66
9772.91 2506.66 9773.89 2506.67 9774.52 2506.68 9775.082506.67 9776.6 2506.65
9778.67 2506.62 9781.79 2506.61 9787.16 2506.58 9792.512506.55 9795.64 2506.53
9799.95 2506.51 9803.29 2506.51 9804.11 2506.51 9807.13 2506.51 9812.72 2506.16
9813.64 2506.1 9814.59 2506.03 9815.08 2506 9815.1 2506 9816.55 2505.9
9818.29 2505.78 9821.73 2505.55 9824.12 2505.39 9828.37 2505.11 9829.1 2505.06
9829.44 2505.03 9829.98 2505 9830.22 2504.98 9831.97 2504.87 9839.92 2505.45
9841.48 2505.56 9843.08 2505.67 9844.46 2505.77 9845.22 2505.82 9847.28 2505.97

9847.7 2506 9849.04 2506.1 9849.87 2506.15 9851.11 2506.24 9853.31 2506.21
9854.48 2506.2 9857.34 2506.17 9863.86 2506.1 9865.89 2506.07 9871.48 2506.09
9875.31 2506.02 9876.31 2506 9880.51 2505.93 9882.19 2505.88 9885.6 2505.8
9887.46 2505.72 9892.57 2505.61 9894.18 2505.56 9895.06 2505.6 9902.46 2505.56

9907.3 2505.59 9913.8 2505.63 9925.13 2505.68 9925.77 2505.68 9927.21 2505.68
9932.99 2505.3 9935.04 2505.17 9935.84 2505.12 9947.34 2504.09 9948.13 2504.14
9954.11 2504.57 9957.38 2504.82 9957.83 2504.85 9961.12 2505.14 9963.38 2505.17
9964.96 2505.21 9967.38 2505.27 9970.89 2505.36 9972.93 2505.42 9979.44 2505.59
9985.46 2505.14 9986.53 2505.06 9987.49 2504.98 9988.09 2504.94 9988.85 2504.88

9989.6 2504.82 9989.9 2504.8 9990.83 2504.72 9992.96 2504.54 9996.98 2504.21
9998.42 2504.09 9999.47 250410000.03 250410000.18 250410000.25 2504

10000.41 2504.0110001.58 2504.0710002.32 2504.1110006.11 2504.3910011.02 2504.75
10011.25 2504.7710019.99 2504.6910023.43 2504.7910030.11 2504.9710037.73 2505.19
10042.72 2505.3210044.68 2505.3610050.62 2505.5110053.51 2505.5610055.76 2505.6
10072.41 2505.8610073.03 2505.8710073.53 2505.8910073.92 2505.910074.72 2505.92
10075.18 2505.9310076.24 2505.96 10077.7 250610078.51 2506.02 10080.5 2506.07
10081. 43 2506.0810082.12 2506.0810082.68 2506.0910083.77 2506.0910083.79 2506.09

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

** '* * * * * *** * * '" '* ** '" * '* '* * * * ***** * * ** '" ** * * ** *** *** ***
9706.72 .055 9989.9 .0510011.25 .055

Bank Sta: Left Right Lengths: Left Channel Right Caeff Contr. Expan.
9979.4410055.76 610.36 541. 55 534.37 .1 .3

CROSS SECTION

RIVER: RV WI T3
REACH: Rl RS: 0.277

INPUT
Description:
Station Elevation Data num= 104

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
********************************************************************************

9754.02
9771.3

9788.54
9837.7

9860.54
9887.34
9919.09
9944.79
9967.22
9977.45
9987.23
9989.31

10006.03
10020.31
10028.32
10036.76
10045.49
10052.51
10071.6

10084.56
10096.99

2493.29 9754.24
2492.08 9771.83
2492.48 9792.13
2492.89 9839.37
2492.68 9862.7
2492.32 9887.86
2492.77 9919.33
2492.71 9966
2492.62 9969.81
2491.41 9982.32
2492.24 9987.39

2492 9990
2491.1510011. 03
2492.3910021.45
2491.3210029.54

249210039.55
2492.9310047.94
2493.5410052.57
2493.8810072.68
2493.9510090.04
2493.9910097.02

2493.27 9757.24
2492.08 9780.28
2492.52 9794.68
2492.93 9841.36
2492.67 9865.01
2492.31 9888.82
2492.76 9919.36
2492.76 9966.35
2492.31 9972.44
2491.82 9983.74
2492.25 9987.69
2491.8810000.15

249210011.92
2492.2310023.19
2491.1410031. 59
2492.3310040.93
2493.1910048.17
2493.5510054.05
2493.910078.37

2493.9110090.52
2493.9910098.76

2493.03 9764.83
2492.29 9782.96
2492.57 9819.23
2492.82 9841.92
2492.68 9878.42
2492.35 9890.84
2492.76 9923.52
2492.72 9966.46

2492 9972.46
2491.94 9984.42
2492.27 9987.93
2490.1710002.07
2492.15 10016.3

249210024.29
2491. 3910033.61
2492.4910043.47
2493.2110052.12
2493.6810055.23
2493.9210078.75
2493.9210093.54

249410100.96

2492.48 9769.62 2492.07
2492.37 9786.28 2492.44
2492.23 9827.252492.26
2492.81 9846.82 2492.58
2492.33 9886.92 2492.3
2492.38 9917.42492.77
2492.62 9943.77 2492.71
2492.71 9966.662492.68

2492 9977.4 2491.41
2492 9986.752492.19

2492.23 9988.36 2492.16
2490.4810003.21 2490.67

2492.910018.39 2492.63
2491.8610027.52 2491.43
2491.6310036.66 2492
2492.7210044.432492.81
2493.5110052.21 2493.52
2493.6910065.96 2493.86
2493.92 10084.3 2493.95
2493.9510093.792493.96

2494

Manning' 5 n Values
Sta n Val

num=
Sta n Val

3
Sta n Val

9754.02 .055 9977.45 .0510018.39 .055

Bank Sta: Left Right
9966 10016.3

Ineffective Flow num=
Sta L Sta R Elev

10016.310100.96 2494

CROSS SECTION

RIVER: RV WI T3
REACH: R1

Lengths: Left
472.24

1
Permanent

F

RS: 0.186

Channel
481. 08

Right
502.68

Coeff Contr.
.1

Expan.
.3

INPUT
Description: 0=510 cfs (CP3S, 24 hr) This flowrate was modified from the

hydrology report to include flow from Basin 4N. The additional
flow from this basin was proportioned to RV WI and RV WI T3 based
on their tributary areas.
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Station Elevation Data num:3
Sta Elev Sta Elev

116
Sta Elev Sta Elev Sta Elev

9835.22 2484.24 9835.26 2484.24 9836.6 2484.24 9838.49 2484.24 9841. 69 2484.11
9844.51 2484 9844.57 2484 9845.49 24B3.96 9B61.23 24B3.34 9B62.41 24B3.29 •9862.75 2483.28 9863.13 2483.28 9866.65 2483.14 9866.94 2483.12 9867.55 2483.08
9868.9B 24B3 9871.12 2482.87 9875.39 24B2.61 9B77.97 24B2.44 98B2.62 24B2.14

9BB4. 7 24B2 9BB5.7 24B1.94 9887.55 2481. 82 9888.42 2481.76 9BBB.93 2481. 73
9891. 95 2481.53 9897.52 24B1.27 9900.51 2481.09 9905. B4 24BO.83 9912.33 24BO.4
9913.55 2480.33 9913.97 24 BO. 3 9914.61 2480.26 9914.73 24BO .27 9914.85 2480.27
9932.04 2480.83 9934. 71 24BO.87 9937.56 2480.98 9941. 04 2481.12 9942.87 2481.14
9944.05 2481.16 9944. 73 2481.17 9947.98 2481.18 9950.33 2481.14 9950.4 2481.14
9956.15 2480.97 9961. 73 2480.8 9963.94 2480.66 9966.71 2480.51 9967.62 2480.46
9969.63 2480.34 9970.5B 24BO.28 9971.76 2480.21 9973.37 2480.12 9974.83 2480.05
9975.48 24BO 9975.54 2480 9975.64 2480 9976.12 2479.97 9976.67 2479.94

9976.7 2479.94 9977.39 2479.89 9977.79 2479.86 9978.82 2479.91 9979.43 2480
9980.9 2480.23 9982.62 2480.5 9985.68 2481. 07 9990.11 2480.67 9992.93 2480.42
9994.1 2480.34 9994.49 2480.31 9995.23 2480.26 9995.26 2480.26 9996.0B 2480.2

9997.57 2480.09 9998.66 2480 9999.42 2479.9410000.65 2479.8410003.73 2479.87
10003.B1 2479.8910004.19 248010007.89 2481.0610009.03 2481.3910011.15 24B2
10011. 72 2482.1610012.09 2482.26 10012.4 2482.3510018.07 2482.2610018.43 2482.26
10030.75 24B2.2210036.67 2482.1810039.28 2482.1610039.59 2482.1610040.76 2482.19
10041.72 24B2.2110042.38 2482.2210045.24 24B2.2410045.8B 24B2 .2310061. 7B 24B2.49
10072.09 2482.5710074.97 2482.5910076.82 2482.6110077.79 2482.62 10078 2482.63
10078.21 2482.6310078.43 2482.6410084.48 2482.8410084.51 24B2.8410084.7 2482.85
10084.77 2482.85100B4.85 2482.B5100B4.97 2482.8610085.42 2482.8810095.99 2482.45

10096.2 2482.44

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

************************************************
9835.22 .055 9976.67 .0510003.81 .055

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9985.6810007. B9 487.04 465.11 468.82 .1 .3

CROSS SECTION

RIVER: RV WI T3
REACH: Rl RS: 0.09B

INPUT
Description:
Station Elevation Data num"'"' 63

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

9918.36
9919.95
9951. 29
9951. 97
9952.47
9970.22
9971.24
9982.85

10012.21
10019.45
10054.38
10089.31
10102.94

2472.01 9918.65
2471. 91 9920.12
2470.09 9951. 35
2470.08 9952.1
2470.0B 9961.B9
2470.26 9970.44
2470.24 9971.65
2469.2410000.05
2469.4110013 .45
2470.3410027.61

247210054.39
2473.4610097.02
2473.9710107.13

2472 9918.67
2471.89 9930.21
2470.09 9951.55
2470.08 9952.23
2470.16 9962.88
2470.26 9970.6

2470.2 9974
2468.3610002.97
2469.5710016.03
2470.6710034.92

247210057.47
2473.8310102.66
2473.7910107.22

2472 9919.02
2471.37 9932.13
2470.08 9951.66
2470.08 9952.31
2470.17 9964.21
2470.26 9970.86

2470 9981.25
2468.2210003.0B

2469.910016.79
2471.0310047.72
2472.1410087.86
2473.9710102.74
2473.79

2471.97 9919.53
2471.25 9951.23
2470.08 9951. 81
2470.08 9952.39
2470.19 9969.95
2470.26 9970.91
2469.3B 99B1.31
2468.2110010.53

247010017.75
2471. 6710052.06
2473.5110089.11
2473.9710102.82

2471.94
2470.09
2470.08
2470.08
2470.25
2470.26
2469.37
2469.19
2470.12
2471. B7
2473.48
2473.97

•
Manning's n Values

Sta n Val
nurn=

Sta n Val
3
Sta n Val

9918.36 .055 9981.25 .0510002.97 .055

Bank Sta: Left Right
9970.8610019.45

Lengths: Left Channel Right
000

Coeff Contr.
.1

Expan.
.3

SUMMARY OF MANNING' S N VALUES

River:RV WI
*****************************************************************

Reach River Sta. n1 n2 n3

*****************************************************************

*****************************************************************
River:RV WI T3

'R1 7.262 .055' · 05* .055'
'R1 7.217 .055' • OS' .055'
'R1 7.127 .055' · 05* .055'
'R1 7.042 .055' .05* .055'
'R1 6.961 .055' .05' .055'
'R1 6.898 .055' .05* .055'
'R1 6.797 .055' • OS' .055'
'R1 6.6B1 .055' .05* .055'
'R1 6.613 .055' .05' .055'
'R1 6.526 .055' · 05* .055'
'R2 6.453 .055' .05* .055'
'R2 6.446 .055' · 05* .055'
'R2 6.439 *Culvert
'R2 6.435 .055' · 05*
'R2 6.423 .055' .05* .055'

•n3n2n1River Sta.Reach

'R1
'R1

0.797
0.760

.055'

.055'
.05*
.05'

.055'

.055*
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·RI
·RI
·RI
·RI
·RI
·RI
·RI

0.656
0.552
0.475
0.380
0.277
0.186
0.098

.055·

.055·

.055·

.055·

.055·

.055·

.055·

.05·
· as'"
.05·
· 05*
.05·
· 05-
· 05*

.055·

.055·

.055·

.055·

.055·

.055·

.055*
*****************************************************************

********************************************************************************

SUMMARY OF REACH LENGTHS

River: RV WI

Reach River Sta. Left .. Channel * Right
*****************************************************************

·RI 7.262 350.67· 236.11· 240.18·
·RI 7.217 541.85· 475.74· 467.51·
·RI 7.127 460.49· 447.38· 465.5·
·RI 7.042 437.48- 432.18· 434. 33·
·RI 6.961 338.67· 332.56· 262.02·
·RI 6.898 523.25· 530.5· 557.79·
·RI 6.797 613.78· 613.64· 630.41·
·RI 6.681 360.74· 356.27· 355.13·
·RI 6.613 457.89· 460.46· 463.57·
·RI 6.526 O· O· O·
·R2 6.453 49.12· 49.12· 49.12·
·R2 6.446 48.09· 48.09· 48.09*
·R2 6.439 ·Culvert
·R2 6.435 59.03· 59.03· 59.03·
·R2 6.423 O· O· O·

*****************************************************************

River: RV WI T3

Reach River Sta. Left .. Channel" Right

·RI
·RI
·RI
·RI
·RI
·RI
·RI
·RI
·RI

0.797
0.760
0.656
0.552
0.475
0.380
0.277
0.186
0.098

269.34·
557.67·
550.92·
428.96·
501.31·
610.36·
472.24·
487.04·

O·

194.82·
549.66·
552.74·
407.08·
501.12·
541. 55·
481.0S·
465.11·

O·

200.73·
562.77·

557
407.98·
508.45·
534.37·
502.6S·
468.82·

O·
*****************************************************************

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS
River: RV WI

.'***********************'********* ••••••••••••••••••••••
Reach River Sta. • Contr. • Expan.

·RI 7.262 .1· .3·
·RI 7.217 .1· .3·
·RI 7.127 .1· .3·
·RI 7.042 .1· .3·
·RI 6.961 .1· .3·
·RI 6.898 .1· .3·
·RI 6.797 .1· .3·
·RI 6.681 .1· .3·
·RI 6.613 .1· .3·
·RI 6.526 .1· .3·
·R2 6.453 .3· .5·
·R2 6.446 .3· .5·
·R2 6.439 ·Culvert
·R2 6.435 .3· .5·
·R2 6.423 .1· .3·

River: RV WI T3

••••••••••••••••••••••••••••••••••••••• * •• * * * * *. '" "'. * •••
Reach River Sta. • Contr. * Expan.

*"'*******"'****.** •• *****"' •• *****************"''''******'''*'"
·RI
·RI
·RI
·RI
·RI
·RI
·RI
·RI
·RI

0.797
0.760
0.656
0.552
0.475
0.3S0
0.277
0.186
0.098

.1·

.1·

.1·

.1·

.1·

.1·

.1·

.1·

.1·

.3·

.3·

.3·

.3·

.3·

.3·

.3·

.3·

.3·

ERRORS WARNINGS AND NOTES
Errors Warnings and Notes for Plan : Wash

River: RV WI Reach: Rl RS: 7.262 Profile: 100-YR FP
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
River: RV WI Reach: Rl RS: 7.217 Profile: 100-YR FP

Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth
for the water surface and continued on with the calculations.
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•

•

•

The critical depth with the lowest, valid, water surface was

The critical depth with the lowest, valid, water surface was

The critical depth with the lowest, valid, water surface was

The critical depth with the lowest, valid, water surface was

The critical depth with the lowest, valid, water surface was

The critical depth with the lowest, valid, energy was used.

The critical depth with the lowest, valid, water surface was

Note:

Note:

Note:

Note:

Note:

River: RV WI
Note:

River: RV WI
Note:

River: RV WI
Note:

River: RV WI
Note:

Warning:Divided flow computed for this cross-section.
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated

water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The
program defaulted to critical depth.
Multiple critical depths were found at this location.
used.

River: RV WI Reach: Rl RS: 7.127 Profile: 100-YR FP
Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth

for the water surface and continued on with the calculations.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated

water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The
program defaulted to critical depth.

River: RV WI Reach: R1 RS: 7.042 Profile: 100-YR FP
Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth

for the water surface and continued on with the calculations.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated

water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The
program defaulted to critical depth.

River: RV WI Reach: R1 RS: 6.961 Profile: 100-YR FP
Warning:Divided flow computed for this cross-section.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
Multiple critical depths were found at this location.
used.

River: RV WI Reach: Rl RS: 6.898 Profile: 100-YR FP
Warning:The energy equation could not be balanced within the specified number of iterations. The program selected the water

surface that had the least amount of error between computed and assumed values.
Warning:Divided flow computed for this cross-section.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated

water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The
program defaulted to critical depth.

River: RV WI Reach: R1 RS: 6.797 Profile: 100-YR FP
Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth

for the water surface and continued on with the calculations.
Warning:Divided flow computed for this cross-section.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated

water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The
program defaulted to critical depth.

River: RV WI Reach: R1 RS: 6.681 Profile: 100-YR FP
Warning:Divided flow computed for this cross-section.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
River: RV WI Reach: R1 RS: 6.613 Profile: 100-YR FP

Warning:Divided flow computed for this cross-section.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
Multiple critical depths were found at this location.
used.

River: RV WI Reach: Rl RS: 6.526 Profile: 100-YR FP
Warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for additional cross sections.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
Multiple critical depths were found at this location.
used.

River: RV WI Reach: R2 RS: 6.453 Profile: 100-YR FP
Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth

for the water surface and continued on with the calculations.
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated

water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The
program defaulted to critical depth.
Multiple critical depths were found at this location.
used.

Reach: R2 RS: 6.446 Profile: 100-YR FP
Multiple critical depths were found at this location. The critical depth with the lowest, valid, energy was used.

Reach: R2 RS: 6.439 Profile: 100-YR FP Culv: Culvert 11
The flow in the culvert is entirely supercritical.

Reach: R2 RS: 6.435 Profile: 100-YR FP
Multiple critical depths were found at this location.

Reach: R2 RS: 6.423 Profile: 100-YR FP
Multiple critical depths were found at this location.
used.

River: RV WI T3 Reach: R1 RS: 0.797 Profile: 100-YR FP
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
River: RV WI T3 Reach: Rl RS: 0.760 Profile: 100-YR FP

Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4.
This may indicate the need for additional cross sections.

Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate
the need for additional cross sections.

River: RV WI T3 Reach: Rl RS: 0.656 Profile: lOO-YR FP
Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth

for the water surface and continued on with the calculations.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
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Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated
water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The
program defaulted to critical depth.

River: RV WI T3 Reach: Rl RS: 0.552 Profile: 100-YR FP
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
River: RV WI T3 Reach: Rl RS: 0.475 Profile: 10Q-YR FP

Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth
for the water surface and continued on with the calculations.

Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate
the need for additional cross sections.

Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated
water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The
program defaulted to critical depth.

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was
used.

River: RV WI T3 Reach: Rl RS: 0.380 Profile: 100-YR FP
Warning:Divided flow computed for this cross-section.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
River: RV WI T3 Reach: Rl RS: 0.277 Profile: 10Q-YR FP

Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth
for the water surface and continued on with the calculations.

Warning:Divided flow computed for this cross-section.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated

water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The
program defaulted to critical depth.

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was
used.

River: RV WI T3 Reach: Rl RS: 0.186 Profile: lQO-YR FP
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
Note: Manning's n values were composited to a single value in the main channel.

River: RV WI T3 Reach: Rl RS: 0.098 Profile: 10Q-YR FP
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
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E.3.7 HEC-RAS Output

RVWashK



Wash K Profile: 100-YR FP .......
.... River E.G. Froude t

River Reach Sta Profile QTotal Min Ch El Iw.s E1ev ICrit W.S. E.G Elev Slope Vel Chn1 Flow Area Top Width ChI
(cfs) (ft) (ft) (ft) (ftl (ft/ft) (ft/s) (sq ftl (ftl

RVWK T13 R1 1.960 100-YR FP 990.00 2760.87 2764. 42 2764.42 2764. 97 0.010815 7.77 249.59 217.78 0.80
RV WKT13 R1 1.894 100-YR FP 990.00 2752.11 2754.51 2754.51 2755.10 0.023061 8.40 196.10 163.65 1. 09
RVWK T13 R1 1.810 100-YR FP 990.00 2738.95 2741.24 2741.24 2741.63 0.017845 6.40 249.74 391. 89 0.93
RV WK T13 Rl 1.700 100-YR.FP 990.00 2723.28 2724.73 2724. 73 2725.34 0.032058 7.55 177.03 171.18 1.21
RV WK Tl3 R1 1.577 100-YRFP 990.00 2703.26 2705.32 2705.32 2705.59 0.019824 6.74 329.47 522.34 0.98
RV WKT13 R1 1. 494 100-YR FP 990.00 2689.11 2691. 50 2691. 50 2691.79 0.017114 6.64 317.46 453.25 0.92
RV WK T13 Rl 1.415 100-YR FP 990.00 2676.11 2675.90 2675.85 2676.40 0.037466 181.53 160.87 0.00
RV WKT13 Rl 1.276 100-YR FP 990.00 2649.33 2651.28 2651.28 2651. 65 0.032159 5.75 226.38 290.77 0.90
RV WK T13 Rl 1.239 100-YR FP 990.00 2641. 70 2645.15 2645.15 2646.01 0.020672 7.78 146.79 92.26 0.89
RV WK T13 R1 1.164 100-YR FP 990.00 2629.82 2632.59 2632.59 2633.14 0.019441 7.24 208.39 192.62 0.88
RV WK T13 R1 1.026 100-YR FP 990.00 2605.11 2608.21 2608.19 2608.74 0.027242 6.49 186.44 183.90 0.86
RV WK T13 R1 0.901 100-YRFP 1450.00 2591. 70 2594.24 2594.24 2595.20 0.017633 8.01 195.14 107.48 0.98
RV WK T13 R2 0.866 100-YRFP 1771. 00 2585.60 2589.15 2589.54 0.016946 5.02 352.88 200.32 0.67
RV WKT13 R2 0.865 100-YR FP 1771.00 2585.42 2589.01 2589.44 0.019652 5.27 336.30 197.63 0.71
RV WK T13 R2 0.864 100-YR FP 1771. 00 2585.22 2588.67 2588.59 2589.28 0.035471 6.25 283.15 197.61 0.92
RV WK T13 R3 0.808 100-YR FP 642.00 2580.58 2582.83 2582.83 2583.28 0.020050 5.94 140.59 171.20 0.95
RV WK T13 R3 0.752 100-YR FP 642.00 2574.22 2576.23 2576.16 2576.45 0.019098 5.51 241.04 496.36 0.92
RV WK T13 R3 0.630 100-YR FP 642.00 2557.65 2559.67 2559.62 2559.94 0.037974 5.20 163.61 295.71 1.17
RV WK T13 R3 0.537 100-YR FP 642.00 2545.22 2547.74 2547.74 2548.12 0.016611 6.92 175.47 226.91 0.92
RV WK T13 R3 0.419 100-YR FP 3300.00 2530.45 2531. 63 2531. 31 2531. 80 0.017245 3.45 1009.32 1074.92 0.79
RV WKT13 R3 0.339 100-YR FP 3300.00 2520.62 2522.34 2522.20 2522.63 0.027816 6.19 775.41 926.16 1. 09
RV WK T13 R3 0.231 100-YR FP 3300.00 2507.48 2510.39 2510.23 2510.69 0.017886 6.87 825.10 784.88 0.84
RV WK Tl3 R3 0.111 100-YR FP 3300.00 2493.52 2495.62 2495.62 2496.12 0.030408 5.58 611.32 638.97 1. 01
RV WK S4 Rl 0.497 100-YR FP 752.00 2599.62 2601. 50 2601.74 0.015829 5.81 223.14 242.90 0.87
RV. WK 54 R1 0 .. 496 Lat Struct

RV WK54 R1 0.483 100-YR FP 732.00 2598.03 2599.71 2599.71 2600.04 0.032937 5.21 174.06 239.39 1.02
RV WK 54 R1 Cf.482 Lat Struct
RV WK 54 R1 0.456 100-YR.FP 321. 00 2594. 39 2596.33 2596.47 0.009751 3.85 111. 69 121.11 0.63
RV WK S4 R1 0.455 Lat Struct
RV WK S4 R1 0.443 100-YR FP 321. 00 2593.30 2594.98 2594.98 2595.37 0.028790 6.09 70.98 84.48 1.07
RV WK 54 R2 0.339 100-YR FP 1134.00 2579.18 2582.66 2582.66 2583.28 0.016996 7.77 220.13 177.57 0.83
RV WK 54 R2 0.285 100-YR FP 1134.00 2572.41 2575.62 2575.62 2576.14 0.021248 6.18 225.55 232.73 0.84
RV WK 54 R2 0.240 100-YR FP 2733.00 2566.89 2568.90 2568.90 2569.06 0.017134 4.21 873.47 1064.31 0.64
RVWK 54 R2 0.194 100-YR FP 2733.00 2559.59 2561. 24 2561. 24 2561. 87 0.026398 3.43 435.11 338.72 0.68
RV WK 54 R2 0.108 100-YRFP 2733.00 2547.10 2548.91 2548.91 2549.90 0.015634 2.69 357.54 187.16 0.53
RV WK R1 8.742 100-YR FP 1530.00 2752.00 2753.61 2753.48 2753.89 0.019380 6.80 408.53 405.53 0.98
RVWK R1 8.583 100-YR FP 1530.00 2731.22 2733.34 2733.34 2734.08 0.026426 9.07 249.97 165.93 1.17
RVWK R1 8.444 100-YR FP 1900.00 2715.58 2718.66 2718.66 2719.35 0.014292 8.00 358.64 248.36 0.90
RVWK Rl 8.311 100-YR FP 1960.00 2699.68 2701.63 2701. 63 2702.17 0.033278 8.90 368.35 324.02 1.27
RVWK R1 8.107 100-YR FP 1960.00 2671. 45 2674.43 2674.43 2675.07 0.015778 8.55 415.77 414.11 0.95
RV WK Rl 7.952 100-YR FP 1960.00 2650.35 2653.72 2653.72 2654.76 0.016387 9.67 284.25 139.78 1. 00
RV WK R1 7.747 100-YR FP 1960.00 2621.21 2624.38 2624.38 2625.11 0.027109 9.39 324.06 289.43 1.19
RV WK Rl 7.671 100-YR FP 1960.00 2607.96 2610.67 2610.67 2611. 53 0.019841 9.58 319.06 185.53 1.07
RV WK R2 7.603 100-YR FP 1168.00 2597.14 2600.41 2600.41 2601.74 0.015902 9.43 133.12 53.66 0.98
RV WK R2 7.541 100-YR FP 1599.00 2587.30 2589.83 2589.72 2590.12 0.029780 5.27 380.19 417.99 0.93
RVWK R2 7.504 100-YR FP 1599.00 2581. 04 2583.07 2583.07 2583.48 0.038951 7.54 338.08 689.22 1. 29
RV WK R2 7.463 100-YR FP 1599.00 2574.37 2576.92 2576.92 2577.28 0.017070 7.09 454.19 524.88 0.88
RV WK R2 7.413 100-YR FP. 2733.00 2566.72 2568.90 2568.90 2569.11 0.017943 7.43 873.46 1064.31 0.97
RV WK R2 7.363 100-YR FP 2733.00 2557.30 2561. 58 2561. 58 2562.23 0.015019 9.38 567.06 420.06 0.96
RV WK R2 7.246 100-YR FP 2733.00 2544.38 2549.11 2549.11 2550.23 0.011701 9.11 396.75 199.94 0.81
RV WK R3 7.131 100-YR FP 3300.00 2530.40 2531. 50 2531. 31 2531. 73 0.025411 3.55 869.07 1004.57 0.82
RV WK R3 7.061 100-YR FP 3300.00 2522.07 2522.38 2522.18 2522.65 0.023769 1. 66 821. 39 946.95 0.74
RV WK R3 6.957 100-YR FP 3300.00 2507.85 2510.35 2510.25 2510.70 0.020101 7.05 790.63 783.39 0.94
RV WK R3 6.818 100-YR FP 3300.00 2493.44 2495.75 2495.75 2496.28 0.022791 8.74 698.39 672.01 1.10
RV WK R4 6.686 100-YR FP 3300.00 2479.40 2481.63 2481.93 0.013488 6.20 863.95 667.31 0.83
RVWK R4 6.597 100-YR FP 3300.00 2469.41 2471.46 2471.46 2471.91 0.035599 9.15 681. 52 707.22 1.32
RVWK R4 6.484 100-YR FP 3300.00 2455.96 2458.83 2459.13 0.013737 6.30 827.62 601.74 0.84
RV WK R4 6.416 100-YR FP 3300.00 2448.80 2450.84 2450.84 2451. 31 0.029861 7.90 679.33 674.24 1.19
RV WK R4 6.384 100-YR FP 3300.00 2445.11 2448.50 2447.03 2448.62 0.002859 3.80 1284.37 581. 04 0.41
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HEC-RAS Version 3.1.3 May 2005
u.s. Army Corp of Engineers

Hydrologic Engineering Center
609 Second Street
Davis, California

x X XXXXXX XXXX XXXX XX XXXX

X X X X X X X X X X

X X X X X X X X X
XXXXXXX XXXX X XXX XXXX XXXXXX XXXX

X X X X X X X X X
X X X X X X X X X X
X X XXXXXX XXXX X X X X XXXXX

**'*'*'***************************************_.***********************************

PROJECT DATA
Project Title: RV Wash K
Project File : RV Wash K.prj
Run Date and Time: 11/112007 10:08:40 AM

Project in English units

Project Description:
Rio Verde ADMP, Project FCDMC 2001C056, river system including RV Wash K, RV
Wash K Split 16, and RV Wash K Trib 13. Phase 3 RAS model started in June 2005,
preliminary model completed in August 2005.

RAS model is prepared by Dibble
Engineering. Field reconnaissance per report dated April 18, 2005.

For the
study washes, the starting water surface elevation is on RV Wash K, and is
taken from the starting water surface elevation as provided by the Flood
Control District of Maricopa County.

RV Wash K Floodplain Delineation
From
a point approximately 1,800 feet south of the intersection of 144th Street and
Dove Valley Road (River Mile 6.149) to a point approximately 850 feet north and
3,300 feet west of the intersection of 136th Street and Black Mountain Road
(River Mile 8.742), a distance of 2.593 river miles.

RV Wash K Split 16
Floodplain Delineation
From the confluence with RV Wash K (River Mile 0.000,
approximately 650 feet north and 2,400 feet east of the intersection of 136th
Street and Dove Valley Road) to a point approximately 650 feet south and 200
feet east of the intersection of 136th Street and East Rock View Road (River
Mile 0.566), a distance of 0.566 river miles.

RV Wash K Trib 13 Floodplain
Delineation
From the confluence with RV Wash K (River Mile 0.000,
approximately 600 feet south and 1,100 feet west of the intersection of l44th
Street and Dove Valley Road) to a point approximately 700 feet south and 4,450
feet west of the intersection of l36th Street and East Rock View Road (River
Mile 1.939), a distance of 1.939 river miles.

The Cross-section data were
generated by INROADS. The mapped hydraulic base line represents the
10, ODD-station point of the HEC-RAS model.

Topographic mapping is supplied
by t?e Flood Control District of Maricopa County.

Discharge data is from the
Rio Verde ADMP HEC-l model. The original models are from the Flood Control
District of Maricopa County, prepared for the Rio Verde South Floodplain
Delineation, the Rio Verde South Extension Floodplain Delineation, the Rio
Verde North Floodplain Delineation, and the Rio Verde North Extension
Floodplain Delineation. The HEC-1 models were modified for the Rio Verde ADMP.
The final HEC-l files were received in February 2004 and FCDMC approved the
hydrology model.

Hydrologic concentration points are noted in cross-section
descriptions using the corresponding HEC-l ID' s. The flow rates have been
rounded to the nearest 10 cubic feet per second (cfs). Flow rates obtained from
HEC-1 are applied at the downstream end of the relevant sub-basin and stepped
upstream at cross-sections to meet the HEC-l flow from the upstream
sub-basin.

River Mile (RM) stationing is based upon the estimated tie in
point with downstream receiving waters or the start of two-dimensional flow
models. This point represents RM 0.000. The assumed starting WS Elevation is
based upon normal depth in the study wash.

Horizontal and Vertical
Coordinate Basis for this project is as follows:

Horizontal--Arizona State
Plane, Central Region, NAD 1983

Vertical--NAVD 1988

RAS model river naming
corresponds to project river naming as follows:

RV WK - RV Wash K
RV WK S16

•

•

•
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- RV Wash K Split 16
RV WK T13 - RV Wash K Trib 13

********************************************************************************

PLAN DATA

Plan Title: RV Wash K
Plan File j : \200 6\10-0606.1 \Design Notebook\Drainage Design\HEC-RAS\RV_Wash_K. pOl

Geometry Title: RV Wash K
Geometry File j: \2006\10-0606.1 \Design Notebook\Drainage Design\HEC-RAS\RV_Wash_K.g01

Flow Title
Flow File

RV Wash K
j : \200 6\10-0 606.1 \Design Notebook\Drainage Design \HEC-RAS\RV_Wash_ K. f01

Plan Summary Information:
Number of: Cross Sections - 56

Culverts 0
Bridges 0

Multiple Openings
Inline Structures
Lateral Structures ;a

Computational Information
Water surface calculation tolerance
Critical depth calculation tolerance ~

Maximum number of iterations
Maximum difference tolerance
Flow tolerance factor

0.01
0.01
20
0.3
0.001

computation Options
Critical depth computed only where necessary
Conveyance Calculation Method: At breaks in n values only
Friction Slope Method: Average Conveyance
Computational Flow Regime: Subcritical Flow

Encroachment Data
Equal Conveyance - True
Left Offset 0
Right Offset 0

River RV WK Reach = R3
RS Profile Method Value! Value2
6.818 PF 2 1 9973.07 10272

River := RV WK Reach - R4
RS Profile Method Va1ue1 Value2
6.686 PF 2 1 9914.7310162.99
6.597 PF 2 1 9869.8210228.04
6.484 PF 2 1 9793.3810144.79
6.416 PF 2 1 9773.6410084.75
6.346 PF 2 1 9873.6510017.36

River RV WK Reach R5
RS Profile Method Value! Value2
6.209 PF 2 1 9879.4710074.25
6.062 PF 2 1 9928.1710134.56
5.976 PF 2 1 9804.2310057.29
5.884 PF 2 1 9955.3410071.82
5.683 PF 2 1 9747.2510038.08
5.681 PF 2 1 9747.35 10038.5
5.679 PF 2 1 9748.7510033.18

River - RV WK T13 Reach - R3
RS Profile Method Value1 Value2
0.111 PF 2 1 9804.0810160.96

River RV WK T12 Reach "" R1
RS Profile Method Value! Value2
1.218 PF 2 1 9980.4210011.65
1.120 PF 2 1 9989.9510030.49
1.035 PF 2 1 9979.9810012.41
0.902 PF 2 1 9983.4710011.88
0.781 PF 2 1 9979.2210017 .12
0.688 PF 2 1 9984.7510013.32
0.565 PF 2 1 9972.2210025.08
0.453 PF 2 1 9993.71 10015.3
0.324 PF 2 1 9979.6510027.31
0.230 PF 2 1 9989.6510022.69
0.170 PF 2 1 9977.9310017.31
0.099 PF 2 1 9961. 0810019.35

FLOW DATA

Flow Title: RV Wash K
Flow File j : \2006\10-0 60 6.1 \Design Notebook\Drainage Design\HEC-RAS\RV_ Wash_K. f01

Flow Data (cfs)
*************************************************** ........ * .. ****
* River
.. RV WK
* RV WK
.. RV WK
* RV WK
* RV WK
* RV WK
.. RV WK
.. RV WI<

Reach
R1
R1
R1
R2
R2
R2
R3
R3

RS
8.742
8.444
8.311
7.603
7.541
7.413
7.131
6.818

100-YR FP *
1530 *
1900 *
1960 *
1168 *
1599 *
2733 *
3300 *
3300 *
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• RV WK R4 6.686 3300 ·
• RV WK S16 R1 0.497 752 ·'* RV WK S16 R1 0.483 732 ·
• RV WK S16 R1 0.456 321 ·'* RV WK S16 R2 0.339 1134 · •'* RV WK S16 R2 0.240 2733 ·.. RV WK T13 R1 1. 960 990 ·
• RV WK T13 R1 0.901 1450 ·.. RV WK Tl3 R2 0.866 1771 ·
'" RV WK T13 R3 0.808 642 ·.. RV WK T13 R3 0.419 3300 •
.. RV WK T13 R3 0.111 3300 •
.. RV WK S4 R1 0.497 752 ..
.. RV WK S4 R1 0.483 732 ..
.. RV WK S4 R1 0.456 321 ·.. RV WK S4 R2 0.339 1134 ·.. RV WK S4 R2 0.240 2733 •
**************************************-**********************

Boundary Conditions

.. River Reach Profile Upstream Downstream
*************'**'*******************************************************'IIr*********************************
.. RV WK

GEOMETRY DATA

R4 100-YR FP Known WS = 2448.5 ..

Geometry Title: RV Wash K
Geometry File : j: \2006\10-0606.1 \Design Notebook\Drainage Design\HEC-RAS\RV_Wash_K. gOl

Reach Connection Table

.. River Reach Upstream Boundary .. Downstream Boundary"
*********************************************************************************

.. RV WK R1 J1

.. RV WK R2 J1 J4
'" RV WK R3 J4 J5
'" RV WK R4 J5
.. RV WK S4 R1 J1 J2
'" RV WK S4 R2 J3 J4
.. RV WK T13 R1 J2
.. RV WK T13 R2 J2 J3
.. RV WK T13 R3 J3 J5

JUNCTION INFORMATION

Name: Jl
Description:
Energy computation Method •Length across Junction

River Reach
RV WK R1
RV WK R1

Name: J2
Description:
Energy computation Method

Length across Junction
River Reach

RV WK T13 R1
RV WK S4 R1

Name: J3
Description:
Energy computation Method

Length across Junction
River Reach

RV WK T13 R2
RV WK T13 R2

Name: J4
Description:
Energy computation Method

Length across Junction
River Reach

RV WK R2
RV WK S4 R2

Name: J5
Description:
Energy computation Method

Length across Junction
River Reach

RV WK R3
RV WK T13 R3

CROSS SECTION

Tributary
River

to RV WK
to RV WK S4

Tributary
River

to RV WK Tl3
to RV WK T13

Tributary
River

to RV WK Tl3
to RV WK S4

Tributary
River

to RV WK
to RV WK

Tributary
River

to RV WK
to RV WK

R2
R1

R2
R2

R3
R2

R3
R3

R4
R4

Reach

Reach

Reach

Reach

Reach

Length Angle
358.09
385.53

Length Angle
188.73
309.65

Length Angle
299.61
232.93

Length Angle
611.96
644.11

Length Angle
697.89
681.94 •RIVER: RV WK'

REACH: R1
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INPUT
Description: 0=1530 cis (CB2W6, 24 hr)
Station Elevation Data nurn= 70

5ta Elev Sta Elev Sta Elev Sta Elev Sta Elev

9790.3 2757.97 9807.71 2755.05 9810.07 2754.56 9815.81 2753.3 9823.61 2751. 32
9828.5 2752.03 9835.1 2753.01 9837.92 2753.26 9844.36 2751. 84 9847.84 2751.28

9855.19 2751.26 9855.78 2751. 32 9856.44 2751. 39 9857.97 2751. 34 9867.46 2751.54
9867. 69 2751.55 9877.33 2752.91 9877.7 2752.96 9878.34 2752.96 9888.35 2753.07
9916.38 2753.17 9919.37 2753.17 9921.91 2753.21 9937.57 2753.29 9952.28 2753.37
9955.95 2753.34 9980.96 2752.93 9987.65 2752.46 9991.88 2752.03 9999.99 2752

10000 275210000.08 275210006.93 2752.1210006.56 2752.1210011.72 2752.01
10016.05 2752.36 10016.2 2751.6310020.26 2751.910030.65 2752.4710046.54 2752.39
10059.19 2752.4610065.76 2752.4110063.01 2752.3710099.66 2752.5410100.39 2752.54
10100.64 2752.5510102.66 2752.6310122.45 2753.2610124.04 2753.2910127.47 2753.03
10142.12 275210145.66 2752.3210151. 26 2753.1110163.32 2752.9310165.52 2753.02
10169.97 2752.6110172.62 2752.6710161.95 2752.7210165.66 2752.210166.23 2752.06
10196.19 2752.2710196.41 2752.2610204.32 2751. 910210 .23 2752.5210222.93 2753.94
10232.66 2754.2310240.39 2755.410246.66 2756.4110259.13 2756.9210264.95 2759.96

Manning I 5 n Values nurn"'" 3
Sta n Val Sta n Val Sta n Val

.****** ..... **** ........ ** .. ** ...................... ** ************
9790.3 .06 9967.65 .0410016.05 .06

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9967.6510016.05 675 636.26 900 .1 .3

CROSS SECTION

RIVER: RV WK
REACH: R1 RS: 6.563

INPUT
Description:
Station Elevation Data num= 39

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

9922.45
9959.97
9963.64

10003.55
10034.76
10064.45
10066.92
10145.23

2744.04 9926.29
2736.26 9963.96
2731. 67 9967.64
2731.2210006.62
2732.6610042.61
2732.6610069.07
2732.0310090.23
2734.1910151.01

2743.25 9930.37
2735.64 9966.72
2731.35 10000
2731.2310015.66
2731.7110044.89
2732.7210063.97
2731.1510123.53
2735.810163.67

2742.18 9933.66
2734.85 9976.39
2731.2510000.02
2732.3910016.27
2731.3710047.87
2732.3710065.76
2731.0310137.11
2739.6410178.07

2741.26 9946.42 2736.66
2733.46 9961.232732.427
2731.2510002.43 2731.23
2732.4610025.09 2732.65
2731.7110054.07 2732.48
2732.3410065.98 2732.26
2731.0210141.21 2732.72

2744.1

Manning' 5 n Values
5ta n Val

num=
Sta n Val

3
Sta n Val

9922.45 .06 9961.23 .0410015.86 .06

Bank Sta: Left Right
9961.2310015.88

Lengths: Left Channel
750 735.87

Right
750

Coeff Contr.
.1

Expan.
.3

CROSS SECTION

RIVER: RV WK
REACH: R1 RS: 8.444

INPUT
Description: 0=1900 cfs (CB3W6, 24
Station Elevation Data num=

Sta Elev Sta Elev

hr)
64
Sta Elev Sta Elev Sta Elev

9666.96
9922.97
9933.15
9970.84
9999.96

10025.78
10080.62
10146.75
10187.57
10314.73
10386.21
10483.94

10530

2735.69 9884.44
2724.22 9924.28
2720.65 9943.21
2717.17 9972.63
2715.7 10000

2716.3610025.62
2717.710088.61

2717.53 10151.8
271910197.22

2719.6510320.96
2718.5410427.47
2720.3410493.16
2723.8910530.62

2734.2 9885.65
2723.81 9926.12
2715.71 9956.63
2717.25 9981. 65
2715.710012.17

2716.3610030.35
2717.910114.02

2716.9210172.06
2719.1210234.46
2719.6110336.25
2718.0910452.71
2721.3610497.67
2723.9410533.22

2734.1 9897.7
2723.36 9932.21
2716.08 9962.56

2717.5 9987.52
2715.8310014.39
2716.7210039.95
2718.3210118.41
2717.4610180.36
2719.4410266.09
2719.3910369.26
2716.2610456.44
2721.7810511.52
2724.4210534.15

2731.91 9696.75
2721.24 9932.75

2716.3 9966.78
2715.67 9987.61
2715.8410020.65
2717.4310069.22
2716.3110139.17
2717.5610184.16
2719.6710262.55
2718.8410378.73
2718.57 10464.1
2722.8410527.66
2724.54

2731. 57
2721. 03
2717.01
2715.56
2716.76
2717.66
2716.43
2718.35
2719.73
2718.73
2719.05
2723.79

Manning I S n Values
Sta n Val

num=
Sta n Val

3
Sta n Val

9866.96 .06 9981. 65 .0410039.95 .06

Expan.
.3

Coeff Contr.
.1

Lengths: Left Channel Right
650 698.11 700

Elevation= 2719.73

Bank Sta: Left Right
9961. 6510039. 95

Right Levee Station=10282.55

CROSS SECTION

RIVER: RV WK
REACH: R1 RS: 8.311

INPUT
Description: 0=1960 cfs (CB6W6, 24 hr)
Station Elevation Data nurn= 59

Dibble Engineering
November, 2007

5 Rio Verde Area Drainage Master Plan
HEC-RAS Output - RV Wash K



********************************************************************************
9682.54 2707.58 9683.01 2707.61 9685.21 2707.23 9687.19 2706.8 9689.15 2706.62
9711.19 2701.34 9716.7 2699.31 9717.81 2699 9757.51 2700.25 9759.78 2700.3
9760.36 2700.38 9766.12 2700.92 9781. 09 2701.29 9782.49 2701. 31 9786.01 2701. 3
9798.65 2701.21 9801.25 2701.1 9812.36 2700.54 9818.56 2700.97 9821. 56 2701.11
9831. 38 2700.86 9849.37 2700.64 9849.64 2700.64 9850.38 2700.61 9873.58 2699.85
9876.21 2699.51 9880.7 2699.04 9896.37 2699.24 9905.51 2699.3 9908.14 2700.11
9912.55 2701.2 9925.47 2700.91 9939.82 2701. 09 9951. 02 2700.95 9963.88 2701. 08
9974.11 2701.12 9985.7 2701 9991. 93 2699.86 9992.89 2699.68 9994.74 2699.69

10000 2699.7410003.38 2699.7710008.89 2700.5210012.65 2700.9710027.94 2701. 09
10028.19 2701. 09 10028.3 2701.110028.57 2701.1110049.15 2703.110056.43 2703.42
10064.41 2704.1710078.28 2706.2410087.71 2707.1210109.73 2710.4510111.44 2710.69

10128.8 2713.2110129.09 2713.2410130.59 2713.4410138.26 2714.13

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

•
Manning's n Values num=

Sta n Val Sta n Val
3
Sta n Val

9682.54 .06 9985.7 .0410012.65 .06

Bank Sta; Left Right
9985.710012.65

CROSS SECTION

RIVER: RV WK
REACH: R1

Lengths: Left Channel
1075 1078.4

RS: 8.107

Right
1100

Coe!f Contr.
.1

Expan.
.3

INPUT
Description: The ineffective flow

ratio from the point
Station Elevation Data num=

Sta Elev Sta Elev

station was determined using a 2: 1 expansion
the ridge is overtopped.

52
Sta Elev Sta Elev Sta Elev

.......................................... '* "' '" "' "' ** ..
9546.032677.82 9557.62 2676.51 9572.11 2674.42 9577.02 2673.84 9598.4 2671. 83
9603.96 2671.83 9636.16 2672.19 9663.59 2672.72 9679.53 2673.04 9702.35 2673.32
9716.01 2673.73 9728.23 2673.82 9730.4 2673.65 9738.46 2672.65 9740.25 2672.45
9742.812672.63 9751. 77 2673.26 9752.74 2673.34 9756.41 2673.32 9786.3 2673.38
9814.512673.53 9827.28 2673.58 9831. 03 2673.63 9847.142674.12 9856.4 2674.38
9882.56 2674.57 9893.65 2674.77 9897.09 2674.49 9905.39 2673.73 9914.43 2673.79
9923.922674.02 9928.37 2673.12 9932.11 2672.22 9938.632672.12 9956.28 2672.63
9962.27 2672.6 9963.46 2672.71 9971. 09 2673.58 9974.21 2672.92 9979.1 2672.23
9982.01 2671.69 9987.15 2671.6 9989.63 2671. 64 9998.03 2671. 5 10000 2671.49

10000.02 2671.4910009.45 2671.4510015.45 2673.4110024.72 2675.5310029.06 2677.72
10030.85 2678.3310041.46 2680.21

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

.............. "' .. '" '" 11""""""""""""""""""" '* ................................ •9546.03 .06 9971. 09 .0410015.45 .06

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9971.0910015.45 900 817.82 850 .1 .3

Ineffective Flow num::
Sta L Sta R Elev Permanent

9546.03 9660 2677 F

CROSS SECTION

RIVER: RV WK
REACH: R1 RS: 7.952

INPUT
Description:
Station Elevation Data num:2 25

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
********************************************************************************

9905.19 2657.87 9912.86 2656.83 9920.14 2655.75 9928.13 2654.23 9934.06 2653.09
9950.84 2650.69 9952.48 2650.45 9953.54 2650.43 9968.53 2650.24 9969.7 2650.35
9972.85 2650.71 9974.04 2650.35 10000 2650.9710007.07 2651.1410012.58 2651.28

10013.75 2651.3910025.35 2652.4210044.66 2652.8210048.15 2652.87 10057.5 2653.04
10068.34 2653.1610073.89 2654.5810100.79 2664.4410107.99 2667.1710109.37 2667.99

Manning's n Values num:2 3
Sta n Val Sta n Val Sta n Val

************************************************

9905.19 .06 9972.85 .0410013.75 .06

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9972.8510013.75 925 1082.06 1100 .1 .3

CROSS SECTION

RIVER: RV WK
REACH: R1 RS: 7.747

INPUT
Description:
Station Elevation Data num= 173

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
* * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * ** * * * * * * * * * * * * * * * * * * * * * * *

9560.5 2630 9562.5 2629.72 9566.39 2629.04 9570.54 2628.48 9571. 97 2628.24
9593.93 2626.03 9595.54 2625.73 9595.59 2625.73 9597.59 2625.61 9600.24 2625.45
9603.922625.22 9606.01 2625.1 9609.45 2625.09 9610.75 2625.09 9612.2 2625.05
9615.51 2624.93 9618.72 2624.86 9621.572624.76 9623.4 2624.72 9624.12 2624.69
9627.24 2624.74 9627.64 2624.75 9629.952624.79 9633.58 2624.77 9634.6 2624.77
9639.372624.75 9641. 21 2624.75 9644.17 2624.74 9647.05 2624.91 9658.17 2624.13

•
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9659.69 2624.02 9663.28 2623.9 9665.67 2623.57 9667.51 2623.3 9671. 54 2622.71
9672.26 2622.62 9678.65 2621. 65 9679.05 2621.59 9679.7 2621. 49 9685.04 2621.31
9686.78 2621.26 9691 2621.12 9694.542621.03 9696.31 2620.98 9697.69 2620.95
9701.98 2620.79 9702.33 2620.79 9705.16 2620.68 9709.74 2621. 95 9714.9 2623.42
9716.69 2623.92 9716.94 2624 9718.822624.54 9725.69 2624.26 9730.76 2624.06
9734.02 2623.97 9734.98 2623.93 9741.53 2623.76 9744.23 2623.66 9749.72 2623.56
9753.07 2622.68 9755.39 2621. 92 9761.41 2622.92 9766.2 2623.69 9768.15 2623.64
9770.82 2623.58 9789.91 2624.2 9795.692624.34 9798.56 2624.14 9798.79 2624.13
9798.94 2624.11 9798.95 2624.11 9799.08 2624.09 9803.03 2624.09 9804.36 2624.08
9824.21 2624.07 9832.61 2624.18 9833.4 2624.19 9835.71 2623.96 9836.63 2623.87
9838.83 2623.61 9841.1 2624.12 9842.48 2624.33 9843.65 2624.5 9848.88 2624.43
9850.64 2624.41 9850.71 2624.41 9851.27 2624.42 9854.17 2624.34 9854.79 2624.33
9855.78 2624.32 9857.5 2624.29 9859.7 2624.25 9861. 9 2624.22 9864.78 2624.17
9872.73 2624 9875.36 2623.94 9876.672623.91 9879.82 2623.78 9880.5 2623.95
9882.21 2624.56 9883.92 2625.07 9889.67 2626.95 9892.32 2627.73 9894.94 2628.47

9897.4 2629.2 9898.61 2629.5 9899.432629.62 9900.1 2629.67 9900.73 2629.68
9901. 38 2629.61 9902.19 2629.44 9903.41 2629.07 9904.67 2628.64 9906.05 2628.13
9915.91 2624.54 9921. 58 2624.49 9922.68 2624.51 9923.89 2624.51 9928.87 2624.47
9932.32 2624.57 9933.28 2624.62 9934.57 2624.68 9936.62 2624.72 9937.59 2624.73
9939.23 2624.58 9948.84 2623.66 9949.162623.63 9951. 92 2623.3 9952.73 2623.2
9956.87 2622.61 9958.6 2622.89 9959.022622.96 9961.12 2623.29 9976.18 2623.06
9977.472623.033 9977.64 2623.03 9981. 27 2622.73 9982.75 2622.63 9982.94 2622.62
9983.47 2622.58 9983.9 2622.55 9984.052622.53 9984.19 2622.4 9986.35 2622.51
9987.28 2622.48 9988.7 2622.45 9989.39 2622.42 9994.49 2622.26 9995.22 2622.1
9996.96 2621.71 9999.96 2621.21 9999.98 2621.22 10000 2621.2310001.62 2621.99

10001. 68 2622.0510004.48 2622.4410013.44 2623.510013.58 2623.4910013.66 2623.36
10014.74 262310026.93 2628.79 10027.92629.1710030.02 2630.4310030.78 2630.14
10032.43 2629.8210037.11 2628.4910038.49 2628.5210039.28 2628.5410041.23 2628.58
10041. 31 2628.5910046.16 2630.6 10047.7 2630.58

Manning's n Values nurn= 3
Sta n Val Sta n Val Sta n Val

***** ........... ** ............ ******** *** .. ** ** .. ** '* ** -*** ........
9560.5 .06 9977.47 • 0410013.44 .06

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9977.4710013.44 500 403.64 425 .1 .3

CROSS SECTION

RIVER: RV WK
REACH: R1 RS: 7.671

INPUT
Description:
Station Elevation Data num= 68

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
********************************************************************************

9771.65 2611.91 9771. 91 2611.89 9773 2611.8 9777.04 2611.46 9777.78 2611.41
9781. 82 2611.07 9782.28 2610.95 9782.88 2610.81 9782.95 2610.8 9783.04 2610.79
9796.29 2609.93 9809.39 2609.99 9821.15 2610.04 9829.18 2608.8 9831. 45 2608.45
9850.34 2608.99 9853.01 2609.08 9860.6 2608.51 9867.28 2607.99 9869.84 2607.98
9874.01 2607.96 9880.66 2607.97 9886.33 2609.94 9894.95 2612.5 9898.13 2612.51
9898.86 2612.54 9900.24 2612.56 9906.77 2612.74 9910.16 2612.84 9911. 77 2612.88
9912.03 2612.89 9921. 95 2612.77 9923.48 2612.72 9925.77 2612.64 9926.04 2612.63
9929.51 2612.57 9937.32 2612.43 9946.162612.15 9946.38 2612.17 9954.3 2610.49
9966.51 2608.28 9969.01 2608.28 9971.872608.285 9974. 77 2608.29 9981. 68 2608.3
9984.36 2608.31 9986.7 2608.25 9994.59 2608.04 10000 2607.9610000.01 2607.96

10000.27 2607.9610006.48 2608.2510010.77 2608.410016.72 2608.5410024.74 2608.67
10029.282609.54910030.58 2609.810030.92 2609.8610040.63 2611. 7410044.11 2611. 67
10045.41 2611.6410048.19 2611. 6 10057 2611. 4510065.79 2611. 3610068.44 2612.33
10068.48 2612.3310073.08 261310073.74 2613.15

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

************************************************

9771. 65 .06 9966.51 .0410006.48 .06

Bank Sta: Left Right Coeff Contr. Expan .
9966. 5110006. 48 . 1 .3

CROSS SECTION

RIVER: RV WK
REACH: R2 RS: 7.603

is a result of the energy analysis at the
INPUT
Description: Q=1168 cfs (This flow

upstream split)
Station Elevation Data nurn=

Sta Elev Sta Elev
39
Sta Elev Sta Elev Sta Elev

9946.162607.14 9950.95 2606.98 9951.6 2606.93 9953.03 2606.75 9955.43 2606.63
9958.62 2606.03 9960.47 2605.27 9960.97 2605.11 9962.5 2604.61 9969.03 2602.2
9970.13 2601.81 9976.04 2600.01 9978.4 2599.21 9979.32 2598.91 9979.53 2598.84
9981.92598.089 9982.37 2597.94 9991. 83 2597.74 9996.74 2597.63 10000 2597.56

10005.95 2597.4310011.17 2597.310018.74 2597.1810019.73 2597.1610021.26 2597.14
10023.28 2598.0810038.54 2605. 01l0039. 78 2605.07 10042.5 2604.6910046.65 2604.61
10048.03 2604.4710048.19 2604.4810053.05 2604.49 10053.1 2604.4910053.54 2604.49
10057.46 2604.2610057.78 2604.2610061.24 2604.310062.19 2604.29

Manning I 5 n Values
Sta n Val

num""
Sta n Val

3
Sta n Val

9946.16 .06 9981. 9 .0410023.28 .06

Bank Sta: Left Right
9981.910023.28

Dibble Engineering
November, 2007

Lengths: Left Channel Right
327.22 327.22 327.22

Coeff Contr.
.1

7

Expan.
.3

Rio Verde Area Drainage Master Plan
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CROSS SECTION

RIVER: RV WK
REACH: R2 RS: 7.541 •resul t of the lateral weir analysis on

S16 between RM 0.497 and RM 0.443)

INPUT
Description: Q=1599 cfs (This flow is a

the left overbank of RV WK
Station Elevation Data num= 114

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
************************.1t**************************** *********.****************

9710.13
9727.85
9752.49
9770.01
9782.96
9835.46
9893.67
9929.84
9958.41
9991. 42

10000.88
10018.31
10039.67
10057.23
10091.21
10100.55
10126.03
10207.03

10209.3
10265.19
10277.22
10288.61
10299.07

2596.28 9711. 36
2593.39 9736.42
2588.17 9752.86
2588.42 9772.02
2588.73 9794.39
2589.93 9838.46
2590.03 9895.02
2590.02 9931. 66
2589.09 9963.7
2588.48 9993.74

2587.3 10007.4
2589.0410021. 51
2588.7210040.89
2588.9510065.24
2589.2710094.63
2589.2110119.41
2589.1710130.62
2588.96 10207.3
2588.9310211.11
2589.3910266.71
2591.3610278.35
2592.6710290.76

259410303.18

2596.14 9720.97
2591. 5 9745.85

2588.16 9753.11
2588.46 9773.6
2589.03 9796.98
2589.98 9864.69
2590.02 9895.42
2589.96 9943.71
2588.96 9968.1
2588.19 9998.96
2588.9610008.27
2588.5310024.07
2588.7110045.39
2589.0410078.61
2589.2410097.14
2589.2610120.99

2589.110137.76
2588.9710208.63
2588.8710216.04
2589.6810267.22
2591.5210280.17
2592.8410291. 78
2594.6410309.57

2594. 86 9721.14
2589.62 9746.19
2588.17 9753.96
2588.49 9773.7
2589.02 9797.57
2590.17 9876.22
2590.01 9915.67
2589.48 9954.39
2588.91 9971. 44
2587.54 9999.99
2589.1910008.65
2588.1110025.52
2588.3310047.09
2589.1710086.27
2589.2210099.06
2589.2510121.34
2588.9810146.76
2588.9610208.64
2588.6710225.47
2589.7510271.67
2591.6410282.93
2592.93 10295.3
2595.4910312.26

2594. 87 9725.35
2589.54 9752.2
2588.22 9768.3
2588.49 9780.95
2589.02 9831.68
2590.23 9880.16
2590.12 9921. 07
2589.2 9956.56

2588.86 9990.52
2587.41 10000
2589.1810009.42
2588.3310028.91

2588.210052.67
2589.2510090.12
2589.2110099.84
2589.2510123.07
2589.0110171.74
2588.96 10208.8
2588.39 10247.4
2590.5410274.93
2592.0310285.47
2593.4410297.36
2595.92

2593.91
2588.18
2588.39
2588.76
2589.88
2590.19
2590.14
2589.12
2588.59
2587.41
2589.17
2588.82
2588.58
2589.29

2589.2
2589.22
2588.99
2588.95
2588.78
2591. 04
2592.22
2593.73

Manning' 5 n Values nurn=
Sta n Val Sta n Val

3
Sta n Val

****************** .. ** .... ** .... ****** ...... ** *** ........ ***
9710.13 .06 9963.7 .04 10007.4 .06

Lengths: Left Channel Right
195.66 195.66 195.66

Coeff Contr.
.1

Bank Sta: Left Right
9876.2210008.27

CROSS SECTION

RIVER: RV WK
REACH: R2 RS: 7.504

INPUT
Description:
Station Elevation Data num= 133

Sta Elev Sta Elev Sta Elev Sta Elev Sta

Expan.
.3

Elev •
********"' .. **************.*************** .. ***************************************

9504.22
9514.94

9534.7
9555.76
9575.87
9587.84
9645.69
9696.24
9746.64
9770.59
9791.29
9832.63
9892.38

9930.2
9959.6

9975.96
10008.54
10084. 84
10191.33

10219.8
10287.49
10297.67
10361. 84
10417.47
10436.21
10450.41
10468.06

2588.04 9505.22
2586.88 9519.62
2584.21 9535.6
2582.57 9557.51
2581. 74 9577.66
2581.37 9598.36
2581.47 9646.37
2581.87 9722.23
2582.53 9753.84
2582.67 9775.68
2582.97 9796.15
2583.46 9837.86
2584.49 9893.83
2583.85 9936.51
2582.97 9965.13
2582.62 9991.48
2582.3510018.19
2583.3810103.21

2582.510191.72
2582.810227.93

2581.4310289.42
2580.9610328.57
2578.9410362.99
2578.7310418.81
2580.71 10439.9
2582.4410455.57
2589.87 10468.5

2587.92 9509.44
2586.4 9524.17

2583.85 9536.02
2582.569560.19
2581.71 9579.19
2581.46 9626.86
2581. 44 9647.43
2582.21 9734.16
2582.66 9758.26
2582.76 9778.02
2583.12 9799.15
2583.21 9839.32
2584.49 9893.85
2583.62 9948.57
2582.83 9969.15
2582.64 9998.12
2582.5510032.21
2583.5710123.99

2582.510196.09
2582.8110232.57
2581.3310292.99
2579.7610330.99
2579.0310372 .42
2578.75 10421. 7
2581.18 10443.2
2585.0610458.27
2589.9910471.15

2587.48 9510.09
2585.96 9530.35
2583.79 9545.71
2582.52 9573.93
2581. 64 9580.38
2581.87 9629.54
2581.36 9662.96
2582.41 9741.48
2582.57 9758.41
2582.76 9783.52
2583.16 9805.28
2583.15 9863.06

2584.5 9903.75
2583.22 9950.26
2582.78 9973.38
2581.41 9999.97
2582.8110053.84
2582.99 10151.5
2582.3610199.86
2582.6810237.25
2581.1810294.94
2579.6410352.24
2578.5110373.17
2578.7710421.83
2581.6310447.71
2585.9810461.54
2591.14

2587.4 9514.48 2586.94
2585.13 9532.88 2584.51
2582.63 9553.34 2582.61

2581.8 9574.73 2581. 78
2581.62 9586.97 2581.42
2581.93 9629.87 2581.92
2581. 54 9668.61 2581. 55
2582.57 9744.65 2582.61
2582.62 9759.39 2582.58
2582.81 9787.0~ 2582.92
2583.38 9815.53 2583.46
2583.53 9869.28 2583.81
2584.58 9919.46 2584.08
2583.19 9956.86 2583.01
2582.67 9974.27 2582.66
2581.04 10000 2581.04
2582.9710072 .15 2583.22

2582.8 10189.2 2582.63
2582.2710213.93 2582.82
2582.6310270.97 2581.96
2581.0810295.85 2581.05
2579.0710355.11 2579.01
2578.49 10374.2 2578.5

2578.810427.68 2579.58
2582.1310448.41 2582.22
2587.2910463.31 2587.92

Manning's n Values
Sta n Val

nUID""'

Sta n Val
3
Sta n Val

* 11 11 * * * * * ****1111 1111 ** * * * * ** 11 * * * ** 11** 11 *** **** 11 * 11 * ***

CROSS SECT ION

Bank Sta: Left Right
9991.4810018.19

Ineffective Flow num=
Sta L Sta R Elev

10213.9310471.15 2587.82

Lengths: Left Channel
213.9 213.9

9504.22 .06 9991.48 .0410018.19

1
Permanent

F

.06

Right
213.9

Coeff Contr.
.1

Expan.
.3

•RIVER: RV WK
REACH: R2

Dibble Engineering
November, 2007

RS: 7.463

8 Rio Verde Area Drainage Master Plan
HEC-RAS Output - RV Wash K



INPUT
Description:
Station Elevation Data num=

Sta E1ev Sta E1ev
69
Sta E1ev Sta E1ev Sta E1ev

9266.66
9340.65
9361. 61
9392.64
9416.23
9457.23
9525.16
9573.76
9613.74
9675.46

9705.7
9743.61
9776.41

9912.9
9929.77
9971. 41

10000.06
10031. 37

2560.1 9290.62 2560 9292.61 2579.96 9296.95
2576.66 9357.1 2576.26 9370.732577.92 9376.27
2577.51 9362.62 2577.47 9366.742577.31 9367.65
2577.12 9396.09 2576.99 9396.352576.95 9401.27
2576.74 9416.76 2576.74 9430.46 2576.46 9432.65
2575.5 9467.15 2575.13 9466.17 2575.66 9500.37

2575.69 9549.36 2576.12 9556 2576.01 9564.69
2576.27 9562.562576.14 9593.562575.95 9597.04
2576.14 9615.43 2576.1 9636.262576.11 9646.95
2576.25 9677.73 2576.16 9665.61 2576.13 9695.96
2576.05 9721.16 2576.09 9724.64 2575.94 9732.06
2576.5 9767.05 2576.66 9767.72 2576.69 9772.37

2576.61 9615.162577.67 9619.672577.51 9622.54
2577.73 9913.1 2577.73 9913.37 2577.66 9921.53
2577.2 9933.322577.12 9939.942576.62 9963.4

2575.76 9962.462574.67 9966.422574.42 9996.97
2574.3710000.12 2574.3710003.532574.67410004.59
2576.0510066.76 2576.6110069.41 2577.1910112.13

2579.61 9315.67 2579.39
2577.73 9377.03 2577.69
2577.299390.912577.15
2576.63 9415.462576.75
2576.45 9435.27 2576.4
2575.75 9520.72 2575.94
2575.91 9572.07 2576.2
2575.93 9609.32 2575.92
2576.16 9669.26 2576.36
2576.07 9696.77 2576.04
2575.59 9736.19 2576.05
2576.73 9776.19 2576.62
2577.46 9912.74 2577.7
2577.47 9925.65 2577.23
2576.06 9969.11 2575.61

2574.4 10000 2574.37
2575.0310010.16 2575.82
2577.4

Manning's n Values
Sta n Val Sta n Val

3
Sta n Val

9288.86 .06 9982.46 .0410003.53 .06

Bank $ta: Left Right
9969.1110010.16

CROSS SECTION

RIVER: RV WK
REACH: R2

Lengths: Left Channel Right
264.57 264.57 264.57

RS: 7.413

Coef! Contr.
.1

Expan.
.3

(This flow is the arithmetic combination of RV WK and
This cross section is identical to RM 0.240 on RV WK

INPUT
Description: Q=2733 cfs

RV WK 516)
516.

Station Elevation Data
Sta E1ev Sta

num:3
Elev

171
Sta Elev Sta E1ev Sta E1ev

9533.04 2570.53 9542.42 2569.4 9542.99 2569.32 9546.46
9551.37 2566.56 9554.242568.31 9555.452566.16 9556.96

9564.3 2566.45 9567.92566.66 9571.74 2569.31 9576.9
9592.36 2566.6 9596.692566.37 9603.93 2566.24 9615.4
9616.06 2566.01 9617.42 2566.12 9626.36 2566.64 9629.72
9636.06 2566.7 9649.972566.52 9656.77 2566.44 9664.66
9674.552566.31 9679.44 2566.73 9663.972567.14 9664.99
9696.15 2566.29 9696.9 2566.56 9701.65 2566.6 9711.64
9733.64 2566.63 9734.16 2568.63 9734.24 2566.63 9740.67
9750.79 2566.47 9756.21 2566.42 9760.79 2566.35 9761.39
9770.09 2566.26 9773.63 2566.19 9776.13 2566.16 9763.75
9791.29 2566.1 9609.71 2566.07 9612.212566.07 9615.1
9622.41 2566.07 9623.362566.09 9623.562566.07 9624.16
9630.72 2566.12 9635.57 2566.02 9639.93 2566 9646.36
9847.01 2567.6 9646.12567.79 9646.32 2567.62 9651.94
9666.61 2567.64 9672.26 2567.62 9677.19 2567.62 9660.44
9695.21 2567.72 9904.762567.43 9907.532567.37 9936.31
9940.69 2566.96 9964.72 2567.39 9967.12 2567.56 9969.11
9960.32 2567.64 9962.44 2567.59 9964.972567.302 9967.66
9990.04 2566.72 9994.61 2566.93 100002567.1610000.04

10005.93 2567.4510020.79 2567.3610033.31 2567.2910041.66
10042.56 2567.6210042.91 2567.7210043.19 2567.7210105.03
10163.03 2566.3410196.02 2566.410199.41 2566.4210204.26
10211.16 2566.6410216.22 2567.2610217.24 2567.3610225.46
10227.46 2566.210226.062566.2510230.11 2566.2710231.51
10265.61 2566.6110273.31 2566.6910262.94 2566.6510315.51
10316.74 2566.4210316.462566.4210319.372566.42 10321.3
10331.64 2567.9910332.97 2567.9110343.65 2566.5210346.71
10390.35 2566.6710403.47 2566.5510426.66 2566.4210447.16

10474.1 2566.6910476.66 2566.9610514.95 256610520.65
10527.72567.42110536.662566.5110539.922566.6610546.32

10601.96 2566.1610603.25 2566.02 10610.62567.1910629.72
10630.35 2569.1210637.34 2569.2310672 .25 2569.7710674.99
10675.72 2569.6310676.36 2569.7910665.96 2569.3310667.91
10700.73 2570.26

2569.04 9546.7 2566.63
2567.64 9562 2566.16
2569.14 9562.66 2566.93
2566.02 9615.66 2566.01

2566.6 9630.27 2568.79
2566.29 9671.86 2566.62
2567.23 9667.66 2567.49
2566.69 9725.25 2566.66
2566.56 9747.02 2566.53
2566.34 9766.06 2566.3
2566.11 9766.14 2566.1
2566.06 9616.45 2566.07
2566.06 9624.452566.07
2567.61 9646.522567.61

2567.6 9664.252567.63
2567.62 9669.392567.76

2567 9940.43 2566.96
2567.73 9974.15 2567.79
2566.97 9969.44 2566.79
2567.1610005.74 2567.44
2567.5210042.11 2567.53
2566.2610179.15 2566.31
2567.7510206.99 2567.43
2566.0310227.06 2566.17
2566.2610253.24 2566.49
2566.42 10315.6 2566.42
2566.4110324.95 2566.39
2566.710370.592566.66

2566.3610471.97 2567.01
2567.42 10524.5 2567.04
2566.6110560.09 2566.43
2569.06 10630 2569.11
2569.6110675.66 2569.63
2569.7110691.442570.35

Manning's n Values
Sta n Val

num-
Sta n Val

5
Sta n Val Sta n Val Sta n Val

9533.04 .06 9964.97 .0410005.93 .0610520.65 .04 10527.7 .06

Bank Sta: Left Right
9984.9710005.93

Ineffective Flow num=
Sta L Sta R Elev

9533.04 9711.64 2566.69
10199.4110700.73 2566.69

CROSS SECTION

RIVER: RV WK
REACH: R2

Dibble Engineering
November, 2007

Lengths: Left
266.11

2
Permanent

F
F

RS: 7.363

Channel
266.11

Right
266.11

Coeff Contr.
.1

9

Expan.
.3

Rio Verde Area Drainage Master Plan
HEC-RAS Output - RV Wash K



cross section is identical to RM 0.194 on RV WK S16.
Data 116

Sta Elev Sta Elev Sta Elev Sta

INPUT
Description: This
Station Elevation

Sta Elev

9891. 31
9899.8

9929.35
9954.56
9988.05

10014.66
10031. 23
10048.33

10094.8
10171. 3

10202.22
10253.39
10269.79
10330.52
10391. 02
10421.49
10463.32
10527.14

10592.4
10610.02
10625.73

10638.9
10703.43
10766.74

2572.12 9894.14
2569.6 9900.54

2563.33 9929.92
2558.74 9958.64
2558.43 9993.45
2558.6610016.32
2559.3510033.85
2559.6310050.22
2560.5110142.83
2559.1610174.78
2560.9410210.73
2561.2210257.33
2560.9310272.25
2562.0110338.45
2562.4310400.73
2561.8710423.33

2562.710469.18
2562.2510546.79
2561.7410593.95
2561.6410612.71
2560.6810629.42
2560.0510641.71
2562.4410704.36
2562.35

2571.44 9894.7
2569.31 9906.19
2563.37 9936.82
2558.09 9974.55
2558.83 10000
2558.54 10019.1
2559.7510034.27
2559.6210051.66
2560.6710145.18
2559.6510180.49
2561.0910225.13
2560.7910257.99
2561.3210288.14
2561.4110342.79
2562.4410406.96
2562.04 10425.3
2562.7110490.22
2562.1410551.63
2561.7710600.48

2561. 610617.08
2560.3610631.07

2560.510651.21
2562.5310710.92

2571.36 9898.95
2567.42 9915.5
2561.94 9946.91
2558.36 9976.64
2559.2710000.09
2557.8510021.44
2559.6910038.73
2559.5810064.43
2560.5410161.53
2560.5110182.26
2561.2410226.69
2560.7410264.02

2561.410294.12
2562.0810347.78
2561. 3810410.55
2562.2910425.71
2562.7510508.82
2562.0110584.79
2561.7710604.41
2561.4310620.88
2560.13 10636
2562.3210655.77
2562.4210716.82

2569.75 9899.47
2566.46 9921. 94
2560.22 9949.55
2558.46 9982.88
2559.2810001.02

2557.310030.11
2559.3410044.89
2559.8110065.89
2560.2510166.21
2560.5310182.74
2561.2810242.74
2560.16 10264.7
2561.36 10314.3
2562.7410382.04
2560.9110417.85
2562.3310447.09
2562.7410522.46
2561.6410589.62
2561.7510605.79
2561.0210622.98
2559.5910637.76
2562.3710702.97

2562.310731.05

Elev

2569.67
2564.9
2559.7

2558.45
2559.34
2559.15
2558.84
2559.81
2560.01
2560.55
2561. 28
2560.24
2561.66
2562.44
2561.47
2562.49
2562.47
2561.74
2561.77
2560.97
2559.83
2562.57
2562.27

•

Manning's n Values
Sta n Val

num""
Sta n Val

3
Sta n Val

9891. 31 .0610001. 02 .0410031.23 .06

Bank Sta: Left Right
10001.0210031.23

CROSS SECTION

Lengths: Left Channel Right
614.84 614.84 614.84

Coeff Contr.
.1

Expan.
.3

2552.01 9906.282551.82 9908.042551.65 9916.41
2548.83 9930.58 2548.74 9933.44 2548.49 9936.41
2546.84 9956.292546.85 9958.24 2546.72 9960.23
2546.29 9977.222544.876 9979.052544.66 9987.92
2544.7410000.012544.7410000.632544.7310013.47
2546.1710025.912546.81810029.02 2547.2510029.07
2547.1310032.13 2547.1210032.39 2547.1110032.61
2547.57 10044 2547.710044.87 2547.8410047.34
2548.6410070.07 2548.8510073.46 2548.9310079.04
2549.4810088.69 2549.4510094.59 2549.5210096.26
2549.6110105.552549.6210113.562549.7310113.96
2549.7210135.48 2549.710170.59 2549.510171.25
2549.4410174.05 2549.3610174.26 2549.3510174.57
2548.1710181.552548.4310186.98 2549.7 10187.2
2550.0110201.312549.3910212.952548.7610219.32

2547.610234.36 2547.110242.72 2548.4110251.53
2549.1510302.762549.3410306.24 2549.5110311.87

2549.710329.92 2549.7110336.93 2549.710342.26
2549.8110398.822549.7610416.032549.6910419.59
2549.2410433.222549.14

RIVER: RV WK
REACH: R2

INPUT
Description: This
Station Elevation

Sta Elev

9904.71
9929.19
9954.82
9965.25

10000
10021. 24
10031. 82

10042.5
10066.86
10085.15
10104.04
10125.95
10172.56
10180.59
10188.29
10228.72
10298.02
10325.41
10353.43
10429.92

RS: 7.246

cross section is identical to RM 0.108 on RV WK S16.
Data nurn= 97

Sta Elev Sta Elev Sta Elev Sta

2550.51 9927
2548.29 9952.69
2546.79 9960.49
2544.78 9994.15
2544.3810015.64
2547.22 10029.8
2547.1110032.83
2548.2310063.04
2549.2810080.78
2549.5110097.14
2549.7410116.82
2549.4810171. 62
2549.3510178.49
2549.7610188.11
2548.4710219.88
2549.6110267.01
2549.5410325.37

2549.710350.23
2549.571 0424.08

Elev

2549.04
2546.96
2546.82
2544.87
2544.88
2547.36
2547.12
2548.53
2549.3

2549.51
2549.78
2549.46
2548.59
2549.98
2548.46
2549.46
2549.71
2549.75
2549.43

•

Manning's n Values
Sta n Val

nurn=
Sta n Val

3
Sta n Val

9904.71 .06 9977.22 .0410015.64 .06

Expan.
.3

Elevation~ 2549.61

Bank Sta: Left Right Coeff Contr.
9960.4910025.91 .1

Right Levee Station=10251.53

CROSS SECTION

RIVER: RV WK
REACH: R3 RS: 7.131

This cross section is identical to RM
INPUT
Description: 0=3300 cis (CB9W6, 24

0.419 on RV WK T13.
Station Elevation Data num=

Sta Elev Sta Elev

hr)

203
Sta Elev Sta Elev Sta Elev

9514.82 2553.59 9515.83 2553.69 9516.51 2553.61 9516.88 2553.56 9523.33 2552.72
9524.84 2552.56 9526.13 2552.42 9529.28 2552.08 9535.29 2551. 38 9539.33 2550.94
9540.43 2550.8 9544.27 2550.55 9544.44 2550.54 9547.33 2550.36 9549.47 2550.16 •9554.2 2549.62 9554.38 2549.57 9565.3 2548.25 9568.54 2547.9 9573.93 2547.32
9574.15 2547.31 9581.1 2546.42 9582.41 2546.29 9590.7 2544.68 9603.16 2542.26
9613.49 2540.42 9650.85 2535.89 9652.74 2535.68 9665.69 2534.52 9680.14 2533.09
9686.91 2533.06 9687.69 2533.03 9724.25 2533.15 9749.4 2533.21 9770.99 2532.32
9773.25 2532.24 9782.07 2531. 95 9783.67 2531.89 9785.55 2531.83 9787.71 2531.73
9789.16 2531. 69 9801. 92 2531.5 9824.08 2531.74 9839.5 2531. 9 9868.62 2532.25

Dibble Engineering 10 Rio Verde Area Drainage Master Plan
November, 2007 HEC-RAS Output - RV Wash K



9890.44
9955.56
9995.02

10026.71
10123.95
10203.57
10240.92

10275.2
10311.18
10432.77
10460.82
10492.82
10566.45
10610.46
10629.97
10657.07
10684.74
10709.22
10746.45
10766.09
10803.51
10848.29
10882.38
10905.08

10942.1
10964.72
10994.03
11014.72
11029.01
11060.34
11081. 35
11093.22

2531.64 9909.8 2531.29913.752531.229917.032531.22 9939.252531.27
2531.23 9960.25 2531.12 9972.25 2530.92 9977.74 2530.87 99832530.794
2530.62 9999.97 2530.55 10000 2530.5510001.28 2530.5310009.47 2530.4
2530.9410033.44 2531.0310054.372531.278 10094.2 2531.7510116.74 2529.89
2530.5210135.892531.64 101382531.7110182.932531.84 10187.72531.73
2531. 54 10205.9 2531. 5310229. 03 2531. 5310233.72 2531. 5510238.39 2531. 55
2531.4910263.47 2530.8510264.15 2530.7910266.79 2530.7110268.39 2530.72

2530.610282.17 2530.7510282.52 2530.7510285.56 2530.8210298.04 2530.75
2530.6410325.46 2530.5810344.73 2529.51 10373.9 2531. 3210395.75 2531.28
2531.2910434.76 2531.2610436.99 2531.2310438.76 2531.1910455.77 2530.94
2530.84 10469.4 2530.7110485.03 2530.6310489.96 2530.5710490.09 2530.6
2530.4710502.592529.99 10519.1 2530.5210523.21 2530.4710540.07 2530.23
2529.8910578.03 2529.7510592.68 2529.5610601.21 2529.3910608.38 2528.71
2528.5110615.282529.6510616.54 2529.8810617.69 2530.2110624.27 2530.02
2529.8310631.29 2529.610635.062528.6710640.74 2529.5810645.162530.31
2530.1510666.762530.0810667.66 2530.0110670.09 2529.8710680.98 2529.33
2529.3510690.592529.3410697.42 2529.3610702.78 2529.9610706.62 2530.38
2530.5910721. 37 2530.4 10727.1 2530.2910732.34 2530.2 10739.6 2530.05
2531.1810747.73 2531.3910756.22 2530.710760.11 2530.6510764.98 2530.9
2530.7510771.35 2530.0410783.73 2530.29 10795.3 2530.510801.62 2530.63

2530.710812.04 2530.81 10832.1 2531. 0410839. 61 2531. 210841. 45 2530.7
2529.0710851. 65 2529.6710857.91 2530.97 10867.3 2530.9510877.35 2530.97

253110890.54 2530.9410892.14 2530.9610896.47 2530.9110901.17 2530.91
2530.85 10911.1 2530.7810914.69 2530.7710921.72 2530.7110936.71 2530.7
2530.4210945.83 2530.2610951.72 2530.7910956.99 2531.2710963.06 2531.32
2531.3310972.01 2531.3910985.45 2531.3810988.02 2531.4210988.79 2531.42
2531.5310998.64 2531.1411002.14 2530.8311005.15 2530.57 11009 2530.22
2531.0911017.78 2531.611023.66 2531.811024.232531.72 11024.92531.61
2530.9911033.06 2530.4511042.52 2531.611043.82 2531.7511053.54 2532.45
2533.3511073 .18 2534.5911079.38 2534.95 11079.5 2534.8811080.39 2534. 93
2535.0311082.87 2535.1211086.21 2535.43 11087.6 2535.5111090.47 2535.78
2535.911095.97 2536.1411097.28 2536.24

Manning's n Values
Sta n Val

num=
Sta n Val

5
Sta n Val Sta n Val Sta n Val

9514.82 .06 9983 .0410009.47 .0611024.23 .0411043.82 .06

Bank Sta: Left Right Lengths: Left Channel Right Caeff Cantr. Expan.
9939.2510054.37 369.36 369.36 369.36 .1 .3

Left Levee Station= 9868.62 Elevation= 2532.25

CROSS SECTION

RIVER; RV WK
REACH; R3 RS; 7.061

INPUT
Description: This cross section is identical to RM 0.339 on RV WK T13.
Station Elevation Data num= 201

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

9399.81 2539.18 9402.53 2538.87 9424.27 2536.04 9431. 85 2535 9443.84 2533.31
9445.16 2533.22 9446.86 2532.95 9449.68 2532.75 9451. 87 2532.4 9453.64 2532.27
9457.81 2531. 6 9461. 8 2531.21 9463.9 2530.88 9465.41 2530.73 9469.6 2530.14
9473.52 2529.63 9480.16 2528.71 9480.35 2528.7 9481. 53 2528.54 9505.69 2526.31
9507.48 2526.18 9517.62 2525.31 9526.92 2525.12 9529.35 2525.09 9531. 96 2525.02
9534. 02 2525 9535.72 2524.95 9540.62 2524.94 9545.84 2524.82 9567.87 2524.19
9570.89 2524.18 9574.19 2524.11 9589.05 2523.88 9592.35 2523.85 9599.72 2523.83
9607.16 2523.76 9610.5 2523.77 9614.61 2523.81 9615.93 2523.8 9622.94 2523.88
9626.56 2523.88 9638.16 2523.84 9648.54 2523.67 9654.992523.67 9673.33 2523.45

9697.7 2523.38 9708.07 2523.68 9711. 47 2523.62 9730.992524.33 9732.37 2524.36
9736.24 2524.32 9777.49 2523.21 9787.39 2522.81 9802.152522.62 9815.09 2522.55
9830.23 2522.34 9830.49 2522.35 9837.36 2522.11 9838.142522.11 9839.17 2522.07
9858.72 2522.21 9867.61 2522.12 9880.82 2522.19 9886'.44 2522.24 9913.86 2522.12
9931.93 2522.16 9953.57 2521.93 9991.51 2522.4 10000 2522.2910000.06 2522.29
10016.4 2522.0710022.61 2522.6310024.78 2522.6210071.34 2522.9210075.71 2522.82

10083.68 2522.7310090.38 2522.5710093.39 2522.5410102.55 2522.3610107.99 2522.31
10114. 89 2522.210130.71 2522.0210134.72 2521.5310135.61 2521.4510141.62 2520.53
10148.11 2521.110157.67 2522.110159.49 2522.0510182.16 2522.0110207.42 2522.51
10216.34 2522.8310228.63 2523.07 10243.3 2522.510248.56 2522.4310279.27 2521. 5
10281.94 2521.4410292.98 2521.5610304.35 2521.56 10312.5 2521.5310315.15 2521. 02
10320.79 2519.7210328.29 2521.4410332.66 2521.3610335.48 2521.3810355.27 2521. 33
10415.85 2520.84 10420.5 2521.5910457.92 2521.8110475.01 2521.7910494.84 2521. 3
10501.39 2521.3110525.22 2521.1910538.64 2521.1710545.37 2521.0810555.54 2520.89

10556.5 2520.8510564.94 2520.8910590.32 2520.2910591.75 2520.5110599.95 2520.81
10602.67 2521.0910615.53 2521.05 10622.6 2521.21 10632.9 2520.9810639.69 2520.68
10648.83 2520.3910654.03 2520.2510658.89 2521.1610663.24 2521.0810676.22 2520.97
10679.81 2520.410681. 97 2520.0210685.32 2520.31 10694.9 2521.310695.27 2521. 2
10695.87 2521.2410700.29 2520.9610702.78 2520.9210716.13 2520.5710720.73 2520.37
10725.19 2520.7410730.02 2521.4410733.85 2521. 37 10740 2520.9110743.67 2521. 65
10744.85 2521.8710748.99 2521.9510757.592522.0610760.72 2521.1410771.65 2521. 36
10782.64 2521.68 10783.1 2521.7110784.72 2521.7210798.15 2521.6110809.43 2521.46

10821. 4 2521.2810827.69 2520.6310829.79 2520.9610831. 99 2521.1710836.21 2521. 71
10837.17 2521. 8110841. 67 2522.1110844.48 2521.810846.09 2521.6710850.34 2521. 24
10856.17 2520.78 10858.4 2520.6210869.78 2521.34 10872.7 2521.5510881.06 2522.09
10901.96 2522.1310905.83 2522.3110934.022524.2710943.58 2525.1510946.08 2525.02
10955.13 2525.4810973.382527.2710976.04 2527.5610976.54 2527.610982.48 2527.32
10988.64 2527.6611001.152528.7311002.12 2528.8411012.52 2529.6411015.14 2529.97
11026.01 2530.9111031.01 2531.4511031.55 2531.3211032.16 2531.4611035.49 2531. 81
11037.09 2532.1711038.69 2532.4611042.08 2532.8411043.81 2533.1511045.71 2533.47
11048.98 2533.8411061.77 2535.9511073.11 2537.7311082.05 2538.9811092.27 2540.53
11103.45 2541.35

Manning's n Values num= 5
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val

***-**********************************"'*****************************************
9399.81 .06 9991.51 .0410022.61 .0610841.67 .0410881.06 .06

Dibble Engineering 11 Rio Verde Area Drainage Master Plan
November, 2007 HEC-RAS Output - RV Wash K



Bank St.: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9991.5110022.61 547.17 547.17 547.17 .1 .3

CROSS SECTION

RIVER: RV WK •REACH: R3 RS: 6.957

INPUT
Description: This cross section is identical to RM 0.231 on RV WK T13.
Station Elevation Data num= 198

St. Elev St. Elev St. Elev St. Elev St. Elev
~******************.*.**********************************************************

9707.16 2525.94 9740.9 2521.11 9741.63 2521. 01 9747.96 2519.95 9748.14 2519.93
9748.3 2519.91 9750.3 2519.55 9751. 93 2519.4 9754.53 2519.29 9756.74 2519.23

9759.12 2519.18 9763.12 2518.64 9766.28 2518.52 9766.59 2518.48 9769.59 2518.35
9770.22 2518.27 9783.32 2516.99 9783.89 2516.89 9787.69 2516.69 9796.09 2515.92
9798.84 2515.5 9800.04 2515.3 9804.58 2514.81 9805.65 2514.66 9810.35 2514.19
9811.27 2514.06 9816.18 2513.68 9816.962513.57 9817.8 2513.5 9834.39 2512.39
9835.38 2512.38 9838.94 2512.18 9845.11 2511.84 9853.94 2511. 34 9855.69 2511. 29
9855.93 2511.29 9862.94 2511.12 9864.132511.12 9870.24 2511 9874.89 2511
9875.71 2510.98 9879.1 2510.98 9884.3 2510.95 9888.95 2510.92 9893.7 2510.93
9899.72 2510.93 9903.12 2510.92 9920.34 2510.86 9921. 22 2510.86 9926.15 2510.83
9931.22 2510.61 9933.11 2510.51 9940.61 2510.16 9945.86 2509.9 9950.05 2509.7
9954.212509.484 9958.53 2509.26 9959.5 2509.21 9960.99 2509.13 9962.44 2509.06
9966.09 2508.67 9969.18 2508.45 9971.092508.28 9975.38 2508 9975.5 2507.99
9975.99 2507.95 9978.7 2508.23 9983.54 2508.71 9984.93 2508.85 9985.67 2508.96
9998.63 2508.15 9999.96 2507.97 10000 2507.9610000.83 2507.8510007.99 2508.48

10019.03 2509.4810019.08 2509.48 10024.6 2509.5710067.67 2510.2710069.72 2510.32
10070.33 2510.3310078.86 2508.8910079.97 2508.6910083.81 2509.0810092.99 2509.95
10093.08 2509.9710093.16 2509.9810094.12 2510.1110095.01 2510.0810190.63 2509.33
10197.41 2509.2710201.34 2509.1410209.13 2508.8910217.27 2509.4410223.02 2509.83
10265.69 2509.7710278.05 2509.7510297.24 2509.8910297.79 2509.910297.96 2509.89
10400.61 2509.3510429.54 2509.3210490.54 2509.2710511.26 2509.3110511. 72 2509.31
10511.76 2509.31 10512.4 2509.3110513.22 2509.310514.25 2509.3 10515.4 2509.29
10515.54 2509.2910517.21 2509.2910519.49 2509.2810521.39 2509.2710522.83 2509.28
10526.72 2509.3210543.42 2509.510544.19 2509.5110548.46 2509.610551.38 2509.99
10552.25 2509.9510552.45 2509.9210552.77 2509.8710553.29 2509.7910553.94 2509.45
10554.14 2509.43 10557.1 2509.1510563.16 2508.5910567.96 2508.6510572.67 2508.67
10575.66 2508.6910578.67 2508.710581.02 2508.7610582.06 2508.7710584.46 2508.84
10588.27 2508.88 10594 2508.9910597.01 250910602.91 2509.0610603.48 2508.98
10608.18 2508.3110611.77 2507.9810617.12 2507.3210617.47 2507.3210619.34 2507.57
10620.58 2507.6510626.15 2508.2410630.73 2508.4710633.32 2508.6910635.06 2508.76
10640.12 2508.9710640.51 2508.9910643.06 2509.0810646.62 2508.8810647.37 2508.83
10649.51 2508.7110649.64 2508.7 10651.1 2508.610653.71 2508.4410657.18 2508.19
10660.04 2508.0110660.87 2507.9510666.092507.4910666.13 2507.49 10666.3 2507.48
10672.52 2508.4210677.77 2509.310678.58 2509.2510679.75 2509.1810681.62 2509.05
10696.44 2509.5910699.77 2509.8310705.25 2509.6810706.58 2509.6510709.81 2509.55
10715.67 2510.0110722.83 2510.5810723.24 2510.6110725.73 2510.8110729.85 2511. 05 •10731. 61 2511.3410732.03 2511.3910732.04 2511.410732.47 2511.4510761.56 2514.5
10762.85 2514.610763.19 2514.6410766.75 2515.2210767.69 2515.3710772.29 2516.21
10777.37 2517.1110782.09 2517.8910786.43 2518.6210801.76 2522.1710804.51 2522.82
10805.61 2523.06 10811.7 2524.3510820.21 2526.16

Manning's n Values num= 5
St. n Val St. n Val St. n Val St. n Val St. n Val

*** .... *********.****************** .. ***********************1r**'********************
9707.16 .06 9969.18 .0410007.99 .0610653.71 .0410672.52 .06

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9954.2110019.03 700 731. 86 650 .1 .3

CROSS SECTION

RIVER: RV WK
REACH: R3 RS: 6.818

INPUT
Description: This cross section is identical to RM 0.111 on RV WK T13.
Station Elevation Data num= 176

St. Elev St• Elev St. Elev St. Elev St. Elev
............ '" '* ............................. '" "' .. "" .. * .......... '* .................... "' .......... '* .. '* * ...... '* ..........................................

9881. 06
9902.63
9920.73
9930.24
9956.88
9981.71
9994.01

10007.95
10029.6

10050.45
10056.05

10100.9
10108.02
10126.56
10178.57
10230.94
10256.27
10296.76
10339.13
10363.77
10402.51
10460.42
10480.59
10505.73
10526.13
10541.14

2508.15 9881.49
2503.86 9903.12
2500.799924.39
2499.02 9932.62

2494.6 9964.1
2494 9982.31

2493.93 9998.11
2493.4410019.37
2493.9410031.56
2494.2110052.45
2494.2410072.47
2494.8310105.69
2494.8210109.87
2494.6910128.01
2495.8710179.03
2495.3810237.56

249410266.52
2494.09 10302.5
2495.4410344.84
2495.2610370.04
2495.3810404.18
2495.1710460.78
2494.6310496.08
2494.4510507.15
2493.1710529.64
2494.1110551.21

2508.04 9883.67
2503.8 9907.42

2500.19 9927.5
2498.45 9934.74
2494.25 9969.52
2493.99 9988.24
2493.78 9999.97
2493.6610020.37
2493.9910032.86
2494.2610053.22
2494.5710076.17
2494.8310105.99

2494.810110.85
2494.710137.96

2495.8710179.52
2494.8610241.37
2494. 5410277 .49
2493.6510304.22
2495.2910349.28

2495.310374.38
2495.3810406.45
2495.1710464.52
2494.5810497.85
2494.3410513.27
2492.9610534.52

2493.110551.93

2507.5 9896.95
2502.88 9911. 4
2499.58 9927.53
2497.94 9936.66
2494.16 9973.07
2494.05 9991.04
2493.71 10000
2493.6910021.81
2494.0210043.64
2494.2710053.96
2494.5910082.09
2494.8310106.41
2494.7910122.47
2494.9410175.07
2495.8610205.14
2494.5610249.39
2495.1210279.26
2493.5210319.24
2494.7110352.62
2495.3210383.63
2495.3810411. 72
2495.3610470.26
2494.5710500.09
2493.8810514.51
2493.4310540.79
2493.2510558.78

2505.01 9901.57
2502.39 9916.9
2499.58 9929.63
2497.47 9954.35
2494.03 9980
2493.97 9992.8
2493.71 10006.5
2493.7410026.27
2494.0810047.69
2494.2610055.13
2494.6310092.22
2494.8310107.03
2494.6210124.02
2495.7910177.86
2495.6710229.96
2493.93 10251.6
2495.0610284.01
2494.9210328.12
2494.2910359.48
2495.3710392.28
2495.3410456.93
2495.6510473.88
2494.5810505.15
2493.8110517.54
2494.1510540.96
2494.6210567.81

2504
2501.55
2499.16
2494.93
2493.97
2493.97
2493.46
2493.86
2494.16
2494.25

2494.7
2494.82
2494.65
2495.85
2495.45
2493.75
2494.99
2495.77
2494.88
2495.38
2495.13

2495.3
2494.49
2493.64
2494.13
2494.64

•
Dibble Engineering
November, 2007

12 Rio Verde Area Drainage Master Plan
HEC-RAS Output - RV Wash K



10589.1 2494.7510591. 66 2494.7510602.89 2494.9110611.61 2494.9710616.53 2494.97
10621. 8 2494.9710622.08 2494.97 10622.1 2494.9710627.92 2495.0810628.25 2495.1

10629.18 2495.1210633.78 2495.33 10638.8 2495.5710643.39 2495.7910647.58 2496
10679.59 2497.910683.77 2498.1310687.16 2498.3110689.32 2498.4210690.45 2498.48
10698.16 2498.8810698.98 2498.910706.08 2499.2810709.28 2499.66 10716.2 2500.48
10719.82 2500.9110725.36 2501.5610726.02 2501.5910727.14 2501.6510728.19 2501.71
10729.16 2501.7710742.43 2504.6710746.64 2505.5510747.69 2505.6410752.13 2506.59
10752.97 2506.6710753.13 2506.6810757.75 2507.710758.24 2507.7510761.63 2508.51
10762.09 2508.56 10764.1 2508.7710765.33 2508.8910769.71 2509.3110774.34 2509.76
10778.74 2510.18

Manning's n Values nurn= 5
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val

*********i<*,*****************************************'****11**************11********
9881. 06 .06 9973.07 .0410032.86 .0610241.37 .0410266.52 .06

Bank Sta: Left Right
9973.0710032.86

CROSS SECTION

RIVER: RV WK
REACH: R4

Coeff Contr.
. 1

RS: 6.686

Expan .
.3

INPUT
Description: Q-3300 cfs (CB9W6, 24
Station Elevation Data num~

Sta Elev Sta Elev

hr)
172

Sta Elev Sta E1ev Sta Elev

9472.62
9483.85
9493.57
9509.19
9524. 99
9538.98
9553.83
9566.77
9578.42
9581. 21
9625.34
9648.62
9657.41
9669.51
9679.38
9727.22
9738.64
9752.09
9813.67
9897.25
9923.07
9987.06

10019.71
10056.58
10080.81
10091.12
10108.09

10131. 9
10152.75
10153.35
10251.95
10285.83
10315.62
10335.42
10349.35

2500.63 9475.09
2498.91 9486.84
2496.74 9497.17
2494.65 9513.2
2493.02 9528.89
2491. 77 9543.3
2490.39 9554.21
2488.66 9571.29
2486.82 9579.65
2486.39 9601.11

2484.4 9627.39
2483.31 9650.16
2482.64 9659.65
2481.89 9672.16
2481. 68 9682.01
2480.64 9731.75
2480.32 9742.02
2479.94 9752.52
2481.28 9842.04
2480.06 9900.13
2479.38 9928.96
2479.69 9997.57

2480.510026.01
2480.2810065.54
2479.7710084.39
2479.9510097.38
2479.6910112.98
2480.3410137.39
2480.3710152.98
2480.3710153.76
2480.9910253.64
2480.610292.73

2479.8210319.66
2478.6210337.23
2481.8110364.52

2500.47 9478.46 2500.24 9479.02 2500.11 9481.37 2499.5
2498.14 9488.71 2497.69 9489.85 2497.4 9491.17 2497.08
2496.24 9498.46 2495.96 9502.2 2495.43 9503.34 2495.19
2494.1 9516.14 2493.69 9517.17 2493.61 9521.07 2493.31

2492.72 9529.972492.54 9533.942492.24 9534.94 2492.07
2491.38 9544.2 2491.25 9544.34 2491.22 9548.84 2490.83
2490.33 9559.652489.87 9560.762489.72 9565.532488.84
2487.86 9574.24 2487.46 9576.052487.16 9577.732486.93
2486.61 9580.39 2486.49 9580.87 2486.41 9580.89 2486.41

2485.9 9621.51 2484.61 9623.36 2484.5 9624.84 2484.42
2484.32 9627.4 2484.32 9629.38 2484.23 9645.96 2483.42
2483.16 9651.47 2483.1 9653.78 2482.88 9656.04 2482.67
2482.43 9662.33 2482.37 9664.57 2482.16 9667.24 2482.1
2481.83 9673.052481.74 9674.44 2481.75 9677.092481.69
2481.62 9684.32 2481.62 9684.51 2481.61 9726.23 2480.64
2480.53 9735.01 2480.45 9735.24 2480.46 9737.36 2480.38
2480.24 9745.52 2480.15 9748.85 2480.04 9751.26 2479.97
2479.93 9753.32 2479.9 9760.87 2479.84 9791.472480.67
2480.85 9894.7 2479.96 9895.81 2479.99 9896.07 2480.01
2480.17 9901.75 2480.23 9912.72 2479.92 9918.69 2479.61
2479.75 9939.66 2480.51 9953.96 2480.41 9968.57 2480.28
2479.4 10000 2479.5310000.01 2479.5310014.15 2480.23

2480.1810039.14 2479.4910041.14 2479.5910042.56 2479.65
2480.1210068.98 2480.0610079.49 2479.7910079.87 2479.79
2479.7110086.062479.6810086.46 2479.6710088.18 2479.64
2479.4310100.45 2479.3710103.13 2479.32 10103.8 2479.3
2480.1810117.18 2480.2410118.52 2480.2410127.29 2480.34
2480.3910139.792480.4110146.92 2480.39 10147.5 2480.38
2480.3710153.13 2480.3710153.23 2480.37 10153.3 2480.37
2480.3710160.68 2480.42 10203.2 2480.7110249.38 2481
2480.9610260.242480.8210264.522480.7710272.572480.71
2480.5610295.71 2480.1510300.94 2479.4610314.96 2479.8
2479.9210324.09 2480.0210328.46 2479.47 10333.6 2478.85
2478.41 10341.2 2479.5210345.01 2480.5910347.76 2481.36
2484.81

Manning' 5 n Values
Sta n Val

num~

Sta n Val
3
Sta n Val

9472.62 .06 9968.57 .0410056.58 .06

Bank Sta: Left Right
9968.5710056.58

CROSS SECTION

RIVER: RV WK
REACH: R4

Lengths: Left Channel Right
498.67 471.95 476.5

RS: 6.597

Coeff Contra
.1

Expan.
.3

INPUT
Description:
Station Elevation Data num= 201

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

9479.25 2496.06 9479.58 2496.05 9479.79 2496.04 9488.79 2495.26 9492.42 2493.8
9494.29 2493.47 9499.03 2492.3 9499.39 2492.14 9502.72 2491.19 9504.18 2490.84

9508.7 2489.56 9510.39 2489.17 9512.72 2488.65 9514.6 2488.21 9517.73 2487.51
9519.82 2487.02 9522.73 2486.37 9523.87 2486.1 9524.68 2485.92 9526.56 2485.64
9527.73 2485.46 9530.24 2485.09 9535.14 2484.38 9540.05 2483.64 9542.65 2483.23

9545 2482.88 9547.56 2482.47 9552.52 2481. 72 9555.2 2481.34 9556.35 2481.16
9557.51 2481. 04 9566.91 2478.97 9566.98 2478.95 9568.57 2478.77 9572.37 2478.18
9573.07 2478.23 9578.98 2478.22 9583.16 2478 .13 9583.65 2478.13 9584.83 2478 .11
9587.16 2478.04 9588.25 2477.95 9591.4 2477.85 9594.79 2477.56 9597.45 2477 .46
9598.45 2477.47 9600.85 2477.38 9603.42 2477.42 9604.73 2477.38 9607.74 2477.17
9608.5 2477.11 9616.11 2476.28 9617.16 2476.26 9619.57 2476.24 9620.73 2476.21

9623.89 2476.19 9627.06 2475.98 9629.63 2475.94 9633.38 2475.86 9640.35 2475.11
9644.4 2475.01 9646.88 2475.17 9655.62 2474.5 9657.63 2474.34 9677.77 2473.1

9709.34 2471.07 9712.45 2471. 01 9766.83 2470.35 9781. 05 2470.2 9783.03 2470.15
9810.22 2470.19 9836.32 2470.08 9841.86 2469.9 9850.26 2469.29 9855.64 2468.91

Dibble Engineering 13 Rio Verde Area Drainage Master Plan
November, 2007 HEC-RAS Output - RV Wash K



9857.84
9889.99
9905.23

9932.5
9981. 91

10015.88
10085

10137.52
10184.7

10202.82
10234.59
10284.31
10317.84
10347.66
10383.24
10411.32
10424.44
10446.45
10499.25
10545.53
10579.32
10587.76
10601. 27
10616.23

10629.3
10644.75

2469.12 9872.78
2469.52 9891.17
2470.91 9906.21
2471.24 9934.36
2470.55 9999.95

2470.510037.79
2470.8310093.96
2471.0610149.87
2470.1210185.55
2470.9210205.39
2470.4710248.55
2470.35 10291. 3
2470.2110318.61
2470.4210352.64
2470.1410383.82
2471.4910413.77
2471.9810429.27
2472.8210452.03
2474.9610501.13
2477.4710571.42
2479.8710582.17
2480.9610589.72
2482.4610606.42
2484.1510619.77
2485.16 10629.7
2486.12

2469.74 9876.21
2469.55 9891.48
2470.92 9917.83
2471.12 9944.72
2469.58 10000
2470.5810071.96
2470.8510094.74
2470.9510157.23
2470.2410189.76
2470.8810214.51
2470.5110254.19
2470.3310296.32
2470.2310327.91
2470.5210368.04
2470.1510387.64
2471.5610415.78
2472.1810433.81
2473.0710466.03
2475.0710503.42
2479.8810572.32
2480.2510582.91
2481.25 10593

248310608.14
2484.4210622.11
2485.1810634.13

2469.7 9877.05
2469.55 9897.38
2471.11 9929.01
2470.57 9948.36
2469.5810003.48
2470.7210083.26
2470.8510102.32

2470.910174.79
2470.8210192.39

2470.710218.65
2470.4410264.56
2470.3110302.74
2470.3410335.27
2470.1310371. 69
2470.2210391. 75
2471.6310418.55
2472.3610441.85
2473.4710474.41
2475.1810512.39
2479.84 10578.8

2480.310586.77
2481.5610593.49
2483.2710612.13
2484.6710624.01
2485.5410634.67

2469.63 9881.57
2470.15 9904.02
2471.21 9930.44
2470.94 9952.43
2469.4110011.24
2470.7910084.18
2471. 2710106.55
2470.76 10176.4
2470.8810197.55
2470.5310233.28

2470.410272.48
2469.8610307.91
2470.4410340.42
2470.08 10376.9
2470.3110410.92
2471.7410422.44
2472.6510445.45
2473.8210483.32
2475.6910538.08

2479.810579.23
2480.8410587.06
2481.6310599.73
2483.7210613.08
2484.8110627.23
2485.5710642.01

2469.61
2470.89
2471.23

2471. 4
2470.07
2470.81
2471. 24
2470.68
2471. 03
2470.49
2470.39
2469.51
2470.48
2470.03
2471. 48
2471.89
2472.78
2474.23
2476.65
2479.86
2480.87
2482.24

2483.8
2485

2486.16

•

Manning I S n Values
Sta n Val

num=
Sta n Val

3
Sta n Val

'" "'. '" '" "' '" *** '" '" '" '" *. ** ** ** * **************
9479.25 .06 9981. 91 .0410015.88 .06

Bank Sta: Left Right
9981.9110015.88

Lengths: Left Channel Right
626.33 592.78 598.5

Coeff Contr.
.1

Expan.
.3

CROSS SECTION

RIVER: RV WK
REACH: R4 RS: 6.484

********************************************************************************

9489.46 2471. 68 9489.97 2471. 7 9490.05 2471.7 9508.64 2471. 83 9509.64 2471.82
9511. 09 2471. 78 9512.01 2471. 67 9516.89 2471.11 9521. 75 2470.55 9526.58 2470
9531. 38 2469.44 9540.91 2468.35 9541.15 2468.33 9544.54 2467.93 9545.95 2467.65
9546.15 2467.63 9551.11 2466.59 9551.19 2466.58 9554.28 2465.98 9554.8 2465.82
9555.61 2465.64 9555.62 2465.64 9556.26 2465.58 9556.32 2465.57 9561.41 2465.06
9561.73 2465.04 9566.55 2464.57 9566.7 2464.56 9571. 03 2464.17 9573.33 2464.02
9574.47 2463.92 9575.96 2463.82 9580.61 2463.44 9582.72 2463.29 9585.91 2462.95
9588.94 2462.69 9593.59 2462.18 9599.13 2461. 61 9609.62 2461.01 9614.49 2460.74
9642.73 2459.09 9645.15 2459.08 9646.18 2459.06 9647.38 2459.02 9652.59 2458.94
9655.88 2458.89 9659.11 2458.69 9663.42 2458.66 9665.65 2458.53 9670.9 2458.54
9672.01 2458.49 9672.22 2458.5 9673.21 2458.52 9678.79 2458.54 9679.13 2458.55
9682.44 2458.55 9684.5 2458.37 9685.38 2458.29 9689.1 2457.96 9692.01 2457.68
9695.73 2457.34 9696 .19 2457.29 9697.09 2457.19 9698.37 2457.17 9698.48 2457.17
9701. 51 2457.12 9703.44 2457.23 9707.29 2457.79 9707.39 2457.79 9713.78 2457.45
9731. 58 2456.29 9732.23 2456.28 9739.09 2456.28 9740.26 2456.29 9741.04 2456.29
9747.02 2456.33 9752.32 2456.33 9753.76 2456.33 9755.88 2456.33 9757.51 2456.34

9759.4 2456.41 9763.95 2456.57 9767.93 2456.7 9771.49 2456.84 9795.11 2457.17
9800.51 2457.28 9805.27 2457.42 9812.51 2457.55 9815.39 2457.63 9824.79 2457.8
9825.46 2457.81 9828.17 2457.86 9834.75 2457.83 9838.02 2457.82 9870.51 2458.4
9883.2 2458.67 9891.18 2458.83 9894.96 2458.91 9901.7 2458.22 9905.4 2457.82

9906.47 2457.71 9909.26 2457.43 9913.21 2456.99 9918.27 2457.51 9925.37 2458.14
9932.76 2458.1 9950.93 2458.1 9958.68 2458.09 9959.95 2458.09 9961.6 2458.1
9966.42 2457.43 9977.05 2455.96 9990.16 2456.81 9992.91 2456.93 10000 2457.15

10009.22 2457.4510011.79 2457.5710013.03 2457.4110013.37 2457.3610017.48 2456.81
10025.69 2457.3 10037.4 2458.1310040.97 2458.1110041.81 2458.110050.92 2457.97
10059.37 2457.9510061.95 2457.9210066.41 2457.9310070.09 2457.7510075.39 2457.39
10076.88 2457.4110084.78 2457.5510093.23 2457.7210106.37 2457.610117.95 2457.54
10119.49 2457.5310120.99 2457.5210125.31 2457.29 10135 2456.7710139.08 2456.84
10145.75 2456.9310154.63 2456.9910160.22 2457.0510170.62 2456.7110170.75 2456.71
10180.73 2457.1710193.12 2456.7410196.18 2456.6610200.56 2456.4110204.55 2456.15
10208.62 2456.3310212.18 2456.4710214.54 2456.5710220.56 2456.8110220.97 2456.82
10221.32 2456.8310224.63 2456.9510226.14 245710228.06 2457.0710231.83 2457.19
10233.26 2457.25 10234.8 2457.310237.08 2457.3710237.46 2457.3910241.54 2457.53
10242.99 2457.5910248.35 2457.77 10248.5 2457.7710248.77 2457.7910248.92 2457.8
10263.09 2458.9210266.36 2458.9510272.91 2459.110277.73 2458.8210279.11 2458.83
10280.83 2458.9910281. 44 2459.0410284.44 2459.3110301.21 2461.1710309.77 2461.99
10310.52 2462.1410310.76 2462.1910312.51 2462.110313.94 2462.0310314.59 2462.04
10316.6 2462.2310326.74 2463.2110329.65 2463.510331.02 2463.7210334.81 2464.38

10338.22 2464.9610355.84 2467.98 10359.5 2468.6610361.74 2469.07 10364.5 2469.64
10369.05 2470.4510370.65 2470.77 10371 2470.8310377 .23 2471.6210378.59 2471.47

INPUT
Description:
Station Elevation Data num= 200

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

•

************************************************

Bank Sta: Left Right
9961. 6 10037.4

Lengths: Left Channel Right
432.44 362.56 383.02

Manning's n Values
Sta n Val

•
Expan.

.3
Coeff Contr.

.1

.06

3
Sta n Val

.04 10037.4

num""
Sta n Val

.06 9961. 69489.46

CROSS SECTION

RIVER: RV WK
REACH: R4 RS: 6.416

Dibble Engineering
November, 2007
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INPUT
Description:
Station Elevation Data num~

Sta Elev Sta Elev
200

Sta Elev Sta Elev Sta Elev
'" "' "" .. "' "' ." "' "' .. ** "' '* .. "" '" '* "' "' ** ..

9451.21 2468.04 9451.55
9456.62467.56 9456.85

9468.652466.52 9472.64
9481.9 2465.41 9485.05

9490.662464.11 9490.75
9498.67 2462.67 9500.29
9509.41 2460.83 9511.17
9534.53 2458.17 9536.36
9553.05 2456.33 9554. 09
9564.61 2455.8 9564.87
9568.892455.81 9570.38
9616.632453.08 9616.83
9622.37 2452.57 9627.15
9635.32451.74 9637.12

9649.032450.93 9650.74
9705.192448.26 9705.39
9725.52 2449.08 9729.16
9838.57 2449.58 9839.08
9931.85 2450.21 9938.3
9985.61 2449.44 9989.12

10000 2449.210002.78
10014.71 2449.1410016.61
10031.25 2450.0310035.08
10057.07 2450.4810057.17
10112.52 2449.8210112.76
10128.64 2450.2210128.84
10192.39 2450.210192.44
10226.24 2449.9810227.27
10250.06 2449.6610255.21
10278.31 2450.0510285.41
10338.73 2451.1910340.74
10355.75 2451. 7910355.85
10422.22 2453.4210423.35
10457.18 2454.4910462.57
10479.79 2455.1310485.78
10510.67 2458.1710515.09
10550.75 2461.1410551.24
10552.96 2461.4310553.88
10566.32 2463.0610573.91
10584.65 2466.1710584.68

2468.04 9451.64 2468.03 9451.85
2467.52 9458.84 2467.37 9460.46
2466.19 9475.46 2466.05 9478.69
2464.85 9485.32 2464.81 9486.83
2464.08 9491.25 2464 9494.23
2462.39 9503.1 2461.88 9504.79
2460.62 9511.36 2460.58 9514.08
2457.969542.182457.219543.59
2456.28 9555.54 2456.21 9561.8
2455.82 9565.63 2455.79 9566.36
2455.75 9579.83 2455.57 9583.6
2453.05 9617.01 2453.02 9619.37
2452.27 9628.01 2452.22 9629.03
2451.65 9641.2 2451.39 9643.8
2450.83 9652.18 2450.75 9653.06
2448.26 9705.61 2448.26 9711.5
2449.18 9747.98 2449.12 9800.22
2449.85 9845.38 2450.19 9852.05
2450.12 9958.86 2449.81 9964.36
2448.9 9993.9 2449.09 9999.88

2449.2510003.38 2449.2610006.25
2449.110018.31 2449.0610023.41

2450.1710039.16 2449.1310040.46
2450.4910058.22 2450.5110094.71
2449.8310113.34 2449.8410124.02
2450.2510159.57 2450.2410165.76
2450.19 10196.2 2450.210204.08
2449.9410230.76 2449.8 10240
2449.7610270.78 2449.9410272.82
2450.16 10307.2 2450.4810316.28
2451.1810342.25 2451.2210344.51
2451.7910358.72 2451.8310373.73
2453.4510424.35 2453.4910425.98
2454.6610465.66 2454.7610471.75
2455.8210495.492456.7810502.58
2458.5610542.64 2460.5210544.36
2461.1810551.26 2461.1910551.88
2461.5410555.48 2461. 7310557.84
2463.9410580.332464.7910580.75
2466.1710584.87 2466.210585.09

2468.01 9451.87 2468
2467.23 9464.15 2466.9
2465.79 9480.65 2465.62
2464.55 9489.78 2464.25
2463.469495.782463.19
2461.59 9506.37 2461.37
2460.27 9529.762458.66
2456.97 9550.7 2456.5
2455.91 9562.25 2455.89
2455.73 9567.93 2455.71
2455.44 9587.232455.31
2452.76 9622.06 2452.59
2452.14 9630.31 2452.07
2451.23 9644.42 2451.19
2450.69 9687.63 2449.11
2448.52 9716.78 2448.81

2449 9812.08 2449.26
2450.59 9913.71 2450.3

2449.9 9980.97 2450.15
2449.2 9999.91 2449.2

2449.32 10010.2 2449.25
2449.5710027.47 2450

2448.810050.31 2449.8
2450.0210097.452449.99
2450.1110128.38 2450.19
2450.2210169.69 2450.24
2450.2110208.19 2450.28
2449.4410248.44 2449.63
2449.9610275.41 2449.98
2450.6110338.26 2451.19
2451.3310348.66 2451.53
2451.66 10422 2453.41
2453.5410427.69 2453.55
2454.9410479.29 2455.17
2457.4710505.02 2457.64
2460.6210548.26 2460.91
2461.2810552.73 2461.4
2462.0110561. 71 2462.47
2464.8210580.87 2464.84
2466.2310608.99 2468.9

Manning's n Values
Sta n Val

nurn=
Sta n Val

3
Sta n Val

************************************************

9451.21 .06 9980.97 .0410057.07 .06

Bank Sta: Left Right
9980.9710057.07

CROSS SECTION

RIVER: RV WK
REACH: R4

Lengths: Left Channel Right
154.69 185.83 268.96

RS: 6.384

Caeff Contr.
.1

Expan.
.3

INPUT
Description:
Station Elevation Data nurn= 201

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
***********************************'*********************************************

9571. 89 2~64.97 9574.67 2465.12 9578.02 2465.02 9582.4 2464.4 9587.96 2463.54
9603.7 2460.92 9608.46 2460.26 9608.83 2460.19 9611. 86 2459.79 9612.34 2459.82

9612.93 2459.81 9615.86 2459.87 9617.11 2459.85 9624.8 2459.96 9629.57 2459.91
9633.74 2459.79 9636.93 2459.72 9644.29 2459.51 9645.42 2459.39 9648.51 2459.34
9648.98 2459.3 9651. 72 2459.24 9651. 74 2459.23 9651. 98 2459.23 9658.01 2457.99
9662.2 2457.14 9664.26 2456.69 9667.42456.04 9667.56 2456.01 9670.45 2455.4

9673.05 2454.9 9673.75 2454. 74 9675.73 2454.36 9678.52 2453.95 9681. 62 2453.32
9685.31 2452.78 9686.58 2452.55 9690.45 2452 9691. 51 2451. 81 9691. 55 2451. 81
9692.27 2451. 67 9696.29 2451. 02 9696.57 2451. 01 9700.05 2450.45 9700.93 2450.4
9701. 59 2450.34 9702.44 2450.3 9706.552449.86 9707.44 2449.82 9711. 53 2449.4
9712.38 2449.35 9716.44 2448.93 9716.512448.92 9720.73 2448.45 9721. 48 2448.32
9722.19 2448.23 9723.57 2448 9727.12 2447.17 9727.99 2447.01 9731.3 2446.23
9731. 66 2446.16 9732.42 2446.1 9743.17 2445.27 9743.34 2445.26 9747.9 2444.96
9750.91 2444.61 9753.2 2444.34 9754.61 2444.26 9754.82 2444.25 9756.11 2444.13

9761.9 2443.88 9764.52 2444.53 9767.54 2445.24 9768.7 2445.53 9769.27 2445.64
9778.73 2445.42 9779.55 2445.42 9789.66 2445.56 9796.93 2445.55 9805.46 2444.99
9814.36 2444.59 9817.37 2444.42 9822.1 2444.23 9825.7 2444.5 9829.35 2444.77
9832.71 2445.01 9837.61 2444.86 9849.93 2444.47 9853.78 2444.59 9861.47 2444.81

9870.5 2445.23 9882.35 2445.73 9890.65 2445.86 9896.622445.95 9904.02 2446.11
9908.3 2445.85 9913.66 2445.52 9925.53 2445.71 9932.59 2445.8 9983.57 2447.22

9989.18 2446.1 9993.74 2445.2 9999.97 2445.16 10000 2445.1610008.65 2445.11
10011.24 2445.43 10018.8 2446.3310020.83 2446.2610039.55 2445.6510043.81 2446.38
10048.27 2447.0510050.45 2446.510050.75 2446.4310068.66 2447.5210070.98 2447.58
10076.39 2447.5910079.26 2447.6610084.44 2447.6610085.41 2447.5910087.84 2447.43

10090.5 2447 .510113.09 2447.9810113.54 2447.9810118.89 2447.7610132.64 2447.16
10136.79 2447.0610141.59 2446.8110147.09 2446.5810147.97 2446.6710149.93 2446.84
10154.43 2447.1910156.31 2447.4310164.89 2447.5 10172.9 2447.5910176.49 2447.3
10192.14 2446.1510206.41 2446.3210208.15 2446.33 10208.3 2446.3210211.36 2446.34
10213.66 2446.3310215.82 2446.3410218.34 2446.41 10222.1 2446.4210230.66 2446.59

10235 2446.5810235.34 2446.5910239.19 2446.5810239.27 2446.58 10240.8 2446.59
10246.69 2446.2310251.59 2445.9110252.95 2446.1110253.89 2446.1910255.27 2446.36
10260.79 2447.0210263.55 2447.3310267.05 2447.7510267.63 2447.7710280.67 2448.09
10282.64 2448.1910286.75 2448.2210287.93 2448.2710291.85 2448.310292.94 2448.35
10293.21 2448.3610296.93 2448.4110298.41 2448.4510300.35 2448.4710303.58 2448.57

Dibble Engineering 15 Rio Verde Area Drainage Master Plan
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10306.97 2448.6610311.99 2448.810315.24 2448.8910321.66
10328.27 2449.2310331.85 2449.3110339.47 2449.4710343.57
10355.76 2449.7210379.52 2450.710380.99 2450.7410389.86
10390.61 2450.9210392.84 2450.9910400.25 2451.2210400.73
10407.91 2451.2810409.43 2451.310436.42 2454.1610455.67
10461.67 2457.0810465.25 2457.6610469.28 2458.3310474.58
10475.46 2459.22

2449.0710324.85
2449.5610347.85
2450.9710390.12
2451.2310406.19

2456.110458.51
2459.1910475.06

2449.16
2449.65
2450.92
2451.25
2456.56
2459.22 •Manning I 5 n Values

Sta n Val
num=

Sta n Val
3
Sta n Val

.. _... ;, ...... "' .. "' ...... ***** *** ** ****** .. '" ** ......... _*"'.* .* ...
9571. 89 • 06 9983.57 .0410048.27 .06

Bank Sta: Left Right
9983.5710048.27

Lengths: Left Channel Right
000

Coeff Contr.
.1

Expan.
.3

CROSS SECTION

RIVER: RV WK S4
REACH: R1 RS: 0.497

is a result of the energy analysis at the
INPUT
Description: Q=752 cfs (This flow

upstream split)
Station Elevation Data nUID""

Sta Elev Sta Elev
50
Sta Elev Sta Elev Sta Elev

****************************************************** •••••• ****_._ •••• * ••• _._"'''"
9943.43
9950.13
9975.03
9998.88

10020.95
10114.53
10137.07
10170.62
10182.08
10207.06

2604.29 9944.73
2602.92 9950.14
2601. 07 9983.36
2599.62 10000
2600.87 10027.8
2601.0810119.79
2601.1810145.43
2599.6110174.04

2598.810183.24
2602.1610211.24

2604.38 9949.642603.04 9949.7
2602.91 9962.78 2601.07 9968.2
2601.03 9988.11 2600.6 9997.54
2599.6810015.462600.59410017.25
2600.8510033.25 2600.8410034.68
2601.2410123.86 2601.2210129.69
2600.2910151.57 2599.6310161.96
2599.61 10175.72599.6110181.59

2598.910183.94 2598.910184.78
2602.9110218.42 2607.1810224.59

2603.04 9950.11
2601. 09 9971. 84
2599.74 9998.36

2600.710019.86
2600.8310112.73
2601.1910137.05

2599.610170.27
2598.79 10181. 8

2598.910186.29
2610.7810225.34

2602.92
2601. 07
2599.66
2600.87
2601.04
2601.18
2599.61
2598.77
2598.97
2610.61

Manning I 5 n Values
Sta n Val

num=
Sta n Val

3
Sta n Val

_•••• _'" '* "' .. *1t ****************** "'* ......... "' .. _* .... * ••••

LATERAL STRUCTURE

RIVER: RV WK S4
REACH: R1

Bank Sta: Left Right
9988.1110015.46

RS: 0.496 •
Expan.

.3
Coef! Contr.

.1

.06.0410015.46

Lengths: Left Channel Right
82.07 76.26 76.26

.06 9988.119943.43

INPUT
Description:
Lateral structure position = Left overbank
Distance from Upstream XS = .01
Deck/Roadway Width 2
Weir Coefficient 2.5
Weir Flow Reference = Water Surface

Weir Embankment Coordinates num = 31
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

********************************************************************************

o 2604.29
25.89 2600.98
46.48 2600.18
59.622599.76
69.522599.73
75.352599.71
82.062599.71

Weir crest shape

3.88 2603.83
34.78 2600.52
50.47 2600.05
60.42 2599.73
70.832599.74
80.24 2599.71

10.72 2602.24 20.37 2601.43 21.27 2601. 31
37.37 2600.44 40.64 2600.35 43.92 2600.25
52.32 2600 57.02 2599.84 58.14 2599.81
63.88 2599.73 64.25 2599.72 69.44 2599.74
71.4 2599.71 71.54 2599.71 75.25 2599.71

80.28 2599.71 81.75 2599.71 81. 98 2599.71

= Broad Crested

CROSS SECTION

RIVER: RV WK S4
REACH: RI RS: 0.483

weir analysis on
and RM 0.483)

INPUT
Description: Q=732 cfs (This flow

the left overbank of
Station Elevation Data nurn=

Sta Elev Sta Elev

is a result of the lateral
RV WK S16 between RM 0.497

51
Sta Elev Sta Elev Sta Elev

********************************************************************************

9936.85 2599.71 9936.92 2599.7 9936.98 2599.7 9937.51 2599.66 9937.73 2599.63
9937.91 2599.61 9938.29 2599.58 9941.642599.254 9943.84 2599.04 9952.56 2598.18
9959.07 2597.59 9961.75 2597.75 9964.13 2597.92 9976.89 2598.84 9979.26 2599.01

9979.7 2599.05 9994.532598.314 9996.64 2598.21 10000 2598.0310000.06 2598.03
10002.72598.31210004.09 2598.4610011.54 2599.2610015.29 2599.2910023.28 2599.37

10023.68 2599.3710028.81 2599.3810033.06 2599.3810033.67 2599.3810036.45 2599.37
10041.11 2599.3710081.16 2599.2 10120.6 2599.1710123.55 2599.1310128.77 2599.2
10139.93 2599.3610141.33 2599.3810141.84 2599.3210145.07 2598.8910152.72 2598.18 •10167.062599.2510169.43 2599.3710176.29 2599.7110176.96 2599.8110178.87 2600.08

10182.4 2600.5710192.75 2603.5610194.87 2604.0510197.66 2604.7810207.74 2606.58
10209.97 2607.08

Manning I S n Values
Sta n Val

num=
Sta n Val

3
Sta n Val

Dibble Engineering
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************************************************

9936.85 .06 9994.53 .04 10002.7 .06

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9979.710033.67 154.12 138 138 .1 .3

LATERAL STRUCTURE

RIVER: RV WK S4
REACH: R1 RS: 0.482

INPUT
Description:
Lateral structure position - Left overbank
Distance from Upstream XS - .01
Deck/Roadway Width 2
Weir Coefficient 2.5
Weir Flow Reference Water Surface

Weir Embankment Coordinates num ,. 55
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

a 2599.71 .06 2599.7 .11 2599.7 .252599.69 .42 2599.68
24.94 2597.56 26.9 2597.51 29.46 2597.39 31.372597.35 33.99 2597.23
35.82 2597.19 38.52 2597.05 38.83 2597.05 42.16 2596.88 43.16 2596.89
47.08 2596.66 47.74 2596.66 49.6 2596.53 51.34 2596.43 52.45 2596.45
52.51 2596.46 57.7 2596.58 58.05 2596.58 62.522596.68 63.64 2596.67
67.58 2596.75 69.04 2596.74 70.76 2596.77 70.96 2596.77 73.05 2596.76
80.47 2597.15 82.98 2597.1 89.48 2596.77 90.44 2596.76 91.13 2596.75
91.17 2596.75 101. 5 2596.99 102.4 2596.99 106.972597.01 107.18 2597.01

110.47 2597.06 110.68 2597.06 114.85 2596.92 119.22596.78 120.28 2596.74
123.72 2596.8 128.32 2596.87 133. 03 2596.95 133.3 2596.95 138.14 2597. 03
141.03 2596.97 145.27 2597.05 145.68 2597.06 149.482596.99 154.11 2596.91

Weir crest shape

CROSS SECTION

RIVER: RV WK S4
REACH: R1 RS: 0.456

= Broad Crested

weir analysis on
and RM 0.456)

INPUT
Description: Q~321 cfs (This flow

the left overbank of
Station Elevation Data num:s

Sta Elev Sta Elev

is a result of the lateral
RV WK S16 between RM 0.483

89
Sta Elev Sta Elev Sta Elev

9983.12 2596.91 9989.272595.973 9992.31 2595.51 9995.282595.088 9999.99
10000 2594.42 10000.2 2594.3910001.99 2594.6210005.63 2595.0810010.38

10012.72 2595.97 10017.4 2596.0710020.25 2596.1210024.39 2596.1710030.77
10040.32 2596.35 10041.4 2596.3610043.67 2596.3710047.66 2595.6410051.54
10052.292594.7510053.31 2594.5610054.54 2594.3610057.69 2594.7310060.09
10061.12 2595.2410062.28 2595.3910065.06 2595.5510065.38 2595.5410068.49
10068.67 2595.6610070.16 2595.6810071.36 2595.6710071.92 2595.6310076.24
10076.44 2595.5410078.09 2595.3310078.22 2595.3310078.52 2595.2910081.42
10083.652594.9310086.11 2595.0110086.85 2594.9710087.79 259510089.67
10093.192594.9210094.462594.7810099.75 2594.5410099.78 2594.5410099.96
10100.11 2594.5710103.51 2594.8710105.05 2594.8910106.69 2594.9110107.01
10108.11 2595.0310119.56 2597.3410124.34 2597.99 10124.8 2598.0610126.04
10130.49 2598.8410132.45 2599.0810132.54 2599.0910132.95 2599.1410137.37
10137.84 2599.9410142.42 2600.43 10162.3 2602.1810164.55 2602.3610167.69
10173.33 2603.2710179.61 2603.8410182.29 2604.1210184.71 2604.3410189.88
10191.86 2604.9410192.15 2604.9410198.38 2605.0510200.66 2605.0410205.21
10205.89 2605.0910208.91 2605.1210222.13 2604.710223.33 2604.7910225.28
10227.98 2605.1510230.85 2605.1210232.81 2605.23 10234.8 2605.33

2594.42
2595.68
2596.27

2594.9
2595.08
2595.66
2595.56
2595.08
2595.07
2594.57
2594.94
2598.23
2599.86
2602.75

2604.9
2605.09
2604.94

Manning's n Values
Sta n Val

num=
Sta n Val

3
Sta n Val

9983.12 .06 9995.28 .0410005.63 .06

Bank Sta: Left Right
9989.2710012.72

LATERAL STRUCTURE

RIVER: RV WK S4
REACH: R1

Lengths: Left Channel Right
89.44 69.06 69.06

RS: 0.455

Coeff Contr.
.1

Expan.
.3

INPUT
Description:
Lateral structure position = Left overbank
Distance from Upstream XS .01
Deck/Roadway Width 2
Weir Coefficient 2.5
Weir Flow Reference = Water Surface

Weir Embankment Coordinates nurn ,. 35
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

0 2596.91 4.67 2596.68 6.46 2596.58 8.6 2596.64 11.11 2596.51
13.82 2596.58 15.77 2596.5 18.83 2596.58 18.95 2596.58 20.62 2596.58
23.41 2596.65 24.03 2596.66 27.71 2596.72 29.23 2596.73 31.15 2596.76
32.33 2596.76 43.63 2597.04 44.47 2597.04 49.13 2597.11 52.24 2597.16
54.4 2597.78 56.87 2597.96 64. 9 2598.77 67.64 2599.57 70.42 2600.39

71.11 2600.59 73.29 2600.99 74.87 2601.32 77.97 2601.88 78.942602.09
79.81 2602.25 83.13 2602.84 84.79 2603.14 88.28 2603.77 89.43 2603.97

Dibble Engineering
November, 2007
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Weir crest shape

CROSS SECTION

RIVER: RV WK S4
REACH: Rl RS: 0.443

Broad Crested

•
INPUT
Description:
Station Elevation Data num~

Sta Elev Sta Elev
54
Sta Elev Sta Elev Sta Elev

"' * 11"" "' "' '" '* '" '* "' '" "' .. '" "' * '" * '* "' ** "' .. "' "' .. "' "' '" "' .. '" "' .. '" '"
9926.71 2603.97 9930.09 2603.14 9935.85 2601.71 9945.12 2599.42 9945.5 2599.33
9946.12 2599.18 9947.02 2599.04 9948.39 259B.86 9971.2 2595.72 9973.75 2595.33
9973.92 2595.33 9977.4 2595.1 99B1.16 2594.8 9983.912594.598 998B.93 2594.23
9992.192593.953 9999.88 2593.3 10000 2593.3210004.41 2593.9610009.55 2594.6

10016.23 2594.5610018.94 2594.5610021.96 2594.55 10022.2 2594.5410025.93 2594.57
10030.22 2594.3 10030.4 2594.2910030.55 2594.2910032.69 2594.1110037.09 2593.95
10043.162592.8310043.54 2592.8710044.27 2592.9710047.33 2593.3610051.51 2593.93
10054.06 2594.2810061.94 2594.8110089.52 2598.11100B9.67 2598.1310091.66 2598.22
10093.87 2598.3210094.04 2598.3510096.68 2598.7710099.75 2599.2710106.91 2601.09
1010B.6B 2601.310110.B4 2601. 5510111. 06 2601.610114.23 2602.4510118.02 2603.46
10118.07 2603.4710122.39 2604.2410127.04 2605.2510131.24 2605.93

Manning's n Values
Sta n Val

num=
Sta n Val

3
Sta n Val

*** "' .... **** .... ******* ...... '" ** ** ***** "'* *"' .. ** .. **** .. *"''''
9926.71 .06 9992.19 .0410004. 41 .06

Bank Sta: Left Right
9983.9110009.55

Lengths: Left Channel Right
000

Coeff Contr.
.1

Expan.
.3

CROSS SECTION

RIVER: RV WK S4
REACH: R2 RS: 0.339

is a result of the energy analysis at the
INPUT
Description: Q=1134 cis (This flow

upstream split)
Station Elevation Data num=

Sta Elev Sta Elev
3B
Sta Elev Sta Elev Sta Elev

••••••••••• * ••••••••••••••••••••••••••••••••• * •••••••••••••••• * •••••••••••••••••
9927.92 2591.14 9927.95 2591.14 9927.98 2591.14 9928.04 2591.12 9942.98 2581.2
9945.85 2581. 02 9956.05 2580.53 9958.53 2580.58 9958.97 2580.58 9965.B2 25BO.69
9968.52 2580.67 9973.24 25BO.73 99BB.53 25BO.54 9995.18 2579.71 10000 2579.21

10000.01 2579.2110000.33 2579.1810004.29 2579.7110008.63 2580.110010.61 2580.32 •10014.42 2580.510015.04 2580.5610016.49 2580.8610019.79 2580.7510020.59 2580.8
10020.71 2580.8210024. 07 2581.7910029.09 25Bl. 9110042.53 2581.9610045.34 25B1. 98
10046.39 2581.97100B1.81 2582.43 100B9.1 25B2. 551010B. 85 2582.2110118.63 25B2.67
10132.53 2583.2910144.87 2583.8710153.74 25B4.23

Manning' 5 n Values num= 3
Sta n Val Sta n Val Sta n Val

******** ***"''''''' .... '" ******* ***_ ........ "' .. * ** ** *** '* '" "' .... "' ..
9927.92 .06 9995.18 .0410004.29 .06

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
99B8. 5310015.04 283.76 283.76 2B3.76 .1 .3

CROSS SECTION

RIVER: RV WK S4
REACH: R2 RS: 0.285

INPUT
Description:
Station Elevation Data num= 46

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
•• '* '* '* '* '* •• '* •••••••••• '* '* •• ** * * * ••••• * •••• *•• * •••••• '*. * •••• * •••••••••••••• *. '* *. * *. *

9678.59 2577.4 9692.99 2577.02 9708.89 2576. Bl 9712.57 2576.76 9728.51 2576.6
9736.45 2576.58 9762.14 2576.34 9762.95 2576.38 9765.93 2576.34 9773.97 2576.33

9776.8 2576.38 9779.98 2576.19 9783.72 2576.03 9786.64 2575.9 9795.63 2576.18
9B65.68 2575.86 9873.05 2575.88 9892.7 2575.74 9913 .15 2575.6 9918.73 2575.58
993B .172575.001 9949.29 2574. 67 9965.37 2574.23 99B3.18 2573.68 9991. 59 2572.99
9995.172572.68 999B.66 2572.41 9999.86 2572.62 10000 2572.6310000.07 2572.64
10004.1 2572.94 10031.9 2575.0110044.25 2575.0210053.08 2575.1410070.29 2575.39

10079.58 2575. 51100BB .15 2575.1410102.19 2574. 691010B. 99 2574.6810126.55 2574.77
10132.072575.08 10134.52575.27 10141.82575.5510153.492576.06 10158.3 2576.29
10161.39 2576.37

Manning's n Values
Sta n Val

nurn=
Sta n Val

3
Sta n Val

***** ••••••••••••• * .**.***••••• * ••••••• * ••••••• *

CROSS SECTION

RIVER: RV WK S4
REACH: R2

Bank Sta: Left Right
993B.17 10031. 9

•
Expan.

.3
Coeff Contr.

.1

.06.04 10004.1

Lengths: Left Channel Right
238.58 238.58 238.58

RS: 0.240

.06 9991.599678.59

INPUT

Dibble Engineering
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Description: Q-2733 cfs (This flow is the arithmetic combination of RV WK and
RV WK S16) This cross section is identical to RM 1.413 on RV WK.

Station Elevation Data num"'" 172
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

.................................................................................................................. 11 11 11 11 11 11 .... 11 11 11 11 11 11 * * ...... * .. *.
9008.74 2570.53 9018.12 2569.4 9018.69 2569.32 9022.16 2569.04 9024.4 2568.83
9027.07 2568.58 9029.94 2568.31 9031.15 2568.16 9034.66 2567.84 9037.7 2568.18

9040 2568.45 9043.6 2568.86 9047.44 2569.31 9052.6 2569.14 9058.56 2568.93
9068.08 2568.6 9074.39 2568.37 9079.63 2568.24 9091.1 2568.02 9091. 56 2568.01
9091.78 2568.01 9093.12 2568.12 9102.06 2568.84 9105.42 2568.8 9105.97 2568.79
9113.78 2568.7 9125.67 2568.52 9132.47 2568.44 9140.38 2568.29 9147.56 2566.82
9150.25 2566.31 9155.14 2566.73 9159.67 2567.14 9160.69 2567.23 9163.36 2567.49
9171. 85 2568.29 9174.6 2568.58 9177 .55 2568.6 9187.54 2568.69 9200.952568.66
9209.34 2568.63 9209.88 2568.63 9209.94 2568.63 9216.57 2568.58 9222.72 2568.53
9226.49 2568.47 9231.91 2568.42 9236.49 2568.35 9237.09 2568.34 9241. 76 2568.3
9245.79 2568.26 9249.33 2568.19 9253.83 2568.18 9259.45 2568.11 9261.84 2568.1
9266.99 2568.1 9285.41 2568.07 9287.91 2568.07 9290.8 2568.06 9294.15 2568.07
9298.11 2568.07 9299.08 2568.09 9299.26 2568.07 9299.88 2568.08 9300.15 2568.07
9306.42 2568.12 9311.27 2568.02 9315.63 2568 9322.08 2567.81 9322.22 2567.81
9322.71 2567.8 9323.8 2567.79 9324.02 2567.82 9327.64 2567.8 9339.95 2567.83
9342.51 2567.84 9347.96 2567.82 9352.89 2567.82 9356.14 2567.82 9365.092567.76
9370.91 2567.72 9380.46 2567.43 9383.23 2567.37 9414.01 2567 9416.13 2566.96
9416.59 2566.96 9440.42 2567.39 9442.82 2567.58 9444.81 2567.73 9449.85 2567.79
9456.02 2567.84 9458.14 2567.59 9460.672567.302 9463.58 2566.97 9465.14 2566.79
9465.74 2566.72 9470.31 2566.93 9481.44 2567.44 9481.63 2567.45 9496.492567.38
9509.01 2567.29 9517.56 2567.52 9517.81 2567.53 9518.28 2567.62 9518.612567.72
9518.89 2567.72 9580.73 2568.28 9654.852568.31 9658.73 2568.34 9671.72 2568.4
9675.11 2568.42 9679.96 2567.75 9682.69 2567.43 9686.88 2566.84 9691.92 2567.26
9692.94 2567.36 9701.16 2568.03 9702.78 2568.17 9703.18 2568.2 9703.78 2568.25
9705.81 2568.27 9707.21 2568.28 9728.94 2568.49 9741. 31 2568.61 9749.01 2568.69
9758.64 2568.65 9791.21 2568.42 9791. 3 2568.42 9792.44 2568.42 9794.162568.42
9795.07 2568.42 9797 2568.41 9800.65 2568.39 9807.34 2567.99 9808.67 2567.91
9819.35 2568.52 9822.41 2568.7 9846.292568.68 9866.05 2568.67 9879.17 2568.55
9902.56 2568.42 9922.88 2568.36 9947.67 2567.01 9949.8 2566.89 9952.562566.96
9990.65 2568 9996.55 2567.42 10000 2567.0610000.04 2567.06 10000.2 2567.04
10003.42567.42110011.262568.35510012.56 2568.5110015.62 2568.8810024.02 2568.81

10055.792568.4310077.68 2568.1610078.95 2568.02 10086.3 2567.1910105.422569.08
10105.71 2569.1110106.05 2569.1210113.04 2569.2310147.95 2569.7710150.692569.81
10151. 39 2569.8310151.42 2569.8310152.08 2569.7910161.68 2569.3310163.612569.71
10167.14 2570.3510176.44 2570.26

Manning's n Values num:::ll 5
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val

******* ...... *** ....... *** ................. * ...... *.** ................. * .. * ...... *** .. * ...................
9008.74 .06 9460.67 .04 9481. 63 .06 9996.55 .04 10003.4 • 06

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9922.8810011.26 242.04 242.04 242.04 .1 .3

Ineffective Flow num= 1
Sta L Sta R Elev Permanent

9008.74 9675.11 2568.89 F

CROSS SECTION

RIVER: RV WK S4
REACH: R2 RS: 0.194

INPUT
Description: This cross section is identical to RM 7.363 on RV WK.
Station Elevation Data num= 118

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
* ............ "''''.'''.''' ............. '''.**** ..... ** .. ''''''''' ....... '''''' ....... * .... "' .......... "''''''''''''' ... *'''.'''''''''

9261.4 2572.12 9264.23 2571. 44 9264.79 2571.36 9269.04 2569.75 9269.56 2569.67
9269.89 2569.6 9270.63 2569.31 9276.28 2567.42 9285.59 2566.46 9292.03 2564.9
9299.44 2563.33 9300.01 2563.37 9306.91 2561. 94 9317 2560.22 9319.64 2559.7
9324.65 25~8.74 9328.73 2558.09 9344.64 2558.36 9346.73 2558.46 9352.97 2558.45
9358.14 2558.43 9363.54 2558.83 9369.69 2559.25 9371.11 2559.34 9384.75 2558.66
9386.41 2558.54 9389.19 2557.85 9391. 53 2557.3 9400.2 2559.15 9401. 32 2559.35
9403.94 2559.75 9404.36 2559.69 9408.82 2559.34 9414.98 2558.84 9418.42 2559.63
9420.31 2559.62 9421. 75 2559.58 9434.52 2559.81 9435.98 2559.81 9464.89 2560.51
9512.92 2560.67 9515.27 2560.54 9531.62 2560.25 9536.3 2560.01 9541.39 2559.16
9544.87 2559.65 9550.58 2560.51 9552.35 2560.53 9552.83 2560.55 9572.31 2560.94
9580.82 2561. 09 9595.22 2561. 24 9596.78 2561.28 9612.83 2561. 28 9623.48 2561. 22
9627.42 2560.79 9628.08 2560.74 9634.11 2560.16 9634.79 2560.24 9639.88 2560.93
9642.34 2561. 32 9658.23 2561. 4 9664.21 2561.36 9684.39 2561. 66 9700.61 2562.01
9708.54 2561. 41 9712.88 2562.08 9717.87 2562.74 9752.13 2562.44 9761.11 2562.43
9770.82 2562.44 9777.05 2561. 38 9780.64 2560.91 9787.94 2561.47 9791.58 2561. 87
9793.42 2562.04 9795.39 2562.29 9795.8 2562.33 9817.18 2562.49 9833.41 2562.7
9839.27 2562.71 9860.31 2562.75 9878.91 2562.74 9892.55 2562.47 9897.23 2562.25
9916.88 2562.14 9921. 72 2562.01 9954.88 2561. 64 9959.71 2561.74 9962.49 2561. 74
9964.04 2561.77 9970.57 2561. 77 9974.5 2561. 75 9975.88 2561. 77 9980.11 2561. 64

9982.8 2561. 6 9987.17 2561. 43 9990.97 2561. 02 9993.07 2560.97 9995.82 2560.68
9999.51 2560.36 10000 2560.2910001.162560.1310006.09 2559.5910007.85 2559.83

10008.99 2560.05 10011. 8 2560.510014.522561.021 10018.52561. 784 10021.3 2562.32
10025.86 2562.3710073.06 2562.5710073.52 2562.4410074.45 2562.5310081.01 2562.42
10086.91 2562.310101.14 2562.2710136.83 2562.35

Manning's n Values
Sta n Val

nUID:::ll
Sta n Val

3
Sta n Val

9261. 4 .06 9371.11 .04 9401.32 .06

Bank Sta: Left Right
9975.88 10018.5

CROSS SECTION

RIVER: RV WK S4

Dibble Engineering
November, 2007

Lengths: Left Channel Right
453.28 453.28 453.28

Coeff Contr.
.1

19

Expan.
.3
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******************************************************-_._-**--_ •••-_._.*---*--*

REACH: R2

INPUT
Description: This
Station Elevation

Sta Elev

RS: 0.108

cross section is identical to RM 7.246 on RV WK.
Data 95

Sta Elev Sta Elev Sta Elev Sta Elev •9671.69 2552.01 9673.26 2551.82 9675.02 2551.65 9683.39 2550.51 9693.98 2549.04

9696.17 2548.83 9697.562548.74 9700.42 2548.49 9703.39 2548.29 9719.67 2546.96

9721. 8 2546.84 9723.27 2546.85 9725.22 2546.72 9727.21 2546.79 9727.47 2546.82

9732.23 2546.29 9744.22544.876 9746.03 2544.66 9754.9 2544.78 9761.13 2544.87
9767.61 2544.73 9780.452544.38 9782.62 2544.88 9788.22 2546.17 9796 2547.25

9796.05 2547.22 9796.782547.36 9798.8 2547.13 9799.11 2547.12 9799.37 2547.11

9799.59 2547.11 9799.81 2547.12 9809.48 2547.57 9810.98 2547.7 9811.85 2547.84
9814.32 2548.23 9830.02 2548.53 9833.84 2548.64 9837.05 2548.85 9840.44 2548.93

9846.02 2549.28 9847.76 2549.3 9852.13 2549.48 9855.67 2549.45 9861.57 2549.52
9863.24 2549.51 9864.122549.51 9871. 02 2549.61 9872.53 2549.62 9880.54 2549.73
9880.94 2549.74 9883.82549.78 9892.93 2549.72 9902.46 2549.7 9937.51 2549.5

9938.23 2549.48 9938.62549.46 9939.54 2549.44 9941.03 2549.36 9941.24 2549.35
9941.55 2549.35 9945.47 2548.59 9941.51 2548.17 9948.53 2548.43 9953.96 2549.7

9954.18 2549.16 9955.09 2549.98 9955.21 2550.01 9968.29 2549.39 9919.93 2548.16

9986.3 2548.41 9986.86 2548.46 9995.1 2547.6 10000 2547 .2210001.34 2547.1
10009.7 2548.4110018.51 2549.6110033.99 2549.46 10065 2549.1510069.74 2549.34

10073.22 2549.5110078.852549.5410092.35 2549.7110092.39 2549.7 10096.9 2549.71

10103.91 2549.710109.24 2549.710117.21 2549.7510120.41 2549.81 10165.8 2549.76

10183.01 2549.6910186.57 2549.5710191.06 2549.43 10196.9 2549.24 10200.2 2549.14

Manning's n Values nurn= 3
Sta n Val Sta n Val Sta n Val

* 'it * * * .. '* '* '* '* '* '* '" '" * .. '* '* '* '* '* '" '* '* '* '* '* * '* '* '* '* '* '* '* '* '* '" "' .. '* '* '* '* * .. '* '*
9671.69 .06 9744.2 .04 9782.62 .06

Bank Sta: Left Right Coeff Contr. Expan.
9955.2710018.51 .1 .3

Right Levee Station=lOO18.51 Elevation= 2549.61

CROSS SECTION

RIVER: RV WK T13
REACH: R1 RS: 1. 960

INPUT
Description: 0=990 cfs (CB7W6A, 24 hr)
Station Elevation Data nurn= 42

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
********************************************************************************

9872.97 2775.66 9900.39 2767.84 9910.62 2765.41 9921. 07 2764.55 9933.73 2764

9946.1 2763.53 9949.19 2763.34 9950.3 2763.22 9960.19 2761.68 9962.87 2762.05
9967.57 2763.07 9972.07 2763.11 9977.26 2763.07 9982.22 2763.06 9987.22 2763.05 •9989.35 2762.38 9994.26 2760.95 9999.88 2760.94 9999.98 2760.94 10000 2760.94

10003.76 2760.8710010.24 2762.51 10011 2762.6910011.89 2762.7110038.79 2763.37

10060.79 2763.5910078.85 2763.8210107.06 2763.7310118.46 2763.8210156.93 2764. 8

10167.82 2765.0710176.08 2765.5210195.58 2766.29 10212.4 2767.4110219.16 2768.14

10231. 55 2769.2410248.35 2770.5510268.01 2773.1910289.28 2775.810297.33 2776.67

10299.81 2776.6910301.53 2776.87

Manning I s n Values num~ 3
Sta n Val Sta n Val Sta n Val

'* '* **** '* '* .. '* .. '* '* *.. * '* '* '* '* '* '* '* "' .. * * **** * '* '* '* '* '* '* '* *- '* '* .. '* '" '" *
9872.97 .06 9987.22 .04 10011 .06

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9987.22 10011 350 347.73 300 .1 .3

CROSS SECTION

RIVER: RV WK T13
REACH: R1 RS: 1. 894

INPUT
Description:
Station Elevation Data num"'" 43

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
************************"'''''''***********''''''****'''***********"'''''''*'''**************''''''***

9938.33 2759.94 9948.67
9990.44 2753.74 9991.68

10001.49 2752.1610005.58
10027.972753.3810043.77
10068.92 2752.9110069.51
10103.33 2753.8510119.27
10150.46 2757.0510151. 75
10187.58 2760.310194.68
10224.14 2766.1610239.65

2758.12 9968.06 2754.5 9978.48
2753.97 9991.97 2753.9 9997.76

2752.210008.52 2752.2910013.87
2753.5910049.99 2753.6210052.89
2752.9910071.982753.0310089.24
2754.1810134.38 2754.5810137.67
2757.2710166.072758.7510170.18
2760.8910198.39 2161.3410216.84
2767.310242.972767.77

2752.4 9980.32
2752.11 10000
2753.1310017.97
2752.8610056.71
2753.5610094.73
2754.7310147.21
2759.3410177.58

2765.510220.88

2752.03
2752.14
2753.67
2751. 91
2753.71
2756.46
2759.77
2765.89

*************"'**********************************

Bank Sta: Left Right
9991.9710017.97

Lengths: Left Channel Right
450 441.52 500

. 06 9991. 97

•
Expan.

.3
Coeff Contr.

.1

.06

3
Sta n Val

.0410017.97

nurn=
Sta n Val

9938.33

CROSS SECTION

Manning's n Values
Sta n Val

RIVER: RV WK T13
REACH: R1 RS: 1.810
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INPUT
Description:
Station Elevation Data num=

Sta Elev Sta Elev
50
Sta Elev Sta Elev Sta Elev

•••• * ....... *********'***'*****'********'*"'***** .... ***********'* •• *******1t.111**************
9803.05 2750.21 9803.21 2750.2 9818.32 2748.28 9840.74 2744.62 9845.46 2743.78
9861. 92 2741. 6 9866.63 2741.01 9872.73 2740.91 9889.25 2740.63 9894.04 2740.57
9909.43 2741.31 9924.54 2740.9 9925.31 2740.83 9927.76 2740.6 9937.7 2740.6
9960.33 2740.57 9962.71 2740.59 9965.34 2740.64 9987.83 2741.2 9996.39 2739.66
9999.88 2738.95 10000 2738.9610000.02 2738.9610005.74 2739.1910010.06 2739.63

10011. 77 2739.9410013.67 2740.5210018.03 2739.69 10018.2 2739.6610019.12 2739.65
10036.31 2739.4510039.32 2740.210042.87 2740.610059.98 2740.9410068.14 2741.16
10110.71 2740.5910121.11 2740.4110128.48 2740.4110160.63 2740.37 10169.7 2740.45
10198.54 2739.9710204.49 2739.9110213.53 274010226.76 2740.0710240.85 2740.24
10255.86 2740.5110278.52 2743.7610284.36 2744.3110296.15 2744.8210312.22 2745.95

Manning's n Values nurn=- 3
Sta n Val Sta n Val Sta n Val

... ** .............. '" ** ***************** .................... *."'. **._ .. '" **
9803.05 .06 9987.83 .0410042.87 .06

Bank Sta: Left Right Lengths: Left Channel Right Coeff Centro Expan.
9987.8310042.87 600 580.72 550 .1 .3

Ineffective Flow num= 1
Sta L Sta R Elev Permanent

9803.05 9987.63 2744 F

CROSS SECTION

RIVER: RV WK T13
REACH: Rl RS: 1.700

INPUT
Description:
Station Elevation Data 35

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

9887.07 2732.16 9899.94 2730.96 9930.57 2728.14 9932.59 2727.88 9955.62 2724.81
9962.08 2723.95 9962.75 2723.97 9965.32 2724.12 9969.77 2724. 34 9974.37 2724.64
9974.75 2724.56 9984.56 2723.29 10000 2723.310011.04 2723.310020.84 2723.28

10029.65 2724.7910029.71 2724.810032.47 2724.8610070.8 2725.7210072.23 2725.73
10083.78 2725.6610129.66 2725.3210135.43 2725.3210183.58 2724.5310207.01 2723.52
10215.75 2723.5710242.94 2723.110255.87 2722.7410267.69 2724.5210277.16 2725.76

10296.7 2728.6410298.22 2728.8410303.24 2728.78 10327.4 2728.2610328.05 2728.31

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

... ** ......... *** ... "' ..................... '*. ***** **** ... *** ** ...... ** ********
9887.07 .06 9974.75 .0410029.65 .06

Bank Sta: Left Right Lengths: Left Channel Right Coeff Centro Expan.
9974.7510029.65 625 652.36 675 .1 .3

CROSS SECTION

RIVER: RV WK T13
REACH: R1 RS: 1.577

INPUT
Description:
Station Elevation Data nurn= 55

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
**************************************'******'************************************

9467.4 2708.6 9477.7 2707.98 9479.27 2707.87 9480.25 2707.81 9496.96 2706.66
9515.4 2705.14 9527.22 2704.09 9527.72 2704.09 9531.09 2704.16 9575.6727'05.04
9582.3 2705.17 9584.26 2705.14 9625.38 2704.9 9632.25 2704.87 9683.34 2704.82

9698.15 2704.79 9701. 03 2704.65 9717.87 2703.67 9728.76 2704.62 9730.82 2704.82
9762.07 2704.88 9782.83 2704.92 9788.39 2704.88 9805.53 2704.65 9807.91 2704.74

9814. 4 2704.77 9829.28 2705.03 9845.09 2703.89 9847.52 2703.69 9859.272704.64
9861.42 2704.84 9873.69 2705.03 9879.69 2705.14 9881.49 2705.11 9887.862705.02
9931. 93 2704.48 9966.38 2704.58 9976.51 2704.52 9980.69 2704.52 9981.66 2704.44
9999.97 2703.39 10000 2703.39 10002.1 2703.2610010.812704.41910017.35 2705.29

10022.36 2705.3610025.87 2704.8510038.12 2705.2410043.17 2705.7210059.08 2706.57
10067.22 2707.510088.89 2709.6910089.47 2709.7510091.66 2709.9110098.07 2710.1

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

* * * * * * * * * ********** ** * * * ** * * ** * ****'***'** ******* *
9467.4 .06 9981. 66 .0410010.81 .06

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9981.6610010.81 450 438.49 525 .1 .3

CROSS SECTION

RIVER: RV WK T13
REACH: R1 RS: 1. 494

INPUT
Description:
Station Elevation Data num= 80

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

9368.21 2696.93
9419.45 2691. 75
9445.54 2690.59
9506.98 2694.04

9383.5 2694.83
9429.44 2691.25
9457.81 2688.84
9508.82 2694.09

9388.58 2694.41
9433.27 2691.41
9468.862690.48

9510.8 2694.07

9399.61 2693.43
9436.89 2691.35
9482.822692.32

9531.5 2694.36

9414.92 2692.18
9440.99 2691. 05
9501. 67 2693.66
9541.222694.37
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9545.16 2694.49 9557.08 2694.18 9572.47 2693.92 9574.15 2693.99 9574.86 2694
9575.73 2693.99 9577.33 2693.88 9596.22 2693.27 9597.67 2693.13 9613.97 2692.46

9621. 84 2692.34 9627.11 2692.06 9634.45 2692 .24 9647.23 2692.51 9663.52 2692.96
9666.28 2693.05 9677.66 2692.84 9691.69 2692.31 9699.36 2691. 54 9709.71 2691.09
9710.46 2691. 08 9732.01 2691. 09 9749.52 2691. 09 9750.83 2691.01 9753.11 2690.86
9760.43 2690.27 9763.43 2690.54 9770.33 2691.1 9782.72 2690.94 9809.63 2691.06
9838.52 2690.86 9856.97 2690.81 9880.66 2690.96 9925.69 2691 9936.87 2691.1

9975.36 2690.92 9985.58 2690.8 10000 2689.23 10000.5 2689.1810001. 09 2689.11
10002.1 2689.1910015.89 2690.5710021.02 2690.9910041.42 2690.3710064.12 2690.32

10081. 95 269110116.772691.8910117.72 2691.91 10137.4 2691.7310157.92 2691.79

10197.82 2691.49 10206.9 2691.6110223.87 2692.1210234.73 2692.2710253.43 2692.56
10260.71 2691.0910261.64 2690.9710262.86 2691.1310272.44 2692.410294.73 2692.45

Manning's n Values num""' 3
Sta n Val Sta n Val Sta n Val

*."'*** .... ** .. '* '" **.'* ******** .'****** .. ** .. '" 11 '* '* *. ** '" '* **
9368.21 .06 9985.58 .0410015.89 .06

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9985.5810015.89 425 417.72 450 .1 .3

Right Levee Station=10117.72 Elevation= 2691. 91

CROSS SECTION

RIVER: RV WK T13
REACH: R1 RS: 1. 415

INPUT
Description:
Station Elevation Data num= 75

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
********************************************************************************

9424.22 2682.67 9430.34 2682.56 9434.02 2682.52 9437.42 2682.27 9452.96 2680.03
9457.36 2679.39 9459.71 2678.92 9470.77 2676.16 9477.84 2674.71 9494.51 2674.58
9495.52 2674.57 9496.23 2674.46 9510.56 2672.17 9518.15 2674.33 9521. 43 2675.35
9526.55 2675.95 9531. 51 2676.43 9554.81 2680.35 9555.6 2680.45 9557.71 2680.68
9583.36 2683.15 9588.45 2683.45 9597.67 2684.1 9605.37 2683.49 9611.3 2682.92
9614.34 2682.65 9619.51 2682.08 9639.55 2679.5 9642.42 2679.19 9645.04 2678.56
9670.08 2674.46 9692.37 2679.05 9704.3 2680.56 9728.14 2678.4 9740.47 2676.99
9745.27 2676.94 9768.18 2676.7 9795.61 2676.79 9802.62 2676.78 9812.1 2676.76

9848.25 2676.52 9873.71 2676.9 9877.85 2676.95 9883.53 2676.49 9889.28 2676.01
9893.82 2676.36 9901.09 2676.86 9936.41 2676.03 9947.86 2676 9958.95 2676.04
9980.21 2676.58 9986.86 2676.32 9993.15 2676.11 9996.48 2676.21 9999.97 2676.35

10000 2676.35 10007.5 2676.6610056.61 2676.5510062.58 2676.4510068.86 2676.36
10073.82 2676.2710106.64 2676.2210112.75 2676.0510136.15 2674.9410146.83 2673.47

10151. 82 2672.8610164.12 2674.8510167.26 2675.4610181.98 2675.5210186.34 2675.46
10205.36 2675.8110206.05 2675.8210206.92 2675.8910254.12 2679.8910276.59 2682.08

Manning' 5 n Values num= 3 •Sta n Val Sta n Val Sta n Val
"' .. ** ***********'* ................ ** **** ...... **.-.It .. '" ** .. '* .. ****

9424.22 .06 9980.21 .04 10007.5 .06

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9980.21 10007.5 700 728.79 725 .1 .3

CROSS SECTION

RIVER: RV WK T13
REACH: R1 RS: 1.276

INPUT
Description:
Station Elevation Data num= 46

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
******************************************~*************************************

9820.34 2656.92 9827.51 2654.81 9836.74 2651.09 9839.99 2650.58 9848 2649.67

9850.39 2649.34 9850.98 2649.29 9853.84 2649.52 9862.06 2650.17 9868.62 2650.21

9908.3 2650.67 9926.89 2650.63 9941.02 2650.57 9963.01 2649.91 9969.48 2649.8
9976.5 2649.43 9978.58 2649.33 9980.04 2649.47 9991.27 2650.68 9996.92649.84

9999.34 2649.5 10000 2649.59 10002.7 2649.9710005.97 2650.4310006.712650.562
10009.61 2651.0810015.62 2650.93 10028.7 2650.7910045.03 2650.910052.87 2650.66
10060.21 2651.1510071. 64 2651.4810075.44 2651. 4610082.61 2650.9710090.22 2650.61

10098.9 2650.5 10106.7 2650.8510112.17 2651.1310114.33 2651.1410116.762651.02
10129.12650.7710140.54 2651.2910163.57 2652.14 10168.3 2652.3510173.16 2652.58

10185.15 2653.06

Manning's n Values nurn= 3
Sta n Val Sta n Val Sta n Val

************************************************
9820.34 .06 9991.27 .0410005.97 .06

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9941.0210006.71 210.09 198.94 184. 88 .1 .3

CROSS SECTION

RIVER: RV WK T13
REACH: R1 RS: 1.239

INPUT •Description:
Station Elevation Data num= 29

Sta E1ev Sta Elev Sta Elev Sta E1ev Sta E1ev
********************************************************************************
9917.752650.03 9935.552648.16 9937.49 2647.8 9957.69 2645.48 9958.56 2645.45
9960.632645.29 9970.192644.407 9973.51 2644.1 9977.38 2643.84 9978.57 2643.67
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9985
10010.26
10037.72
10082.09

2642.94 9992.76 2642.06 9998.752641.98 9999.8
2641.710014.012642.97210016.57 2643.84 10018.7
2643.910040.972644.2510066.382645.9410073.25

2644.1110091.91 2642.2510103.93 2640.2810119.34

2641. 97 10000
2644.4110028.17
2645.1210077.86
2637.97

2641.97
2644.15
2644.54

Manning I 5 n Values
Sta n Val

num"'"
Sta n Val

3
Sta n Val

9917.75 .06 9985 .0410014.01 .06

Expan.
.3

Coeff Contr.
.1

Lengths: Left Channel Right
414.91 392.88 365.12

Elevation"" 2645.94

Bank Sta: Left Right
9970.19 10018.7

Right Levee Station=10066.38

CROSS SECTION

RIVER: RV WK T13
REACH: R1 RS: 1.164

INPUT
Description:
Station Elevation Data num=

Sta Elev Sta Elev
39
Sta Elev Sta Elev Sta Elev

9911. 89
9958.55
9987.51

10006.06
10079.02
10181.43
10209.27
10236.77

2633.94 9925.862632.73 9928.492632.57 9929.152632.52 9929.93 2632.49
2631.8 9965.06 2631.23 9973 2631.09 9976.51 2630.39 9983.38 2630.9

2630.65 9997.84 2629.82 100002630.0210004.672630.4610004.752630.47
2630.5410022.542630.894 10033.5 2631.1310043.37 2631.31 10068 2631.88
2632.2310093.51 2632.610113.34 2632.76 10134.62633.2610148.492633.35

263310191.022633.0110201.84 2633.0610204.67 2632.6810206.88 2632.44
2632.2110212.532632.1510229.91 2632.0610235.83 2633.0110236.62 2633.16

2633.1810238.162633.1710243.422633.1110268.682632.78

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

... >lr *.* •• ****'**** ••• * '* .. "" * ** ............. '* .. *********** **
9911.89 .06 9987.51 .0410004.67 .06

Bank Sta: Left Right Lengths: Left Channel Right Coeff Centro Expan.
9983.3810022.54 725 732.16 725 .1 .3

CROSS SECTION

RIVER: RV WK T13
REACH: R1 RS: 1.026

INPUT
Description:
Station Elevation Data num"'" 119

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

9870.87
9877.87
9889.41
9894.27
9931.14
9945.16
9976.81

9985.9
9992 .11

10001.47
10007.16
10025.44
10035.45
10057.44
10078.36
10103.66

10141.6
10176

10199.55
10227.66
10275.55
10295.65
10309.95
10323.54

2627.49 9871.74
2625.2 9880.54

2618.82 9893.17
2615.8 9894.63

2606.15 9931.95
2606.35 9952.75
2606.98 9979.33
2607.03 9988.73
2606.79 9992.32
2607.7710001.84
2607.6210007.63
2607.4510026.75
2608.0510043.59
2607.4810061.21
2608.6410082.93
2608.6910103.83
2608.7810145.45
2608.0910177.95
2608.9310209.03
2607.3210230.55
2612.08 10280.4
2615.9310298.22
2617.6710310.64
2618.07 10323.8

2627.16 9874.76
2624.05 9881.11
2616.23 9893.75
2615.69 9913.87
2605.99 9932.34
2605.11 9956.67
2607.03 9984.32
2606.15 9989.01
2606.85 9993.06
2607.3410002.22
2607.8210009.55
2607.41 10027.9

2607.610050.45
2607.89 10062.7
2608.8910096.16
2608.6810124.83
2608.5610145.53
2608.1610185.25
2608.8710212.93
2608.6410244.42
2612.9910285.01
2616.1410298.88
2617.7910314.44
2618.110328.26

2626.35 9876.48
2623.739886.91
2615.95 9894.05
2609.86 9915.74
2605.93 9943.48
2605.38 9965.4
2607.14 9984.76
2606.04 9989.69
2607.03 9994.59
2606.8710003.09

2608.610009.79
2607.510028.48
2607.210050.81

2608.0510067.48
2609.0610098.97
2609.410127.66

2608.5610155.98
2608.4510197.64
2608.6610218.24
2608.8310248.08
2613.2810293.11
2616.2310303.19
2617.8910319.04
2618.1110330.07

2625.67 9877.33 2625.44
2620.25 9887.26 2620.25
2615.86 9894.2 2615.82
2609.47 9930.63 2606.25
2607.13 9944.08 2607.11
2606.169975.71 2606.95
2607.09 9985.54 2607
2606.26 9990.16 2606.36
2607.15 10000 2607.64
2606.0110005.932607.133
2608.5410013.08 2607.67
2607.5410030.21 2607.67
2606.9410051.12 2606.72
2608.2310078.04 2608.62
2608.92 10101.62608.79
2609.5510135.17 2609.14
2607.5310157.622607.88
2608.9310198.69 2608.94
2608.3210218.89 2608.11
2609.37 10252.4 2609.64
2615.610293.662615.76

2616.81 10309.32617.62
261810321.59 2618.07

2618.25

Manning's n Values
Sta n Val

num=
Sta n Val

3
Sta n Val

9870.87 .06 9984.32 .0410005.93 .06

Bank Sta: Left Right
9943.4810001.47

Lengths: Left Channel
625 656.79

Right
600

Coeff Contr.
.1

Expan.
.3

CROSS SECTION

RIVER: RV WK T13
REACH: Rl RS: 0.901

INPUT
Description: 0=1450 cfs (CB7W6, 24
Station Elevation Data nurn=

Sta E1ev Sta E1ev

hr)
96
Sta Elev Sta E1ev Sta Elev

9927.65 2604.54 9928.5 2604.23 9929.01 2604.18 9930.962604.01 9931.22 2603.99
9931.51 2603.96 9934.13 2603.67 9935.43 2603.98 9936.81 2604.3 9939.792604.28
9941.492604.13 9943.62603.96 9944.43 2603.33 9955.852600.72 9956.72599.84
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9958.43 2598.89 9961.27 2597.33 9963.05 2595.85 9965.27 2594 9968.69
9971.17 2591.9 9974.78 2591.86 9976.862591.84 9977.67 2591.83 9980.85
9986.31 2591.7 9986.952591.71 9988.232591.74 9994.812591.85 9995.34
9998.32 2591.96 10000 2592.0710000.49 2592.110001.36 2592.0710005.14

10011.08 2592.3210017.02 2592.4810022.33 2592.6210028.46 2592.6210032.37
10038.882592.1110040.712591.9610041.77 2591.8910051.56 2592.610060.29
10063.12593.3110063.74 2593.3510067.45 2593.5410072.58 2594.2610075.69

10086.52 2596.1810087.03 2596.2510087.38 2596.2910099.99 2599.0310100.13
10101. 55 2599.3410101. 71 2599.3810102.22 2599.4610106.25 2600.3410106.32
10111. 84 2601.1410116.44 2601. 7810117.57 2601. 9510120.39 2602.2510122.74
10123.932602.5210124.962602.5610128.54 2602.6210131.13 2602.6410132.49
10136.17 2602.710139.72 2602.7310141.19 2602.7210148.15 2602.710149.22
10153.052602.6610155.812602.6310156.17 2602.6310158.03 2602.6610161.47
10163.232602.6110168.292602.3910173.08 2602.310177.742602.2110182.39
10186.992602.7110187.24 2602.7810187.45 2602.8110192.41 2604.2810193.08

10197.72605.8410199.032606.2710202.42 2607.2110206.94 2608.4610211.22
10214.252610.38

2592.78
2591. 78
2591.86
2592.16
2592.62
2593.12

2594. 7
2599.06
2600.35

2602.5
2602.63
2602.69

2602.7
2602.37
2604.35
2609.64

•
Manning's n Values

Sta n Val
num""

Sta n Val
3
Sta n Val

'* ** ***** *** *** '* '* '* '* '* ****** ******* '* '* '* * '* '* *.* '* '* ** ***
9927.65 .06 9968.69 .0410051.56 .06

Bank Sta: Left Right
9968.6910051.56

Coef( Contr.
.1

Expan.
.3

CROSS SECTION

RIVER: RV WK T13
REACH: R2 RS: 0.866

INPUT
Description: Q=1771 cfs (This flow is the arithmetic combination of RV WK 516

and RV WK T13) This cross section is added to the model to
provide the minimum number of cross sections required for a
junction reach. This cross section is not plotted on the work
maps, nor is used in plotting the base flood elevations.

Station Elevation Data num= 53
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

_•• ** ••• - •••• _-----_ ••••••••• __ ._-;, ••••• _-_._-_ ••••••• ***************.**********

9801. 57 2597.48 9821.63 2589.69 9828.6 2586.65 9833.48 2586.52 9846.28 2586.23
9856.58 2585.6 9856.7 2585.6 9856.86 2585.61 9857.4 2585.65 9866.94 2586.44
9874.14 2586.41 9877.4 2586.32 9888.16 2586.1 9889.36 2586.08 9890.86 2586.05
9890.88 2586.05 9896.74 2586.55 9898.05 2586.68 9898.37 2586.71 9901. 25 2586.95
9902.25 2586.92 9903.94 2586.87 9913.34 2587.09 9916.17 2587.12 9919.61 2587.3
9924.52 2587.55 9928.46 2587.75 9973.67 2588.42 9976.26 2588.47 9985.19 2588.41
9988.99 2588.38 9995.04 2588.39 10000 2588.3910016.24 2588.4210019.04 2588.52
10026.52589.64610037.66 2591.3310039.48 2591.9410041.45 2592.210052.06 2594.21

10054.42 2595.0410056.85 2595.8910057.37 2596.0710059.35 2596.4410061.74 2596.89 •10062.06 2596.9410062.55 2597.0310064.81 2597.3710066.78 2597.6910068.85 2598
10071. 45 2598.4210073.57 2598.710075.35 2598.85

Manning I 5 n Values num= 3
Sta n Val Sta n Val Sta n Val

************************************************

9801. 57 .06 9985.19 .0410016.24 .06

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9821. 63 10026.5 5 5.07 5 .1 .3

CROSS SECTION

RIVER: RV WK T13
REACH: R2 RS: 0.865

INPUT
Description:
Station Elevation Data num= 57

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
********************************************************************************

9800.7 2598.32 9812.46
98462586.08 9856.32

9876.832586.36 9878.78
9889.17 2586.3 9893.02
9898.65 2586.86 9899.91
9924.47 2587.4 9928.44
9972.622588.38 9974.74

10000 2588.2610015.88
10041.3 2592.9110042.34

10055.89 2596.8910058.85
10064.532598.4610067.25
10074.372599.8910074.47

2593.29 9820.28
2585.44 9856.65
2586.35 9881.09
2586.64 9894.25
2586.83 9900.99
2587.6 9931. 61

2588.44 9983.33
2588.3 10015.9

2593.04 10047.9
2597.4510062.44
2598.910068.45

2599.91

2589.79 9827.23
2585.42 9858.22
2586.34 9885.95
2586.74 9895.84

2586.8 9919.41
2587.76 9968.09
2588.31 9987.34
2588.2910023.28

2594.110051. 44
2598.1110062.61
2599.0710071.86

2586.63 9832.52
2585.59 9865.7
2586.21 9887.18
2586.88 9898.17
2587.23 9921. 69

2588.3 9971. 45
2588.22 9994.39
2589.7210038.79
2595.3410055.11
2598.1410063.34
2599.6210073.16

2586.46
2586.38
2586.25
2586.86
2587.26
2588.37
2588.24
2592.06
2596.62
2598.27

2599.8

Manning's n Values
Sta n Val

num=
Sta n Val

3
Sta n Val

****** * * ** ** * ** ********* ***** *** * * * * * * * ** * ** * * * *

CROSS SECT ION

RIVER: RV WK T13
REACH: R2

Bank Sta: Left Right
9820.2810023.28

•
Expan.

.3
Coeff Contr.

.1
Right

5

.06.0410015.88

Lengths: Left Channel
5 5.67

RS: 0.864

.06 9983.339800.7

INPUT

Dibble Engineering
November, 2007

24 Rio Verde Area Drainage Master Plan
HEC-RAS Output - RV Wash K



Description: This cross section is added to the model to provide the
number of cross sections required for a junction reach.
section is not plotted on the work maps, nor is used in
the base flood elevations.

Station Elevation Data num= 62
Sta Elev Sta Elev Sta Elev Sta Ele~'

minimum
This cross
plotting

Sta Elev
*************************"***************"******************************.*******

9797.74 2598.46 9816.85 2589.79 9823.77 2586.61 9829.43 2586.41 9831. 99 2586.31
9843.64 2585.92 9853.07 2585.28 9853.83 2585.22 9855.99 2585.5 9861.06 2586.16
9862.24 2586.3 9864.42 2586.3 9873.92 2586.28 9882.79 2586.5 9883.2 2586.52
9888.38 2586.79 9889.4 2586.78 9893.33 2586.76 9894.74 2586.75 9894.95 2586.75
9895.48 2586.74 9895.94 2586.72 9923.4 2587.37 9925.132587.39 9927.25 2587.49
9930.26 2587.65 9932.68 2587.77 9960.44 2588.18 9962.98 2588.23 9963.89 2588.24
9967.06 2588.33 9971.32 2588.44 9979.44 2588.2 9983.62588.06 10000 2588.12

10001.46 2588.1210001.78 2588.1210014.36 2588.15 10022.52589.80810032.48 2591.84
10035.85 2592.510037.84 2592.810041.03 2593.8710041.13 2593.8810041.66 2593.99
10046.39 2595.6410049.69 2596.810051.25 2597.2910051.27 2597.2910052.29 2597.61
10054.05 2598.0410056.25 2598.4510061.04 2599.3410061.05 2599.3410062.03 2599.52
10062.18 2599.5510065.65 2600.110065.96 2600.1510070.19 2600.8210070.68 2600.89
10071.13 2600.9210071.52 2600.98

Manning's n Values
Sta n Val

num=
Sta n Val

3
Sta n Val

9797.74 .06 9979.44 .0410014.36 .06

Bank Sta: Left Right
9816.85 10022.5

CROSS SECTION

RIVER: RV WK T13
REACH: R3

Caeff Contr.
. 1

RS: 0.808

Expan .
.3

is a result of the energy analysis at the
INPUT
Description: Q=642 cfs (This flow

upstream split)
Station Elevation Data num=

Sta Elev Sta Elev
36
Sta Elev Sta Elev Sta Elev

***********************************************************************.********
9752.29 2584.23 9788.8 2583.44 9806.02 2583.31 9815 2583.26 9836.56 2582.96
9855.022583.246 9861.09 2583.34 9869.77 2583.29 9910.72 2582.87 9910.79 2582.87
9924.33 2582.73 9943.5 2582.26 9953.83 2581. 93 9964. 81 2581.76 9966.54 2581. 62
9969.162581.34 9971.89 2581. 08 9973.93 2580.84 9978.36 2581.29 9985.75 2582.12
9988.72 2582.12 9990.17 2582.1 9992.31 2581.47 9995.09 2580.5810002.91 2581. 33

10012.66 2582.2910032.62 2582.1510070.29 2581.9610071.36 2581.9810077.55 2582.17
10081. 61 2582.4210112.82 2585.6310116.45 2586.1410145.25 2587.3410163.47 2588.24
10168.17 2588.09

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

* * * ** * ** *** * ******* * * * * * ** * * * * ************** * ***
9752.29 .06 9943.5 .0410012.66 .06

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9943.510012.66 251. 33 293.59 293.22 .1 .3

CROSS SECTION

RIVER: RV WK Tl3
REACH: R3 RS: 0.752

INPUT
Description:
Station Elevation Data num= 75

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

9491.21 2576.37 9491.57 2576.33 9494.17 2576.33 9494.75 2576.31 9497.03 2576.27
9499.61 2576.25 9512.41 2576.11 9521.1 2576.07 9528.72 2576 9535.61 2575.98

9538.6 2575.96 9545.03 2575.9 9547.24 2575.88 9547.4 2575.88 9553.94 2575.31
9556.82 2575.12 9561.99 2575.44 9565.14 2575.6 9569.58 2575.86 9574.7 2576.09
9585.77 2576.19 9595.85 2576.19 9609.85 2575.8 9611.22 2575.63 9612.12 2575.43
9614.11 2575.1 9626.83 2575.83 9636.57 2575.44 9642.1 2575.21 9645.35 2575.3
9652.37 2575.52 9656.87 2575.68 9659.51 2575.76 9666.21 2576.11 9666.26 2576.11
9672.64 2576.21 9677.52 2575.89 9719.72 2576.17 9735.17 2576.47 9748.72 2575.77
9753.35 2575.51 9789.76 2576.08 9796.81 2575.75 9807.29 2575.27 9816.89 2575.89
9827.73 2576.49 9867.38 2575.53 9867.86 2575.5 9867.91 2575.5 9876.74 2575.02
9895.99 2576.51 9897.7 2576.48 9901. 91 2576.38 9920.62 2575.88 9920.75 2575.91
9926.43 2575.37 9935.74 2574.82 9940.32 2574.56 9944.47 2574.95 9957.99 2576.17
9959.93 2576.13 9973.48 2575.65 9982.66 2575.46 9984.8 2575.4 9987.92 2575.35
9999.67 2574.2210000.64 2574.3410012.82 2575.73 10026.6 2575.9610040.79 2576.11

10041.67 2576.1210093.28 2577.5310101.64 2578.0410108.87 2578.2810176.58 2579.91

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

************************************************
9491.21 .06 9973.48 .0410012.82 .06

Bank Sta: Left Right
9973.4810012.82

CROSS SECTION

RIVER: RV WK T13
REACH: R3

INPUT

Dibble Engineering
November, 2007

Lengths: Left Channel Right
574.6 643.64 670.37

RS: 0.630

Coeff Contr.
.1

25

Expan.
.3

Rio Verde Area Drainage Master Plan
HEC-RAS Output-RVWash K



Description:
Station Elevation Data num~

Sta Elev Sta Elev
B7
Sta Elev Sta Elev Sta Elev

*'****'*'*'*'**********************'**********'**************'******************'********
9439.07 2562.35 9447.26 2562.22 944B.91 2562.16 9451. B5 2561. 96 9455.BB 2561.B9 •9477.95 2561. 33 9489.97 2561.09 9504.45 2561. 01 9507.6 2560.55 9512.94 2559.86

951B 2560.67 9523.12 2561. 4 9534.96 2561. 73 9546.35 2561.96 9551. 93 2562.1

9564.04 2562.33 95B4.2B 2562.14 9610.76 2561. 64 9636.9B 2561.55 9677.23 2561. 64
970B.64 2561.66 9716.41 2561. 77 9755.05 2561.17 97B4.45 2560.65 9798.06 2560.36
9856.36 2559. B5 9856.67 2559.88 985B.43 2559.B2 9871. 02 2559.57 9B71. B7 2559.57
9BBB.35 2559.7 9908.52 2559.71 9935.14 2559.66 9935.74 2559.64 9935.97 2559.68
9972.7 2559.27 99B9.45 2559.01 9999.98 255B.Ol 10000 2558.0110003.96 2557.65

10018.62559.85 10022.2 2559.9110039.78 2560.1510042.05 2559.7910050.02 2558.48
10058.81 2559.3710062.54 2559.7810078.79 2559.6210087.52 2559.6610122.01 2559.3
10135.08 2559.2810151. 74 2558.7310152.24 2558.7310153.38 2558.6910166.48 2558.73
10167.11 2558.7110171.54 2558.6210179.04 2558.43 10194. 4 255B .110205.38 2559.08
10206.53 2559.110213.B7 2559.3510215.57 2559.37 10220.9 2559.4910229.77 2558.48
10236.79 2559.3910276.35 2560.5110285.28 2560.5110297.932560.71 10299.1 2560.71
10303.91 2560.810312.72 2560.5310321.22 2560.1610322.98 2560.1 10324 2560.04
10330.99 2560.5810339.06 2561.0710339.63 2561.0510341.64 2561.3310353.72 2562.59

10368.8 2563.710375.03 2563.9210377.9B 2564.0910384.17 2564.95 10387.4 2565.41
10401.66 2568.6410402.77 2568.86

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

* * ** * '* '* * *'* '* '* * * '* * * '* * '* '* '* '* * * '* * * * * * * '* '* '* '* '* * '* '* * '* '* '* * * * *
9439.07 .06 9935.97 .04 10018.6 .06

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9935.97 10018.6 477.71 491.61 502.71 .1 .3

CROSS SECTION

RIVER: RV WK T13
REACH: R3 RS: 0.537

INPUT
Description:
Station Elevation Data num= 123

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

* * * '* * '* * * * * '* '* '* '* '* '* '* * * * * * * * * '* '* '* * * * * '* * '* '* '* '* '* '* * '* '* '* '* '* '* * * * * * * * * * '* '* '* '* '* '* * '* * * * * * * * * '* '* * * * '* * '*
9424.6 2549.77 9432.65 2549.73 9442.27 2549.66 9448.85 2549.61 9452.64 2549.62

9456.91 2549.64 9461.99 2549.61 9463.4 2549.61 9465.55 2549.6 9468.22 2549.6
9469.96 2549.55 9472.13 2549.56 9503.21 2549 9504.14 2548.93 9504.68 2548.9
9506.73 2548.76 9508.28 2548.62 950B.38 254B.61 9510.71 2548.43 9511.61 2548.37

9513.3 254B.24 9513.69 2548.19 9519.46 2548.19 9524.152548.19 9530.39 2548.53
9535.8B 2548.83 9537.11 2548.82 9542.25 254B.73 9547.32548.64 9553 2548.54
9559.63 2548.44 9563.2 2547.97 9565.152547.71 9575.222548.46 9576.8B 2548.54
9583.672548.44 9590.9 2548.31 9596.42254B.26 9599.42 2548.23 9610.03 2548.07
9615.53 254B.02 9622.872548.06 9625.14 2548.05 9632.852548.11 9641.52 2548.17
9651.552548.26 9664.45 2548.36 9675.19254B.46 9676.53 2548.31 9681.34 2547.73
9683.91 2547.36 9694.12 2547.72 9697.692547.84 9697.892547.B7 9698.61 2547.92
9699.35 2547.9 9699.93 2547.86 9701.59 2547. B7 9720.72547.75 9725.06 2547.67
9726.522547.64 9762.51 2547.95 9764.372547.96 9765.692547.78 9771.57 2547.02
9785.37 2547.83 9785.562547.84 9785.622547.84 9785.65 2547.84 9797.032547.91
9798.61 2547.92 9805.54 2547.99 9811.75254B.03 9824.BI2548.17 9825 2548.17
9825.44 2548.17 9B34.52546.96 9836.4 2546.6B 9843.72547.09 9848.16 2547.46
9849.44 2547.41 9868.85 254B.l 9874.12548.27 9876.2 2547.71 9878.66 2547.02
9881.46 2546.23 9BB7.572546.41 9890.052546.49 9B93.48 2547.17 9895.59 2547.56
9907.452547.26 9919.612546.94 9921. 77 2546.77 9932.722545.94 9933.67 2546.05
9937.92546.55 9944.54 2547.47 9945.73 2547.44 9947.93 2547. 3B 9955.72 2546.77

9976.08 2546.72 9982.272546.68 9993 2546.62 9996.74 2546.64 9999.22 2546.58
9999.99 2546.49 10000 2546.4910006.52 2545.7210011.04 2545.22 10018.72546.641

10022.47 2547.34 10026.2 254B.0310029.79 2548.710032.77 2549.2610034.56 2549.64
10039.79 2550.6210042.11 2551.05 10046.2 2551.7610063.552554.37 10065.2 2554.66
10067.81 2555.2110069.61 2555.5110071.99 2:'56.02

•
Manning's n Values

Sta n Val
num=

Sta n Val
3
Sta n Val

'*** * * * *'*** * * '* * '* * * **'*'*'*'*'**'*'**'*** '* * * * * * * * * * * * * * * **
9424.6 .06 9996.74 .04 10018.7 .06

Bank Sta: Left Right
9996.74 1001B.7

CROSS SECTION

RIVER: RV WK Tl3
REACH: R3

Lengths: Left Channel Right
589.61 623.82 639.61

RS: 0.419

Coeff Contr.
.1

Expan.
.3

This cross section is identical to RM 7.131 on
INPUT
Description: Q-3300 cfs (CB9W6)

RV WK.
Station Elevation Data num=

Sta Elev Sta Elev
202

Sta Elev St. Elev St. Elev
*'*'*'*'*'*******'*'*'********'***'**'********'**'*'****'*'*'*'******'*'***'*'***************'****'*****

B488.28 2553.59 8489.29 2553.69 B489.97 2553.61 8490.34 2553.56 8496.79 2552.72
8498.3 2552.56 8499.59 2552.42 8502.74 2552.08 8508.75 2551. 38 8512.79 2550.94

B513.89 2550.8 8517.73 2550.55 B517.9 2550.54 8520.79 2550.36 8522.93 2550.16
B527.66 2549.62 8527.84 2549.57 8538.76 2548.25 8542 2547.9 8547.39 2547.32
B547.61 2547.31 8554.56 2546.42 B555.87 2546.29 8564.16 2544.68 8576.62 2542.26
8586.95 2540.42 B624.31 2535.89 8626.2 2535.6B 8639.152534.52 8653.6 2533.09 •8660.37 2533.06 B661.15 2533.03 8697.71 2533.15 B722.86 2533.21 8744.45 2532.32
B746.71 2532.24 B755.53 2531.95 8757.13 2531. 89 B759.01 2531. 83 8761.17 2531.73

8162.62 2531. 69 8775.3B 2531. 5 B797.54 2531. 74 BB12.96 2531.9 B842.0B 2532.25
BB63.9 2531.64 BBB3.26 2531.2 88B7.21 2531.22 BB90.49 2531.22 8912.71 2531. 27

B929.02 2531.23 B933.71 2531.12 B945.71 2530.92 B951. 2 2530. B7 8956.46 2530.79

896B.4B 2530.62 B974.74 2530.53 89B2.93 2530.4 9000.17 2530.94 9006.9 2531. 03

Dibble Engineering 26 Rio Verde Area Drainage Master Plan
November, 2007 HEC-RAS Output - RV Wash K



9067.66 2531. 75 9090.2 2529.89 9097.41 2530.52 9109.35 2531. 64 9111.46 2531. 71
9156.39 2531. 84 9161.16 2531.73 9177.03 2531. 54 9179.36 2531. 53 9202.49 2531. 53
9207.18 2531. 55 9211. 85 2531.55 9214.38 2531.49 9236.93 2530.85 9237.61 2530.79
9240.25 2530.71 9241. 85 2530.72 9248.66 2530.6 9255.63 2530.75 9255.98 2530.75
9259.02 2530.82 9271. 5 2530.75 9284.64 2530.64 9298.92 2530.58 9318.19 2529.51
9347.36 2531. 32 9369.21 2531.28 9406.23 2531.29 9408.22 2531.26 9410.45 2531. 23
9412.22 2531.19 9429.23 2530.94 9434.28 2530.84 9442.86 2530.71 9458.492530.63
9463.42 2530.57 9463.55 2530.6 9466.28 2530.47 9476.05 2529.99 9492.562530.52
9496.67 2530.47 9513.53 2530.23 9539.91 2529.89 9551.49 2529.75 9566.14 2529.56
9574.67 2529.39 9581. 84 2528.71 9583.92 2528.51 9588.74 2529.65 9590 2529.88
9591.15 2530.21 9597.73 2530.02 9603.43 2529.83 9604.75 2529.6 9608.52 2528.67
9614.2 2529.58 9618.62 2530.31 9630.53 2530.15 9640.22 2530.08 9641.122530.01

9643.55 2529.87 9654.44 2529.33 9658.2 2529.35 9664.05 2529.34 9670.88 2529.36
9676.24 2529.96 9680.08 2530.38 9682.68 2530.59 9694.83 2530.4 9700.562530.29

9705.8 2530.2 9713.06 2530.05 9719.91 2531.18 9721.19 2531. 39 9729.68 2530.7
9733.57 2530.65 9738.44 2530.9 9739.55 2530.75 9744.81 2530.04 9757.192530.29
9768.76 2530.5 9775.08 2530.63 9776.97 2530.7 9785.5 2530.81 9805.56 2531. 04
9813.07 2531. 2 9814.91 2530.7 9821. 75 2529.07 9825.11 2529.67 9831.372530.97
9840.76 2530.95 9850.81 2530.97 9855.84 2531 9864 2530.94 9865.62530.96
9869.93 2530.91 9874.63 2530.91 9878.54 2530.85 9884. 56 2530.78 9888.152530.77
9895.18 2530.71 9910.17 2530.7 9915.56 2530.42 9919.29 2530.26 9925.18 2530.79
9930.45 2531.27 9936.52 2531. 32 9938.18 2531.33 9945.47 2531. 39 9958.91 2531. 38
9961. 48 2531. 42 9962.25 2531. 42 9967.49 2531. 53 9972 .1 2531.14 9975.6 2530.83
9978.61 2530.57 9982.46 2530.22 9988.18 2531. 09 9991. 24 2531. 6 9997.12 2531. 8
9997.69 2531. 72 9998.36 2531.61 9999.97 2531. 37 10000 2531.3610002.47 2530.99

10006.52 2530.4510015.98 2531. 610017 .28 2531. 75 10027 2532.45 10033.8 2533.35
10046.64 2534.5910052.84 2534.9510052.96 2534.8810053.85 2534.9310054.81 2535.03
10056.33 2535.1210059.67 2535.4310061.06 2535.5110063.93 2535.7810066.68 2535.9
10069.43 2536.1410070.74 2536.24

Manning's n Values num=
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val

.'******************************'*************************************************
8488.28 .06 8956.46 .04 8982.93 .06 9997.69 .0410017.28 .06

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9997.1210017.28 424.45 424.45 424.45 .1 .3

Left Levee Station= 8842.08 Elevation- 2532.25

CROSS SECTION

RIVER: RV WK T13
REACH: R3 RS: 0.339

INPUT
Description: This cross section is identical to RM 7.061 on RV WK.
Station Elevation Data num= 201

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
***********************,******************1r**************************************

8544.41 2539.18 8547.13 2538.87 8568.87 2536.04 8576.45 2535 8588.44 2533.31
8589.76 2533.22 8591.46 2532.95 8594.28 2532.75 8596.47 2532.4 8598.24 2532.27
8602.41 2531. 6 8606.4 2531.21 8608.5 2530.88 8610.01 2530.73 8614.2 2530.14
8618.12 2529.63 8624.76 2528.71 8624.95 2528.7 8626.13 2528.54 8650.29 2526.31
8652.08 2526.18 8662.22 2525.31 8671.52 2525.12 8673.95 2525.09 8676.56 2525.02
8678.62 2525 8680.32 2524.95 8685.22 2524.94 8690.44 2524.82 8712.47 2524.19
8715.49 2524.18 8718.79 2524.11 8733.65 2523.88 8736.95 2523.85 8744.32 2523.83
8751.76 2523.76 8755.1 2523.77 8759.21 2523.81 8760.53 2523.8 8767.54 2523.88
8771.16 2523.88 8782.76 2523.84 8793.14 2523.67 8799.59 2523.67 8817.93 2523.45

8842.3 2523.38 8852.67 2523.68 8856.07 2523.62 8875.59 2524.33 8876.97 2524.36
8880.84 2524.32 8922.09 2523.21 8931.99 2522.81 8946.75 2522.62 8959.69 2522.55
8974.83 2522.34 8975.09 2522.35 8981.96 2522.11 8982.74 2522.11 8983.77 2522.07
9003.32 2522.21 9012.21 2522.12 9025.42 2522.19 9031. 04 2522.24 9058.46 2522.12
9076.53 2522.16 9098.17 2521. 93 9136.11 2522.4 9161 2522.07 9167.21 2522.63
9169.38 2522.62 9215.94 2522.92 9220.31 2522.82 9228.28 2522.73 9234.98 2522.57
9237.99 2522.54 9247.15 2522.36 9252.59 2522.31 9259.49 2522.2 9275.31 2522.02
9279.32 2521.53 9280.21 2521. 45 9286.22 2520.53 9292.71 2521.1 9302.27 2522.1
9304.09 2522.05 9326.76 2522.01 9352.02 2522.51 9360.94 2522.83 9373.23 2523.07

9387.9 2522.5 9393.16 2522.43 9423.87 2521. 5 9426.54 2521. 44 9437.58 2521. 56
9448.95 2521. 56 9457.1 2521. 53 9459.75 2521. 02 9465.39 2519.72 9472.89 2521. 44
9477.26 2521.36 9480.08 2521. 38 9499.87 2521. 33 9560.45 2520.84 9565.1 2521. 59
9602.52 2521. 81 9619.61 2521. 79 9639.44 2521.3 9645.99 2521. 31 9669.82 2521.19
9683.24 2521.17 9689.97 2521. 08 9700.14 2520.89 9701.1 2520.85 9709.54 2520.89
9734.92 2520.29 9736.35 2520.51 9744.55 2520.81 9747.272521.09 9760.13 2521. 05
9767.2 2521. 21 9777.5 2520.98 9784.29 2520.68 9793.43 2520.39 9798.63 2520.25

9803.49 2521.16 9807.84 2521. 08 9820.82 2520.97 9824.41 2520.4 9826.57 2520.02
9829.92 2520.31 9839.5 2521. 3 9839.87 2521.2 9840.47 2521.24 9844.89 2520.96
9847.38 2520.92 9860.73 2520.57 9865.33 2520.37 9869.79 2520.74 9874.62 2521. 44
9878.45 2521. 37 9884.6 2520.91 9888.27 2521. 65 9889.452521.87 9893.59 2521.95
9902.19 2522.06 9905.32 2521.14 9916.25 2521.36 9927.24 2521. 68 9927.7 2521. 71
9929.32 2521. 72 9942.75 2521.61 9954.03 2521.46 9966 2521.28 9972.29 2520.63
9974.39 2520.96 9976.59 2521.17 9980.81 2521. 71 9981. 77 2521. 81 9986.27 2522.11
9989.08 2521. 8 9990.69 2521. 67 9994.94 2521.24 9999.94 2520.86 10000 2520.85

10000.77 2520.78 10003 2520.6210014.38 2521. 34 10017.3 2521.5510025.66 2522.09
10046.56 2522 .1310050.43 2522.3110078.62 2524.2710088.18 2525.1510090.68 2525.02
10099.73 2525.4810117.98 2527.2710120.64 2527.5610121.14 2527.610127.08 2527.32
10133.24 2527.6610145.75 2528.7310146.72 2528.8410157.12 2529.6410159.74 2529.97
10170.61 2530.9110175.61 2531.4510176.15 2531.3210176.76 2531.4610180.09 2531. 81
10181.69 2532.1710183.29 2532.4610186.68 2532.8410188.41 2533.1510190.31 2533.47
10193.58 2533.8410206.37 2535.9510217.71 2537.7310226.65 2538.9810236.87 2540.53
10248.05 2541. 35

Manning t 5 n Values num= 5
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val

********************************************************************************

8544.41 .06 9136.11 .04 9167.21 .06 9986.27 .0410025.66 .06

Bank Sta: Left Right
9986.2710025.66

Dibble Engineering
November. 2007

Lengths: Left Channel Right
538.77 566.98 563.94

Coeff Contr.
.1

27

Expan.
.3

Rio Verde Area Drainage Master Plan
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CROSS SECTION

RIVER: RV WK T13
REACH: R3 RS: 0.231 •INPUT
Description: This crOss section is identical to RM 6.957 on RV WK.
Station Elevation Data num= 198

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
* *:11.:11:11:11:11:11:11:11 * * .... ,* ........ :11 * * * '* * * * '" * * * * * * '* * .. ,*:11 1<" * *:11 * * * * * * * * * * '" *"':11 * * ,*:11 '* "' .. "' .......... * * '* .... '* ........ '* ....

9040.44 2525.94 9074.18 2521.11 9074.91 2521. 01 9081.24 2519.95 9081. 42 2519.93
9081. 58 2519.91 9083.58 2519.55 9085.21 2519.4 9087.81 2519.29 9090.02 2519.23

9092.4 2519.18 9096.4 2518.64 9099.56 2518.52 9099.87 2518.48 9102.81 2518.35
9103.5 2518.27 9116.6 2516.99 9117.17 2516.89 9120.97 2516.69 9129.37 2515.92

9132.12 2515.5 9133.32 2515.3 9137.86 2514.81 9138.93 2514.66 9143.63 2514.19
9144.55 2514.06 9149.46 2513.68 9150.24 2513.57 9151. 08 2513.5 9167.67 2512.39
9168.66 2512.38 9172.22 2512.18 9178.39 2511.84 9181.22 2511.34 9188.97 2511.29
9189.21 2511.29 9196.22 2511.12 9197.41 2511.12 9203.52 2511 9208.17 2511
9208.99 2510.98 9212.38 2510.98 9217.58 2510.95 9222.23 2510.92 9226.98 2510.93

9233 2510.93 9236.42510.92 9253.62 2510.86 9254.5 2510.86 9259.43 2510.83
9264.5 2510.61 9266.39 2510.51 9273.89 2510.16 9279.14 2509.9 9283.33 2509.7

9291.81 2509.26 9292.78 2509.21 9294.27 2509.13 9295.72 2509.06 9299.37 2508.67
9302.46 2508.45 9304.372508.28 9308.66 2508 9308.78 2507.99 9309.27 2507.95
9311.98 2508.23 9316.82 2508.71 9318.21 2508.85 9318.95 2508.96 9331. 91 2508.15
9334.11 2507.85 9341.27 2508.48 9352.31 2509.48 9352.36 2509.48 9357.86 2509.57
9400.95 2510.27 9403 2510.32 9403.61 2510.33 9412.14 2508.89 9413.25 2508.69
9417.09 2509.08 9426.272509.95 9426.36 2509.91 9426.44 2509.98 9427.4 2510.11
9428.29 2510.08 9523.912509.33 9530.69 2509.27 9534.62 2509.14 9542.41 2508.89
9550.55 2509.44 9556.3 2509.83 9598.97 2509.77 9611. 33 2509.75 9630.52 2509.89
9631. 07 2509.9 9631.24 2509.89 9733.89 2509.35 9762.82 2509.32 9823.82 2509.27
9844.54 2509.31 9845 2509.31 9845.04 2509.31 9845.68 2509.31 9846.5 2509.3
9847.53 2509.3 9848.68 2509.29 9848.82 2509.29 9850.49 2509.29 9852.77 2509.28
9854.67 2509.27 9856.11 2509.28 9860 2509.32 9876.7 2509.5 9877.41 2509.51
9881.74 2509.6 9884.66 2509.99 9885.53 2509.95 9885.73 2509.92 9886.05 2509.87
9886.57 2509.79 9887.22 2509.45 9887.42 2509.43 9890.38 2509.15 9896.44 2508.59
9901.24 2508.65 9905.95 2508.67 9908.94 2508.69 9911. 95 2508.7 9914.3 2508.76
9915.34 2508.77 9917.742508.84 9921. 55 2508.88 9927.28 2508.99 9930.29 2509
9936.19 2509.06 9936.76 2508.98 9941.46 2508.31 9945.05 2507.98 9950.4 2507.32
9950.75 2507.32 9952.622507.57 9953.86 2507.65 9959.43 2508.24 9964.01 2508.47
9966.6 2508.69 9968.34 2508.76 9973.4 2508.97 9973.79 2508.99 9976.34 2509.08
9979.9 2508.88 9980.65 2508.83 9982.79 2508.71 9982.92 2508.7 9984.38 2508.6

9986.99 2508.44 9990.462508.19 9993.32 2508.01 9994.15 2507.95 9999.37 2507.49
9999.41 2507.49 9999.58 2501.48 9999.98 2501.54 10000 2507.54 10005.8 2508.42

10009.772509.08510011.05 2509.310011. 86 2509.2510013.03 2509.18 10014.9 2509.05
10029.72 2509.5910033.05 2509.8310038.53 2509.6810039.86 2509.6510043.09 2509.55
10048.95 2510.0110056.11 2510.5810056.52 2510.6110059.01 2510.8110063.13 2511. 05
10064.89 2511.3410065.31 2511.3910065.32 2511.410065.75 2511.4510094.84 2514.5
10096 .13 2514.610096.47 2514.6410100.03 2515.2210100.97 2515.3710105.57 2516.21
10110.65 2517 .1110115.37 2517.8910119.71 2518.6210135.04 2522.1710137.79 2522.82 •10138.89 2523.0610144.98 2524.3510153.49 2526.16

Manning's n Values num= 5
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val

'* * "' .. "' .... * * * .. * *.:11 * * * * * * * * '" *:11 .... * * * ,*:11 * ** * * * * *:11:11 * * '* * .... '" * '* '* * ..... '" ** * '* * * * * * * * .. * * * * .. * * * * * * * *
9040.44 .06 9302.46 .04 9352.36 .06 9993.32 .04 10005.8 .06

Bank Sta: Left Right Lengths: Left Channel Right Coe!f Contr. Expan.
9976.3410009.77 634.97 634.97 634.97 .1 .3

CROSS SECTION

RIVER: RV WK T13
REACH: R3 RS: 0.111

INPUT
Description: This crOSS section is identical to RM 6.818 on RV WK.
Station Elevation Data num= 176

Sta Elev Sta Elev Sta Elev sta Elev Sta Elev
******************************************************* ••••••• * •••••••• "••••••• '"

9628.54 2508.15 9628.97 2508.04 9631.15
9650.11 2503.86 9650.6 2503.8 9654.9
9668.212500.79 9671.87 2500.19 9674.98
9677.72 2499.02 9680.12498.45 9682.22
9704.36 2494.6 9711.58 2494.25 9717
9729.19 2494 9729.792493.999735.72
9741.49 2493.93 9145.59 2493.78 9753.98
9767.852493.699769.292493.74 9773.75
9780.34 2494.02 9791.12 2494.08 9795.17
9800.72494.27 9801.442494.269802.61

9823.652494.599829.572494.63 9839.7
9853.47 2494.83 9853.89 2494.83 9854.51
9858.33 2494.79 9869.95 2494.62 9871.5
9885.44 2494.94 9922.552495.79 9925.34

99272495.86 9952.62 2495.67 9977.44
9988.852494.561 9996.87 2493.93 9999.08

10003.75 2494 100142494.54110024.97
10044.24 2494.0910049.98 2493.65 10051.7
10086.61 2495.4410092.32 2495.2910096.76
10111.252495.2610117.52 2495.310121.86
10149.99 2495.3810151.66 2495.3810153.93

10207.9 2495.1710208.26 2495.17 10212
10228.07 2494.6310243.56 2494.5810245.33
10253.212494.4510254.632494.3410260.75
10273.61 2493.1710277.12 2492.96 10282
10288.62 2494.1110298.69 2493.110299.41
10336.58 2494.7510339.14 2494.7510350.37
10369.282494.9710369.562494.9710369.58
10376.662495.1210381.262495.3310386.28

2507.5 9644.43
2502.88 9658.88
2499.58 9675.01
2497.94 9684.14
2494.16 9720.55
2494.05 9738.52
2493.46 9755.43
2493.86 9777.08
2494.16 9797.93
2494.25 9803.53

2494.7 9848.38
2494.82 9855.5
2494.65 9874.04
2495.85 9926.05
2495.45 9978.42
2493.75 9999.98
2495.1210026.74
2493.5210066.72
2494.71 10100.1
2495.3210131.11
2495.38 10159.2
2495.3610217.74
2494.5710247.57
2493.8810261.99
2493.4310288.27
2493.2510306.26
2494.9110359.09
2494.97 10375.4
2495.5710390.87

2505.01 9649.05
2502.39 9664.38
2499.58 9677.11
2497.47 9701.83
2494.03 9727.48
2493.97 9740.28
2493.44 9766.85
2493.94 9779.04
2494.21 9799.93
2494.24 9819.95
2494.83 9853.17
2494.82 9857.35
2494.69 9875.49
2495.87 9926.51
2495.38 9985.04

2493.8 10000
2495.0610031.49
2494.92 10075.6
2494.2910106.96
2495.3710139.76
2495.3410204.41
2495.6510221.36
2494.5810252.63
2493.8110265.02
2494.1510288.44
2494.6210315.29
2494.9710364.01
2495.0810375.73
2495.7910395.06

2504
2501. 55
2499.16
2494.93
2493.97
2493.97
2493.66
2493.99
2494.26
2494.57
2494.83

2494.8
2494.7

2495.87
2494.86

2493.8
2494.99
2495.77
2494.88
2495.38
2495.13

2495.3
2494.49
2493.64
2494.13
2494.64
2494.97

2495.1
2496

•
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10427.07 2497.910431.25 2498.1310434.64 2498.31 10436.8 2498.4210437.93 2498.48
10445.64 2498.8810446.47 2498.910453.56 2499.2810456.76 2499.6610463.68 2500.48
10467.3 2500.9110472.84 2501.56 10473.5 2501.5910474.62 2501.6510475.67 2501. 71

10476.64 2501. 7710489.91 2504.6710494.12 2505.5510495.17 2505.6410499.61 2506.59
10500.45 2506.6710500.61 2506.6810505.23 2507.710505.72 2507.7510509.11 2508.51
10509.57 2508.5610511.58 2508.7710512.81 2508.8910517.19 2509.3110521.82 2509.76
10526.22 2510.18

Manning's n Values num= 5
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val

9628.54 .06 9720.55 .04 9780.34 .06 9988.85 .04 10014 .06

Bank Sta: Left Right
9926.51 10075.6

Coer! Contr.
.1

Expan.
.3

SUMMARY OF MANNING'S N VALUES

River:RV WK

Reach River Sta. n1 n2 n3 n4 n5

'R1 8.742 .06" .04" · 06·
'R1 8.583 .06' 004· .06·
'R1 8.444 .06" 004· .06·
'R1 8.311 .06" 004" · 06"
'R1 8.107 .06' .04' .06'
'R1 7.952 .06· 004· .06*
'Rl 7.747 .06" .04* · 06·
'R1 7.671 .06· .04· .06·
'R2 7.603 .06' .04' .06'
'R2 7.541 .06' .04' .06'
'R2 7.504 .06· .04· .06'*
'R2 7.463 .06· .04· .06'*
'R2 7.413 .06' .04· .06· 004" · 06"
'R2 7.363 .06· .04* .06·
'R2 7.246 .06· .04· .06"
'R3 7.131 .06' .04· .06· 004· .06"
'R3 7.061 .06· .04· .06· 004'* .06"
'R3 6.957 .06* 004" · 06" 004* .06'
'R3 6.818 .06· 004'* .06" .04· · 06"
'R4 6.686 .06" .04· · 06·
'R4 6.597 .06' 004· .06'
'R4 6.484 .06* .04· .06"
'R4 6.416 .06* .04· .06'
'R4 6.384 .06" .04" .06*

River:RV WK 54

Reach River Sta. n1 n2 n3 n4 n5

'Rl 0.497 .06· .04· .06·
'Rl 0.496 *Lat Struct*
'Rl 0.483 .06* .04* .06·
'Rl 0.482 *Lat Struct*
'Rl 0.456 .06· .04· .06"
'Rl 0.455 *Lat Struct*
'Rl 0.443 .06* .04* .06*
'R2 0.339 .06'" . 04· · 06·
'R2 0.285 .06" 004· .06'*
'R2 0.240 .06' .04' .06· 004" · 06·
'R2 0.194 .06' 004· .06·
'R2 0.108 .06· .04· .06*

River:RV WK T13

Reach

'R1
'Rl
'R1
'Rl
'Rl
'R1
'Rl
'Rl
'Rl
'Rl
'Rl
'Rl
'R2
'R2
'R2
'R3
'R3
'R3
'R3
'R3
'R3
'R3
'R3

River Sta.

1.960
1. 894
1. 810
1.700
1.577
1.494
1.415
1. 276
1. 239
1.164
1. 026
0.901
0.866
0.865
0.864
0.808
0.752
0.630
0.537
0.419
0.339
0.231
0.111

nl

.06*

.06'

.06'

.06'
006*
.06*
.06*
.06*
.06*
.06·
006*
.06'
006·
006*
.06'
006*
.06*
.06'*
.06*
.06*
.06*
.06*
.06*

n2

.04*

.04'

.04'

.04'

.04·

.04*

.04*

.04*

.04'

.04*

.04'

.04*

.04*

.04*

.04*

.04'*

.04'

.04*

.04·

.04*

.04*

.04*

.04*

n3

.06'
006*
.06*
.06*
.06*
.06*
.06'*
.06'
006·
006*
.06'"
.06·
.06*
.06*
.06*
.06*
.06*
.06*
.06*
.06'"
006*
.06'*
.06'*

n4

.04*

.04*

.04*

.04*

n5

.06*

.06·
006*
.06*

***************"'*********************************************************************

SUMMARY OF REACH LENGTHS
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* * * * * * * * ** * * * * * * * * * * ** * *" *" *""" '* * *""""" *""" * *** * '* * * *" *" ** *"""" * * *

River: RV WK
* * * * * * * * ** * * * * * * * * * ** * ** * * * * * * * * * ** * * * ** * * * ** * * * * * * * * * * ** * * * * * * * *

*Rl 8.742 875* 838.28* 900*
*Rl 8.583 750* 735.87* 750*

*Rl 8.444 650* 698.11* 700*
*Rl 8.311 1075* 1078.4* 1100*
*Rl 8.107 900* 817.82* 850*
*Rl 7.952 925* 1082.06* 1100*
*Rl 7.747 500* 403.64* 425*
*Rl 7.671
*R2 7.603 327.22* 327.22* 327.22*
*R2 7.541 195.66* 195.66* 195.66*
*R2 7.504 213.9* 213.9* 213.9*
*R2 7.463 264. 57* 264.57* 264.57*
*R2 7.413 266.11* 266.11* 266.11*
*R2 7.363 614.84* 614.84* 614.84*
*R2 7.246
*R3 7.131 369.36* 369.36* 369.36*
*R3 7.061 547.17* 547.17* 547.17*
*R3 6.957 700* 731. 86* 650*
*R3 6.818
*R4 6.686 498.67* 471.95* 476.5*
*R4 6.597 626.33* 592.78* 598.5*
*R4 6.484 432.44* 362.56* 383.02*
*R4 6.416 154.69* 185.83* 268.96*
*R4 6.384 0* 0* 0*
* * * * * * ** ** * * * * * ** ** * * * * * ** * * * * * * * * * *"" * * * * * * * * * * * * * * * * * ** * * * * * * * *

River: RV WK S4
***"*"************"*"""**'*************"****************"""*******

Reach River Sta. Left * Channel * Right
*********"***********""*""********************************""*****

•* Channel * RightLeftRiver Sta.Reach

*Rl 0.497 82.07* 76.26* 76.26*
*Rl 0.496 '*Lat Struct*
*Rl 0.483 154.12* 138* 138*
*Rl 0.482 *Lat Struct*
*Rl 0.456 89.44* 69.06* 69.06*
*Rl 0.455 *Lat Struct*
*Rl 0.443 0* 0* 0*
*R2 0.339 283.76* 283.76* 283.76*
*R2 0.285 238.58* 238.58* 238.58*
*R2 0.240 242.04* 242.04* 242.04*
*R2 0.194 453.28* 453.28* 453.28*
*R2 0.108
**'**********************'*****************************-********-**

River: RV WK T13
*-******-****-*******-*******************************'************

Reach River Sta. Left * Channel * Right
***********""***************************************'**********"**
*Rl 1. 960 350* 347.73* 300*
*Rl 1. 894 450* 441.52* 500*
*Rl 1. 810 600* 580.72* 550*
*Rl 1. 700 625* 652.36* 675*
*Rl 1.577 450* 438.49* 525*
*Rl 1. 494 425* 417.72* 450*
*Rl 1.415 700* 728.79* 725*
*Rl 1.276 210.09* 198.94* 184.88*
*Rl 1.239 414.91* 392.88* 365.12*
*Rl 1.164 725* 732.16* 725*
*Rl 1. 026 625* 656.79* 600*
*Rl 0.901
*R2 0.866 5* 5.07* 5*
*R2 0.865 0* 5.67" 5*
*R2 0.864
*R3 0.808 251. 33* 293.59* 293.22*
*R3 0.752 574.6' 643.64* 670.37*
*R3 0.630 477.71' 491.61* 502.71*
*R3 0.537 589.61* 623.82* 639.61*
*R3 0.419 424.45' 424.45* 424.45*
*R3 0.339 538.77* 566.98* 563.94*
*R3 0.231 634. 97* 634.97' 634.97*
*R3 0.111
***********************'*'**"*'*************************************

•

************************"*******************************************************

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS
River: RV WK

*******************************************************
Reach River Sta. * Contr. * Expan.

*******************************************************
*Rl
*Rl
*Rl
*Rl
*Rl
*Rl
*Rl
*Rl
*R2
*R2
*R2
*R2
*R2
'R2

8.742
8.583
8.444
8.311
8.107
7.952
7.747
7.671
7.603
7.541
7.504
7.463
7.413
7.363

.1 *

.1 *

.1 *

.1*

.1'

.1*

.1'

.1 *

.1*

.1'

.1*

.1'

.1'

.1'

.3*

.3*

.3'

.3'

.3'

.3*

.3*

.3'

.3'

.3*

.3*

.3*

.3*

.3*
•
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'R2 7.246 .1' .3'
'R3 7.131 .1' .3'
'R3 7.061 .1* .3'
'R3 6.957 .1' .3'
'R3 6.818 .1' .3'
'R4 6.686 .1* .3'
'R4 6.597 .1' .3'
'R4 6.484 .1* .3'
'R4 6.416 .1* .3'
'R4 6.384 .1* .3'

River: RV WK 54

Reach River Sta. '* Contr. * Expan.

'Rl 0.497 .1' .3'
'Rl 0.496 *Lat Struct*
'Rl 0.483 .1' .3'
'Rl 0.482 *Lat Struct*
'Rl 0.456 .1* .3'
'Rl 0.455 *Lat Struct*
'Rl 0.443 .1* .3'
'R2 0.339 .1* .3'
'R2 0.285 .1* .3'
'R2 0.240 .1* .3'
'R2 0.194 .1* .3'
'R2 0.108 .l- .3'

River: RV WK T13

Reach River Sta. '* Contr. '* Expan.
*******************************************************
'Rl
'Rl
'Rl
'Rl
'Rl
'Rl
'Rl
'Rl
'Rl
'Rl
'Rl
'Rl
'R2
'R2
'R2
'R3
'R3
'R3
'R3
'R3
'R3
'R3
'R3

1. 960
1. 894
1. 810
1. 700
1.577
1.494
1. 415
1.276
1.239
1.164
1.026
0.901
0.866
0.865
0.864
0.808
0.752
0.630
0.537
0.419
0.339
0.231
0.111

.1*

.1*

.1*

.1*

.1*

.1*

.1*

.1*

.1'

.l

.l

.l

.1'

.l

.1'

.l

.l

.1*

.l

.1'

.1*

.1'

.1'

.3'

.3'

.3'

.3'

.3'

.3'

.3'

.3'

.3'

.3'

.3'

.3'

.3'

.3'

.3'

.3'

.3'

.3'

.3'

.3'

.3'

.3'

.3'

ERRORS WARNINGS AND NOTES
Errors Warnings and Notes for Plan : RV Wash K

River: RV WK Reach: Rl RS: 8.742 Profile: lOO-YR FP
Warning:The energy loss was greater than 1.0 ft (0.3 ro). between the current and previous cross section. This may indicate

t~e need for additional cross sections.
River: RV WK Reach: Rl RS: 8.583 Profile: 100-YR FP

Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth
for the water surface and continued on with the calculations.

Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4.
This may indicate the need for additional cross sections.

Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate
the need for additional cross sections.

Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated
water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The
program defaulted to critical depth.

River: RV WK Reach: Rl RS: 8.444 Profile: 100-YR FP
Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth

for the water surface and continued on with the calculations.
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated

water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The
program defaulted to critical depth.

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was
used.

River: RV WK Reach: Rl RS: 8.311 Profile: 100-YR FP
Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth

for the water surface and continued on with the calculations.
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated

water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The
program defaulted to critical depth.

River: RV WK Reach: Rl RS: 8.107 Profile: 10Q-YR FP
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Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth
for the water surface and continued on with the calculations.

warning:Dividect flow computed for this cross-section.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calCUlated

water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The
program defaulted to critical depth.

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was
used.

River: RV WK Reach: RI RS: 7.952 Profile: 100-YR FP
Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth

for the water surface and continued on with the calculations.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated

water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The
program defaulted to critical depth.

River: RV WK Reach: R1 RS: 7.747 Profile: 100-YR FP
Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth

for the water surface and continued on with the calculations.
Warning:Divided flow computed for this cross-section.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated

water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The
program defaulted to critical depth.

River: RV WK Reach: R1 RS: 7.671 Profile: 100-YR FP
Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth

for the water surface and continued on with the calculations.
Warning:Divided flow computed for this cross-section.
Warning:A flow split was encountered. The program first calculated the momentum of both channels below the junction. An

energy balance was performed across the junction from the stream with the highest momentum downstream to the section
upstream.

Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate
the need for additional cross sections.

Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated
water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The
program defaulted to critical depth.

River: RV WK Reach: R2 RS: 7.603 Profile: 100-YR FP
Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth

for the water surface and continued on with the calculations.
Warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for additional cross sections.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated

water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The
program defaulted to critical depth.

River: RV WK Reach: R2 RS: 7.541 Profile: 100-YR FP
Warning:Divided flow computed for this cross-section.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
Note: Manning's n values were composited to a single value in the main channel.

River: RV WK Reach: R2 RS: 7.504 Profile: 100-YR FP
Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth

for the water surface and continued on with the calculations.
Warning:Divided flow computed for this cross-section.
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated

water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The
program defaulted to critical depth.

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was
used.

River: RV WK Reach: R2 RS: 7.463 Profile: 100-YR FP
Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth

for the water surface and continued on with the calculations.
Warning:Divided flow computed for this cross-section.
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
Warning:The energy loss was greater than 1.0 ft (0.3 ro). between the current and previous cross section. This may indicate

the need for additional cross sections.
Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated

water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The
program defaulted to critical depth.

River: RV WK Reach: R2 RS: 7.413 Profile: 100-YR FP
Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth

for the water surface and continued on with the calculations.
Warning:Divided flow computed for this cross-section.
Warning:The energy loss was greater than 1.0 it (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated

water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The
program defaulted to critical depth.

River: RV WK Reach: R2 RS: 7.363 Profile: 100-YR FP
Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth

for the water surface and continued on with the calculations.
Warning:Divided flow computed for this cross-section.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated

water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The
program defaulted to critical depth.

River: RV WK Reach: R2 RS: 7.246 Profile: 100-YR FP
Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth

for the water surface and continued on with the calculations.
Warning:Divided flow computed for this cross-section.
Warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for additional cross sections.

•
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Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate
the need for additional cross sections.

Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated
water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The
program defaulted to critical depth.

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was
used.

River: RV WK Reach: R3 RS: 7.131 Profile: 100-YR FP
Warning:Divided flow computed for this cross-section.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was

used.
River: RV WK Reach: R3 RS: 7.061 Profile: 100-YR FP

Warning:Divided flow computed for this cross-section.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
River: RV WK Reach: R3 RS: 6.957 Profile: 100-YR FP

Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate
the need for additional cross sections.

River: RV WK Reach: R3 RS: 6.818 Profile: 10Q-YR FP
Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth

for the water surface and continued on with the calculations.
Warning:Divided flow computed for this cross-section.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated

water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The
program defaulted to critical depth.

River: RV WK Reach: R4 RS: 6.686 Profile: 100-YR FP
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
River: RV WK Reach: R4 RS: 6.597 Profile: 100-YR FP

Warning:The energy equation could not be balanced within the specified number of iterations. The program selected the water
surface that had the least amount of error between computed and assumed values.

Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4.
This may indicate the need for additional cross sections.

Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate
the need for additional cross sections.

Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated
water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The
program defaulted to critical depth.

River: RV WK Reach: R4 RS: 6.484 Profile: 100-YR FP
Warning:Divided flow computed for this cross-section.
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
River: RV WK Reach: R4 RS: 6.416 Profile: 100-YR FP

Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth
for the water surface and continued on with the calculations.

Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4.
This may indicate the need for additional cross sections.

Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate
the need for additional cross sections.

Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calcUlated
water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The
program defaulted to critical depth.

River: RV WK S4 Reach: Rl RS: 0.497 Profile: 100-YR FP
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
River: RV WK S4 Reach: Rl RS: 0.496 Profile: 100-YR FP

Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate
the need for additional cross sections.

River: RV WK S4 Reach: Rl RS: 0.483 Profile: 100-YR FP
Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth

for the water surface and continued on with the calculations.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated

water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The
program defaulted to critical depth.

River: RV WK 54 Reach: Rl RS: 0.482 Profile: 100-YR FP
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
River: RV WK S4 Reach: Rl RS: 0.456 Profile: 100-YR FP

Warning:Divided flow computed for this cross-section.
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional Cross sections.
River: RV WK S4 Reach: Rl RS: 0.455 Profile: 100-YR FP

Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate
the need for additional cross sections.

River: RV WK S4 Reach: R1 RS: 0.443 Profile: 100-YR FP
Warning:The energy equation could not be balanced within the specified number of iterations. The program selected the water

surface that had the least amount of error between computed and assumed values.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated

water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The
program defaulted to critical depth.

River: RV WK S4 Reach: R2 RS: 0.339 Profile: 100-YR FP
Warning:The energy equation could not be balanced within the specified number of iterations. The program selected the water

surface that had the least amount of error between computed and assumed values.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate
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the need for additional cross sections~

Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated
water surface came back below critical depth~ This indicates that there is not a valid subcritical answer. The
program defaulted to critical depth.

River: RV WK 54 Reach: R2 RS: 0.285 Profile: lOO-YR FP
Warning:The energy equation could not be balanced within the specified number of iterations~ The program used critical depth

for the water surface and continued on with the calculations~

warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than D~7 or greater than 1~4~

This may indicate the need for additional cross sections~

Warning:The energy loss was greater than l~D ft (D.3 m). between the current and previous cross section. This may indicate
the need for additional cross sections.

Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated
water surface came back below critical depth~ This indicates that there is not a valid subcritical answer~ The
program defaulted to critical depth~

River: RV WK S4 Reach: R2 RS: 0.240 Profile: 100-YR FP
Warning:The energy equation could not be balanced within the specified number of iterations~ The program used critical depth

for the water surface and continued on with the calculations.
Warning:Divided flow computed for this cross-section~

Warning:The energy loss was greater than 1.0 ft (D~3 m) ~ between the current and previous cross section~ This may indicate
the need for additional cross sections~

Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated
water surface came back below critical depth. This indicates that there is not a valid subcritical answer~ The
program defaulted to critical depth.

River: RV WK S4 Reach: R2 RS: 0.194 Profile: 100-YR FP
Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth

for the water surface and continued on with the calculations~

Warning:Divided flow computed for this cross-section.
Warning:The energy loss was greater than 1.0 ft (D~3 m) ~ between the current and previous cross section~ This may indicate

the need for additional cross sections~

Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated
water surface came back below critical depth~ This indicates that there is not a valid subcritical answer~ The
program defaulted to critical depth~

River: RV WK S4 Reach: R2 RS: 0.108 Profile: 100-YR FP
Warning:The energy equation could not be balanced within the specified number of iterations~ The program used critical depth

for the water surface and continued on with the calculations~

Warning:Divided flow computed for this cross-section~

Warning:The velocity head has changed by more than 0~5 ft (D~15 m)~ This may indicate the need for additional cross sections~

Warning:The energy loss was greater than l~D ft (D.3 m). between the current and previous cross section. This may indicate
the need for additional cross sections ~

Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated
water surface came back below critical depth~ This indicates that there is not a valid subcritical answer. The
program defaulted to critical depth~

Note: Multiple critical depths were found at this location~ The critical depth with the lowest, valid, water surface was
used~

River: RV WK T13 Reach: Rl RS: 1.960 Profile: 100-YR FP
Warning:The energy equation could not be balanced within the specified number of iterations~ The program used critical depth

for the water surface and continued on with the calculations.
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections~

Warning:The energy loss was greater than 1~0 ft (0~3 m)~ between the current and previous cross section~ This may indicate
the need for additional cross sections ~

Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated
water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The
program defaulted to critical depth~

River: RV WK T13 Reach: Rl RS: 1.894 Profile: 100-YR FP
Warning:The energy equation could not be balanced within the specified number of iterations~ The program selected the water

surface that had the least amount of error between computed and assumed values~

Warning:The energy loss was greater than l~D ft (0.3 m)~ between the current and previous cross section. This may indicate
the need for additional cross sections.

Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated
water surface came back below critical depth. This indicates that there is not a valid subcritical answer~ The
program defaulted to critical depth~

River: RV WK T13 Reach: Rl RS: 1.810 Profile: 100-YR FP
Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth

for the water surface and continued on with the calculations.
Warning:Divided flow computed for this cross-section~

Warning:The energy loss was greater than 1..0 ft (D~3 m) ~ between the current and previous cross section~ This may indicate
the need for additional cross sections~

Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated
water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The
program defaulted to critical depth.

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was
used~

River: RV WK T13 Reach: Rl RS: 1.700 Profile: 100-YR FP
Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth

for the water surface and continued on with the calculations.
Warning:Divided flow computed for this cross-section~

Warning:The energy loss was greater than 1~0 ft (D.3 m)~ between the current and previous cross section~ This may indicate
the need for additional cross sections~

Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated
water surface carne back below critical depth~ This indicates that there is not a valid subcritical answer. The
program defaulted to critical depth~

River: RV WK T13 Reach: Rl RS: 1.577 Profile: 100-YR FP
Warning:The energy equation could not be balanced within the specified number of iterations~ The program used critical depth

for the water surface and continued on with the calculations~

Warning:Divided flow computed for this cross-section~

Warning:The energy loss was greater than 1.0 ft (D.3 m). between the current and previous cross section. This may indicate
the need for additional cross sections ~

Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated
water surface carne back below critical depth~ This indicates that there is not a valid subcritical answer. The
program defaulted to critical depth~

River: RV WK T13 Reach: Rl RS: 1.494 Profile: 100-YR FP
Warning:The energy equation could not be balanced within the specified number of iterations~ The program used critical depth

for the water surface and continued on with the calculations.
Warning : Divided flow computed for this cross-section ~

Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1~4~

This may indicate the need for additional cross sections.
warning:The energy loss was greater than l~D ft (0.3 m)~ between the current and previous cross section. This may indicate

the need for additional cross sections~

Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated
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water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The
program defaulted to critical depth.

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was
used.

River: RV WK T13 Reach: Rl RS: 1.415 Profile: 100-YR FP
Warning:Divided flow computed for this cross-section.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
Warning:There is no flow in the channel. Check that the channel stations are correctly coded. To force flow into the

channel, a levee or ineffective flow may have to be added or the Manning's n of the overbank could be increased.
River: RV WK T13 Reach: Rl RS: 1.276 Profile: 100-YR FP

Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth
for the water surface and continued on with the calculations.

Warning: Divided flow computed for this cross-section.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated

water surface carne back below critical depth. This indicates that there is not a valid subcritical answer. The
program defaulted to critical depth.

River: RV WK T13 Reach: R1 RS: 1.239 Profile: 100-YR FP
Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth

for the water surface and continued on with the calculations.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated

water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The
program defaulted to critical depth.

Note: Manning's n values were composited to a single value in the main channel.
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was

used.
River: RV WK T13 Reach: R1 RS: 1.164 Profile: 100-YR FP

Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth
for the water surface and continued on with the calculations.

Warning:Divided flow computed for this cross-section.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated

water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The
program defaulted to critical depth.

River: RV WK T13 Reach: Rl RS: 1.026 Profile: 100-YR FP
Warning:Divided flow computed for this cross-section.
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
River: RV WK T13 Reach: Rl RS: 0.901 Profile: 100-YR FP

Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth
for the water surface and continued on with the calculations.

Warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for additional cross sections.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated

water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The
program defaulted to critical depth.

River: RV WK T13 Reach: R2 RS: 0.864 Profile: 100-YR FP
Warning:A flow split was encountered. The program first calculated the momentum of both channels below the junction. An

energy balance was performed across the junction from the stream with the highest momentum downstream to the section
upstream.

Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate
the need for additional cross sections.

Note: Manning's n values were composited to a single value in the main channel.
River: RV WK T13 Reach: R3 RS: 0.808 Profile: 100-YR FP

Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth
for the water surface and continued on with the calculations.

Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate
the need for additional cross sections.

Warning:During the standard step iteratid~s, when the assumed water surface was set equal to critical depth, the calculated
water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The
program defaulted to critical depth.

River: RV WK T13 Reach: R3 RS: 0.752 Profile: 100-YR FP
Warning: Divided flow computed for this cross-section.
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
River: RV WK T13 Reach: R3 RS: 0.630 Profile: 100-YR FP

Warning:Divided flow computed for this cross-section.
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
River: RV WK T13 Reach: R3 RS: 0.537 Profile: 100-YR FP

Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth
for the water surface and continued on with the calculations.

Warning:Divided flow computed for this cross-section.
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated

water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The
program defaulted to critical depth.

River: RV WK T13 Reach: R3 RS: 0.419 Profile: 100-YR FP
Warning:Divided flow computed for this cross-section.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was

used.
River: RV WK T13 Reach: R3 RS: 0.339 Profile: 100-YR FP

Warning:Divided flow computed for this cross-section.
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Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate
the need for additional cross sections.

River: RV WK T13 Reach: R3 RS: 0.231 Profile: 100-YR FP
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
River: RV WK T13 Reach: R3 RS: 0.111 Profile: 100-YR FP

Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth
for the water surface and continued on with the calculations.

Warning:Divided flow computed for this cross-section.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated

water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The
program defaulted to critical depth.
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E.3.8 HEC-RAS Output

RV Wash K Trib 11



WK Tll Profile: 100-YR FP

River
sE1~~e

Froude t
!River Reach Sta Profile QTota1 IMin Ch El ·W.SE1ev Crit>W.S. IE.G. •Elev Vel Chnl Flow Area Top Width ChI

(cfs) (ft) (ft) 1ft) (ft) .•• ( ftlft) (ft/s) lsq ft) (ft)

RV WKTIlB Rl 0.627 100-YR·FP 310.00 2581.95 2584.45 2584. 45 2584.95 0.023281 5.81 56.67 61. 70 0.98

RV WK TIlB Rl 0.547 100-YR·FP 310.00 2571. 94 2573.75 2573.75 2574 .20 0.021014 6.27 62.32 74.00 0.98

RV WK TIlB Rl 0.452 100-YRFP 310.00 2560.10 2561.26 2561. 26 2561. 55 0.030203 5.04 75.07 139.27 1.16
RV WK TIlB Rl 0.322 100-YR FP 310.00 2541.41 2543.42 2543.42 2543.97 0.020953 5.99 52.70 48.53 0.97

RV WK TIlB Rl 0.205 100-YRFP 310.00 2527.75 2528.99 2528.99 2529.22 0.021624 4.97 89.93 179.48 0.94
RV WK TIlB Rl 0.103 100-YR FP 650.00 2513.69 2514.85 2514.85 2514.87 0.000768 0.69 504. 80 319.89 0.16

RV WKTIl Rl 1.511 100-YR FP 330.00 2594.98 2596.82 2596.82 2597.49 0.026496 6.56 50.27 49.29 1. 00

RV WK TIl Rl 1.384 100~YR FP 330.00 2578.63 2580.02 2580.00 2580.19 0.021537 4.39 105.61 336.53 0.88

RV WK TIl Rl 1.312 100-YR FP 330.00 2569.25 2570.15 2570.15 2570.44 0.030551 4.93 77.94 213 .15 0.98

RV WKTIl Rl 1. 204 100-YR FP 330.00 2552.44 2554.78 2554.78 2555.28 0.021933 6.23 62.69 179.06 0.91

RV WKTIl Rl 1.114 100-YR FP 330.00 2540.04 2542.62 2542.62 2543.11 0.015267 6.21 69.43 81.43 0.81

RV WK TIl Rl 1.004 100-YR FP 330.00 2525.81 2527.51 2527.51 2527.96 0.025797 5.37 61. 55 71. 02 0.99

RV WK TIl Rl 0.895 100-YR.FP 650.00 2511.16 2512.97 2512.97 2513.49 0.024404 6.69 119.09 122.45 1. 01

RV WK TIl R2 0.808 100-YR FP 650.00 2500.53 2503.35 2503.02 2503.60 0.008950 4.48 173.23 284.02 0.60

RV WK TIl R2 0.807 100-YR FP 650.00 2500.53 2503.35 2503.02 2503.60 0.008950 4.48 173.23 284.02 0.60
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HEC-RAS Version 3.1. 3 May 2005
U.S. Army Corp of Engineers

Hydrologic Engineering Center
609 Second Street
Davis, California •X X XXXXXX
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PROJECT DATA
Project Title: RV Wash K Trib 11
Project File RV Wash K Trib II.prj
Run Date and Time: 11/112007 10:09:16 AM

Project in English units

Project Description:
Rio Verde ADMP, Project FCDMC 2001C056, river system including RV Wash K Trib
11 and RV Wash K Trib lIB. Phase 3 RAS model started in June 2005, preliminary
model completed in August 2005.

RAS model is prepared by Dibble Engineering.
Field reconnaissance per report dated April 18, 2005.

For the study washes,
the starting water surface elevation is on RV Wash K Trib 11, and is taken from
the starting water surface elevation as provided by the Flood Control District
of Maricopa County.

RV Wash K Trib 11 Floodplain Delineation
From a point
approximately 2,100 feet north and 2,700 feet east of the intersection of 136th
Street and Lone Mountain Road (River Mile 0.808) to a point approximately 3,700
feet north and 300 feet west of the intersection of 136th Street and Lone
Mountain Road (River Mile 1.511), a distance of 0.703 river miles.

RV Wash K
Trib lIB Floodplain Delineation
From the confluence with RV Wash K Trib 11 at
a point coincident with the downstream end of RV Wash K Trib 11 (approximately
2,100 feet north and 2,700 feet east of the intersection of 136th Street and
Lone Mountain Road (River Mile 0.000)) to a point approximately 3,100 feet
north and 200 feet west of the intersection of 136th Street and Lone Mountain
Road (River Mile 0.627), a distance of 0.627 river miles.

The Cross-section
data were generated by INROADS. The mapped hydraulic base line represents the
10, OOO-station point of the HEC-RAS model.

Topographic mapping is supplied
by the Flood Control District of Maricopa County.

Discharge data is from the
Rio Verde ADMP HEC-1 model. The original models are from the Flood Control
District of Maricopa County, prepared for the Rio Verde South Floodplain
Delineation, the Rio Verde South Extension Floodplain Delineation, the Rio
Verde North Floodplain Delineation, and the Rio Verde North Extension
Floodplain Delineation. The HEC-l models were modified for the Rio Verde ADMP.
The final HEC-1 files were received in February 2004 and FCDMC approved the
hydrology model.

Hydrologic concentration points are noted in cross-section
descriptions using the corresponding HEC-1 1D' s. The flow rates have been
rounded to the nearest 10 cubic feet per second (cfs). Flow rates obtained from
HEC-l are applied at the downstream end of the relevant sub-basin and stepped
upstream at cross-sections to meet the HEC-l flow from the upstream
sub-basin.

Flowrates were modified from the approved hydrology model to
accurately depict flowrates in the two separate washes which are both contained
in basin BI1W6. The additional flow from this basin was proportioned to RV Wash
K Trib lIB and RV Wash K Trib 11 based on their tributary areas.

River Mile
(RM) stationing is based upon the estimated tie in point with downstream
receiving waters or the start of two-dimensional flow models. This point
represents RM 0.000. The assumed starting WS Elevation is based upon normal
depth in the study wash.

Horizontal and Vertical Coordinate Basis for this
project is as follows:

Horizontal--Arizona State Plane, Central Region, NAD
1983

Vertical--NAVD 1988

RAS model river naming corresponds to project
river naming as follows:

RV WK Tll - RV Wash K Trib 11
RV WK TllB - RV Wash

K Trib lIB

•

•
Dibble Engineering
November, 2007

2 Rio Verde Area Drainage Master Plan
HEC-RAS Output - RV Wash K Trib 11



PLAN DATA

Plan Title: RV Wash K Trib 11
Plan File j : \200 6\1 0-0606.1 \Design Notebook\Drainage Design\HEC-RAS\RV_Wash_K_Trib_11. pOl

Geometry Title: RV Wash K Trib 11
Geometry File j : \2006\10 -0 60 6.1 \Design Notebook\Drainage Design\HEC-RAS\RV_Wash_K_Trib_11.g01

Flow Title
Flow File

RV Wash K Trib 11
j : \2006\10-060 6.1 \Design Notebook\Drainage Design\HEC-RAS\RV_ Wash_K_Trib_11. f01

Plan Sununary Information:
Number of: Cross Sections

Culverts
Bridges

15
o
o

Mul tiple Openings
Inline Structures
Lateral Structures

o
o
o

Computational Information
Water surface calculation tolerance
Critical depth calculation tolerance
Maximum number of iterations
Maximum difference tolerance
Flow tolerance factor

0.01
0.01

- 20
0.3
0.001

computation Options
Critical depth computed only where necessary
Conveyance Calculation Method: At breaks in n values only
Friction Slope Method: Average Conveyance
Computational Flow Regime: Subcritical Flow

Encroachment Data
Equal Conveyance sa True
Left Offset
Right Offset

River RV WK T11 Reach R2
RS Profile Method Valuel Value2
0.808 PF 2 1 9987.9110042.55
0.806 PF 2 1 9987.0910042.49
0.804 PF 2 1 9986.5910041.79

River RV WK TIl Reach .- R1
RS Profile Method Valuel Value2
1.511 PF 2 1 9989.7510027.34
1. 384 PF 2 1 9918.4410018.84
1'.312 PF 2 1 9982.510018.52
1. 204 PF 2 1 9987.410015.06
1.114 PF 2 1 9991.610013.78
1. 004 PF 2 1 9968.7710039.79
0.895 PF 2 1 9984.6510023.62

River RV WK T11B Reach R1
RS Profile Method Valuel Value2
0.627 PF 2 1 9975.0310020.95
0.547 PF 2 1 9985.8210009.01
0.452 PF 2 1 9970.0910020.32
0.322 PF 2 1 9989.1510037.67
0.205 PF 2 1 9978.0710016.59
0.103 PF 2 1 9951.3510005.89

FLOW DATA

Flow Title: RV Wash K Trib 11
Flow File j: \2006\10-0606.1 \Design Notebook\Drainage Design\HEC-RAS\RV_Wash_K_Trib_11. f01

Flow Data (cfs)

* River Reach RS 100-YR FP •
* RV WK T11 R1 1.511 330 *
* RV WK T11 R1 0.895 650 .
* RV WK TIl R2 0.808 650 •
• RV WK T11B R1 0.627 310 •
• RV WK TIlB R1 0.103 650 •

Boundary Conditions
********************************************************************************************************

* River Reach Profile Upstream Downstream
* ** * * * ** * * * * * * * * ** * * * * * * ** * * * * * * * * * * * * * * ...... * * * .. * * * * * * * * * .......... 'It * * * * * * * 'It 'It * 'It 'It 'It * * 'It * * * * 'It 'It 'It * 'It * * * * * * * * 'It * * * * * * * *

• RV WK T11 R2 100-YR FP Known WS - 2503.35 •
* * * * * * * * * 'It ** 'It *** 'It ** 'It 'It 'It * 'It 'It 'It * *** * **** *** * * 'It * 'It 'It 'It 'It 'It 'It 'It * ** * * * * 'It * ***.,. * * * * * * **.,. ** 'It * * * *.,. .... *.,. * .... * .. .,. * 'It * 'It * * 'It 'It .... * * * * *

GEOMETRY DATA

Geometry Title: RV Wash K Trib 11
Geometry File: j:\2006\10-0606.1\Design Notebook\Drainage Design\HEC-RAS\RV_Wash_K_Trib_11.g01

Reach Connection Table

* River

• RV WK T11

Reach

R1

Upstream Boundary * Downstream Boundary 'It

J1
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Name: J1
Description: Convergence of K 11 Wash and K lIB Wash
Energy computation Method

JUNCTION INFORMATION

"* RV WK TIl
"* RV WK T11B

R2
R1

J1
J1

•
Length across Junction

River Reach
RV WK Tll R1
RV WK TllB R1

Tributary
River

to RV WK Tll
to RV WK Tll

R2
R2

Reach Length Angle
459.05
485.89

CROSS SECTION

RIVER: RV WK Tll
REACH: Rl RS: 1.511

modified from the
B11W6. The additional
WK Tll and RV WK T11B

INPUT
Description: 0=330 cfs (BIOW6A, 24 hr) This flowrate was

hydrology report to include flow from Basin
flow from this basin was proportioned to RV
based on their tributary areas.

Station Elevation Data num= 54
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

9883.21
9929.03
9947.84
9973.71
9987.71

10005.59
10018.11
10030.92
10037.77
10060.95
10080.54

2598.55 9898.38
2597.89 9929.55
2597.13 9948.48
2597.55 9976.55
2597.33 9993.26
2594.9910005.61
2595.1410020.73
2597.6610033.76

2598.210039.38
2598.7810062.62
2600.55 10083.4

2598.24 9908.87
2597.65 9930.35
2597.16 9948.96
2597.51 9976.7
2595.95 10000
2594.9910005.62
2595.2210022.84
2597.9610034.19

2598.310041. 95
2598.8610066.02
2600.3710087.28

2598.86 9911.41
2597.35 9930.94

2597.2 9951. 35
2597.51 9981.67
2595.3710001. 92
2594.9810008.05
2595.7310024.89
2598.0210035.91
2598.3110044.04
2598.5710077.04
2599.4210089.53

2598.93 9919.46 2598.42
2597.18 9931.75 2596.13
2597.36 9957.41 2597.4
2597.48 9987.27 2597.44
2595.2110004.67 2595.04
2595.02 10016.1 2595.11
2596.2510030.012597.447

2598.210036.28 2598.22
2598.4210060.48 2598.76
2599.2110080.07 2600.23
2599.58

Manning's n Values
Sta n Val Sta n Val

3
Sta n Val

9883.21 .04510004.67 .04510008.05 .045

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9987.2710030.01 668.39 668.39 668.39 .1 .3

Ineffective Flow num= 1
Sta L Sta R Elev Permanent •9883.21 9973.71 2597.55 F

CROSS SECTION

RIVER: RV WK Tll
REACH: R1 RS: 1.384

INPUT
Description:
Station Elevation Data num= 133

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

9769.49 2582.53 9770.07 2582.55 9770.65 2582.56 9775.55 2582.06 9780.73 2581. 74
9782.82 2581. 6 9789.36 2581.1 9794.93 2580.66 9809.89 2579.45 9809.9 2579.45
9810.92 2579.35 9826.1 2577.89 9830.36 2578.25 9832.04 2578.33 9834.98 2578.51

9837.4 2578.64 9840.02 2578.81 9840.11 ;::578.81 9840.44 2578.8 9840.85 2578.79
9841.31 2578.79 9844.14 2578.74 9846.23 2578.71 9847.93 2578.71 9867.66 2578.56
9871. 03 2578.55 9874.42 2578.56 9880.02 2578.56 9885.08 2578.54 9918.92 2580.03
9925.72 2580.32 9929.31 2580.34 9930.24 2580.34 9930.57 2580.35 9931.2 2580.37
9946.76 2580.38 9948.09 2580.38 9958.45 2580.41 9982.18 2580.46 9985.86 2580.13
9990.542579.679 9994.942579.255 9999.98 2578.77 10000 2578.7710000.79 2578.69

10001.41 2578.6310003.06 2578.78 10008.52579.25810011.48 2579.5210017.13 2579.67
10018.84 2579.6910024.94 2579.6610026.67 2579.6410026.73 2579.6410037.83 2579.58
10047.05 2579.5610053.32 2579.5410057.87 2579.52 10061.3 2579.5110062.23 2579.51
10064.53 2579.5210067.08 2579.5410067.932579.54 10087.4 2579.89 10090.3 2579.97
10099.71 2579.8410101.57 2579.8110109.75 2579.7710109.97 2579.77 10115.7 2579.88
10119.48 2579.8310147.87 2579.4610148.93 2579.4510149.87 2579.4410150.67 2579.44
10153.68 2579.4110155.14 2579.3910158.892579.0410159.79 2578.9610162.15 2578.75
10167.68 2578.27 10172.3 2578.7810172.61 2578.8110174.17 2578.9810177.02 2579.26
10181. 09 2579.6610181.15 2579.6610181.172579.6610190.57 2579.8110196.44 2579.76

10197.6 2579.7710199.25 2579.7910201.47 2579.7210201.68 2579.7210206.44 2579.96
10210.41 2580.1510212.88 2580.2610223.57 2582.11 10223.6 2582.1110224.63 2582.24
10225.25 2582.3210225.33 2582.3310230.652582.3710230.78 2582.38 10232 2582.38
10233.24 2582.3510236.18 2582.6810241.08 2583.2310241.49 2583.2410241.57 2583.24
10243.64 2583.47 10246.3 2583.6210250.75 2583.87 10251. 3 2583.9310255.61 2584.17
10256.41 2584.27 10260.6 2584.5210262.11 2584.6110264.59 2584. 7110268.41 2584.86
10272.08 2585.0110275.59 2585.1510287.34 2586.3610289.12 2586.5510291.41 2586.72
10294.76 2586.910297.53 2587.03 10300.22587.1710302.28 2587.2810303.88 2587.36

10310.6 2587.69 10311.4 2587.7310311.87 2587.69

num=
Sta n Val

Manning's n Values
Sta n Val

Bank Sta: Left Right
9990.5410018.84

Ineffective Flow num=
Sta L Sta R Elev

•Expan.
.3

Coeff Contr.
.1

Right
382.75

• 045

3
Sta n Val

.045 10008.5

Lengths: Left Channel
382.75 382.75

1
Permanent

.045 9994.949769.49
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9769.49 9982.18 2580.46 F

CROSS SECTION

RIVER: RV WK T11
REACH: Rl RS: 1.312

INPUT
Description:
Station Elevation Data num=

Sta Elev Sta Elev
90
Sta Elev Sta Elev Sta Elev

9698.42 2570.64 9699.12 2570.66 9702.81 2570.77 9707.15 2570.9 9710.12 2571. 01
9712.32 2571. 07 9712.83 2571. 09 9714.36 2571.12 9717.06 2571. 21 9718.46 2571.25
9723.97 2571.44 9724.62 2571. 45 9730.19 2571. 65 9730.72 2571. 64 9735.51 2571. 57
9739.34 2571. 51 9743.9 2571. 33 9744.42 2571. 31 9748.61 2571.22 9750.97 2571.12
9751.23 2571.11 9754.83 2571 9758.09 2570.87 9760.7B 2570.77 9764.94 2570.6
9766.75 2570.54 9771.79 2570.32 9778.06 2570.03 9778.14 2570.03 9778.69 2569.97

9779.5 2569.89 9786.53 2569.17 9787.88 2569.03 9789.91 2568.83 9795.46 2569.55
9800.46 2570.ll 9800.75 2570.ll 9801.19 2570.1 9814.9 2570.07 9818.09 2570.07
9825.96 2570.06 9826.88 2570.05 9831. 35 2570.07 9836.92 2570.06 9840.35 2570.08
9847.92 2570.07 9849.18 2570.08 9853.81 2570.07 9854.15 2570.09 9860.38 2570.15
9868.94 2570.27 9872.83 2570.33 9874.42 2570.35 9877.69 2570.41 9885.81 2570.53
9887.23 2570.56 9890.96 2570.61 9907.75 2569.44 9912.93 2569.1 9915.54 2569.15
9921. 98 2569.35 9927.91 2569.58 9929.74 2569.65 9930.38 2569.67 9930.7 2569.69
9930.73 2569.69 9932.47 2569.72 9932.63 2569.72 9932.78 2569.72 9933.21 2569.73
9933.45 2569.73 9933.82 2569.72 9934.33 2569.7 9934.68 2569.7 9965.ll 2569.68
9969.29 2569.63 9979.37 2569.55 9980.3 2569.55 9984.81 2569.51 10000 2569.35

10003.19 2569.3210005.53 2569.2910007.09 2569.2910015.56 2569.2510018.522569.513
10027.04 2570.2710047.95 2571.9310051.11 2571.7510055.04 2571.5310057.11 2571.42

Manning t s n Values 3
Sta n Val Sta n Val Sta n Val

**** *** * ** '* '* '* '* * '* '* '* 'It ** '* '* '* **** '* '* '* '* '" '" * '* '* '* '* '* ** * '*. '" **
9698.42 .045 9984.81 .04510018.52 .045

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9984. 8ll0018. 52 568.2 568.2 568.2 .1 .3

Ineffective Flow num= 1
Sta L Sta R Elev Permanent

9698.42 9890.96 2570.61 F

CROSS SECTION

RIVER: RV WK Tll
REACH: R1 RS: 1.204

INPUT
Description:
Station Elevation Data num= 112

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

9796.26 2558.9 9796.87 2558.95 9805.71 2558.39 9807.262558.27 9807.7 2558.25
9818.64 2557.13 9820.56 2557.11 9822.49 2557.09 9823.26 2556.79 9823.67 2556.67
9831. 06 2556.31 9835.03 2555.95 9836.93 2555.81 9840.23 2555.54 9842.78 2555.37
9845.39 2555.27 9848.54 2555.05 9850.51 2554.97 9854.39 2554.66 9855.6 2554.61
9856.08 2554.57 9856.39 2554.56 9857.07 2554.53 9860.252554.09 9860.93 2554.06
9861.36 2554.04 9877.48 2552.06 9877.52 2552.05 9877.67 2552.04 9885.66 2552.47
9889.03 2552.64 9897.95 2553.1 9902.07 2553.12 9907.9 2553.15 9909.9 2553.2
9914.78 2553.32 9918.57 2553.41 9920.862553.46 9921. 66 2553.66 9946.05 2555.6
9948.99 2555.9 9953.55 2555.75 9956.82555.67 9968.83 2555.3 9983.25 2554.95
9983.96 2554.93 9984.87 2554.91 9987.42554.299 9992.74 2553.01 9995.52 2552.44
9998.85 2552.74 9999.25 2552.76 10000 2552.8210001.23 2552.910004.93 2553.28

10008.88 2553.610014.78 2554.2810015.06 2554.3210015.12 2554.3210015.28 2554.3
10020.16 2553.8610023.14 2553.58 10024.2 2553.510028.81 2554.0510036.27 2554.9
10036.43 2554.8910045.75 2554.8410047.93 2554.84 10056.8 2554.7910059.82 2554.76
10065.54 2554.7810067.25 2554.5910073.872553.9410074.43 255410077.03 2554.26
10081.89 2554.7210084.34 2554.9510085.22 2555.04 10085.6 2555.0710097.91 2554.97
10102.64 2554.9410ll0.73 2554.88 10120.8 2555.0110122.82 255510123.44 2555.01

10124.9 2555.0110125.84 2555.0210126.48 2555.0210126.94 2555.0210127.31 2555.02
10127.6 2555.0210129.31 2555.0410136.53 2554.8510179.28 2553.7710209.98 2553.81

10213.51 2553.8210220.06 2553.3910220.89 2553.3410221.48 2553.3910229.95 2553.93
10233.26 2553.5 10238.2 2552.8810238.48 2552.9610240.46 2553.4610247.29 2555.2
10248.73 2555. 5ll0254. 21 2555.6210254.83 2555.6310256.35 2555.64 10257 2555.65
10289.69 2558.3710301.83 2559.44

Manning's n Values
Sta n Val

num=
Sta n Val

3
Sta n Val

9796.26 .045 9992.74 .04510001.23 .045

Bank Sta: Left Right
9987.410015.06

Ineffective Flow num=
Sta L Sta R Elev

10085.610301.83 2555.07
Left Levee Station=

CROSS SECTION

RIVER: RV WK Tll
REACH: R1

Lengths: Left Channel
475.29 475.29

1
Permanent

F
9948.99 Elevation=

RS: 1.ll4

Right
475.29

2555.9

Caeff Contr.
.1

Expan.
.3

INPUT
Description:
Station Elevation Data num~

Sta Elev Sta Elev

Dibble Engineering
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9948.462545.15 9967.082543.87 9974.752543.32 9975.292543.29 9977.94
9985.612542.61 9989.652541.81 9991.62541.43 9995.44 2540.77 9999.95
9999.972540.04 100002540.0410001.962540.3110004.61 2540.6610013.78

10053.33 2543.3310054.53 2543.3910061. 45 2543.72 10061. 8 2543.7510072.82
10073.77 2543.5110089.33 2543.2710095.39 2543.16 10100.6 2543.0910100.63
10105.35 2542.4310108.79 2541.9710111.24 2542.2610119.69 2543.1810121.33
10123.49 2543.3110127.61 2543.1110140.73 2542.6810174.41 2543.5610176 .13
10169.222541.65 10190.52541.6410191.61 2541.78 10201.4 2543.0310213.59
10214.44 2542.7410232.32 2542.95 10250.2 2543.2210250.95 2543.1910251.93
10253.252543.0710257.452542.6710262.26 2542.5610263.21 2542.59 10265.6
10273.24 2543.5710275.77 2543.6410261.61 2544.4110266.29 2544.6910290.36
10296.8 254610297.892546.1110307.14 2547.1410307.31 2547.1610306.54

10315.91 2547.76 10317.3 2547.6310322.24 2546.0610327.23 2548.3410335.49

2543.07
2540.04
2541. 43
2543.53

2543.1
2543.23
2543.71
2542.76
2543.14
2542.62
2545.26

2547.3
2546.69

•
Manning's n Values num=

Sta n Val Sta n Val
3
Sta n Val

9946.46 .045 9995.44 .04510004.61 .045

Bank Sta: Left Right
9991.610013.76

Lengths: Left Channel Right
576.73 576.73 576.73

Cae!! Contr.
.1

Expan.
.3

CROSS SECTION

RIVER: RV WK T11
REACH: R1 RS: 1.004

INPUT
Description:
Station Elevation Data num=

Sta Elev Sta Elev
66
Sta Elev Sta Elev Sta Elev

9656.75 2532.29 9657.07 2532.26 9656.03 2532.16 9664.93 2531.75 9666.99 2531. 55
9870.11 2531. 5 9675.41 2531.22 9676.4 2531. 06 9676.49 2531. 06 9662.92 2530.65
9663.06 2530.65 9917.42 2526.46 9919.06 2526.45 9920.95 2526.41 9922.52 2526.36
9923.17 2526.36 9925.61 2526.4 9926.71 2526.42 9929.42 2526.42 9931.96 2526.31
9933.61 2526.23 9935.22 2526.26 9940.6 2526.2 9955.05 2527.99 9961.09 2527.69
9962.04 2527.67 9970.7 2527.46 9985.49 2526.59 9991. 62526. 203 9997.62 2525.61
9999.97 2525.88 10000 2525.66 10006.62526.16210015.07 2526.4110032.52 2527.14

10038.11 2527.4210045.63 2527.6110050.92 2526.0210053.46 2526.1110064.51 2526.55
10068.84 2528.7 10077.9 2529.0910060.17 2526.9210061.06 2526.6510063.12 2526.66

10084.6 2526.5210065.33 2526.4510065.51 2526.4510131.44 2529.0610135.26 2529.13
10137.22 2529.1710139.76 2526.6910142.52 2526.610146.16 252610155.87 2527.17
10156.64 2526.910166.62 2527.6910179.55 2526.6210165.66 2529.2210231.96 2531.6
10233.53 2531.69 10234.1 2531.7410237.13 2532.0310238.96 2532.2110241.56 2532.33

10243.5 2532.41

.045 9991.6 .045 10006.6

Manning I S n Values
Sta n Val

9656.75

num""
Sta n Val

3
Sta n Val

.045 •Expan.
.3

Coeff Contr.
.1

Lengths: Left Channel Right
577.95 577.95 577.95

Elevation= 2529.09

Bank Sta: Left Right
9970.710036.11

Right Levee Station= 10077.9

CROSS SECTION

RIVER: RV WK T11
REACH: R1 RS: 0.695

INPUT
Description: Q=650 cts (CBlIWG, 24 hr) This cross section is identical to RM

0.103 on RV WK T118. The left bank water surface is plotted on
the work map from RM 0.895 on RV WK TIl, and the right bank water
surface is plotted from RM a.103 on RV WK T11B. This was done due
to the elevation difference between the perched thalweg of RV WK
T11B and the thalweg of RV WK Tl1.

Station Elevation Data num= 147
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

********************************************************************************

9663.57 2516.98 9861.24 2516.61 9662.63
9907.16 2513.79913.512512.999915.34
9928.93 2511.2 9930.33 2511.46 9930.66
9944.33 2512.52 9946.91 2512.42 9949.01
9957.64 2511.69 9957.67 2511.69 9960.09
9970.54 2512.94 9970.76 2512.96 9971.27
9964.652512.733 9966.23 2512.52 9990.66
9999.76 2511.27 100002511.2610000.02

10016.36 2511.4110019.592511.99310022.51
10023.62 2512.7110024.64 2512.4910031.36
10034.16 2511.2910035.63 2511.4610040.96
10051.14 2513.3510051.36 2513.3810051.74
10061. 35 2513.510066.76 2513.4410073.23
10153.31 2514.8310155.56 2514.6310170.06
10179.41 2513.9210180.58 2513.610169.43
10199.79 2514.7 10207.12513.9710209.66
10259.63 2515.510273.47 2515.3610277 .29
10260.72 2515.3310281. 24 2515.32 10261.4
10263.53 2515.310263.59 2515.310263.64
10264.16 2515.3 10264.5 2515.310315.64
10321.61 2515.43 10326.92515.2710334.61
10344.662514.0110354.462515.8410355.04
10363.392516.0710367.06 2516.110366.77
10391. 47 2515.3610394.43 2515.3610397.53
10421.46 2514.67 10437.3 2514.95 10437.5
10436.662514.61 10436.92514.7610442.73

2516.46 9663.25
2512.79 9922.16
2511. 57 9930.96
2512.25 9956.33
2512.11 9963.65
2512.98 9961.09
2511.99 9995.29
2511.2610007.03
2512.5210023.34
2511.4510031. 76
2512.2710042.49
2513.41 10059.7
2513.4110096.15
2514.6410171.61
2514.2710196.68
2513.69 10216.7
2515.3610279.75
2515.3210261.56

2515.310263.76
2515.5910316.12
2515.0410335.59
2515.9510355.42
2516.12 10370.1
2515.3410417.95
2514.9610437.54
2514.2710447.64

2516.39 9696.15
2511. 89 9927.06
2511.59 9938.13
2511. 74 9957.15
2512.41 9970.32
2513.13 9964. 06
2511.29 9997.57
2511.2310014.66
2512.6710023.56
2511.3910032.95
2512.4110050.97
2513.4910060.79
2513.8410145.31
2514.6610175.09
2514.5710196.19
2515.0110224.35
2515.3410260.45
2515.3210262.65

2515.310263.93
2515.5310316.85
2514.9410336.36
2515.9510361.94
2516.0310369.75
2514.6610416.66
2514.96 10436
2513.6310452.77

2514.6
2511. 36
2512.77
2511. 63
2512.93
2512.61
2511.28
2511.16

2512.7
2511.05
2513.33

2513.5
2514.6

2514.34
2514.64
2515.81
2515.34
2515.31

2515.3
2515.51
2514.66
2516.06
2515.39
2514.66

2514.9
2515.15

•
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10453.64 2515.3910456.36 2516.1210456.96 2516.0810457.25 2516.0610457.86 2516.12
10460.55 2515.8610462.28 2516.0110477.77 2516.4210478.89 2516.5510482.97 2516.86
10484.29 2517.0310488.17 2517.3310488.92 2517.3910491.992517.6510495.51 2517.95

10521.4 2519.2410531.71 2520.06

Manning's n Values
Sta n Val

num=
Sta n Val

3
Sta n Val

9863.57 .045 9990.66 .04510019.59 .045

Bank Sta: Left Right
9984.6510023.62

CROSS SECTION

RIVER: RV WK T11
REACH: R2

Coeff Contr.
.1

RS: 0.808

Expan.
.3

INPUT
Description: 0=650 cis (CBIIW6, 24
Station Elevation Data num=

Sta Elev Sta Elev

hr)
83
Sta Elev Sta Elev Sta Elev

9837.12 2506.09 9840.21 2505.93 9845.83 2505.65 9847.27 2505.66 9848.64 2505.61
9854.72 2505.71 9855.86 2505.73 9855.94 2505.72 9862.18 2505.79 9862.73 2505.75
9867.83 2505.78 9868.43 2505.77 9873.37 2505.63 9877.63 2505.52 9881.17 2504.9
9884.37 2504.57 9887.21 2504.29 9889.74 2504.04 9923.21 2502.68 9924.01 2502.63
9927.66 2502.43 9927.7 2502.43 9928.162502.39 9928.46 2502.38 9928.75 2502.37
9930.18 2502.29 9930.39 2502.26 9979.92 2502.27 9981.64 2502.26 9987.91 2502.24

10000 2500.8610000.08 2500.8510002.93 2500.5310006.53 2501.0710014.79 2502.28
10018.72 2502.210025.15 2502.0610030.55 2501.6610030.64 2501.6510037.69 2501.23
10039.7 2501.610042.55 2502.1110046.772502.8810048.87 2503.1810049.01 2503.27

10049.07 2503.2710053.84 2503.3710135.16 2503.2710140.85 2503.2710146.07 2503.27
10147.42 2503.2510148.27 2503.1510154.56 2502.4410160.91 2502.0310162.98 2502.14
10163.74 2502.1810169.55 2502.4410171.212502.5210179.32 2502.210181.69 2501.83
10182.83 2501.6610183.89 2501.4310187.852501.6910189.98 2501.8210201.45 2502.54
10220.56 2504.9210221.31 2505.0110221. 32 2505.02 10221. 4 2505.0310221.43 2505.03
10221. 54 2505.0410221.55 2505.0410221.57 2505.0410221.59 2505.0410221.63 2505.04
10221.69 2505.0410224.96 2505.0710227.72 2505.1610241.16 2505.410255.91 2506.02
10257.41 2506.0610258.03 2506.0910258.42 2506.11

Manning's n Values
Sta n Val

num=
Sta n Val

3
Sta n Val

9837.12 .045 9987.91 .04510042.55 .045

Bank Sta: Left Right
9987.9110042.55

Ineffective Flow num=
Sta L Sta R Elev

10053.8410258.42 2503.37

CROSS SECTION

RIVER: RV WK T11
REACH: R2

Lengths: Left Channel
.01 .01

1
Permanent

F

RS: 0.807

Right
.01

Coef! Contr.
.1

Expan.
.3

INPUT
Description: 0=650 cis (CBIIW6, 24 hr) This cross section is added to the model

to provide the minimum number of cross sections required for a
junction reach. This cross section is not plotted on the work
maps, nor is used in plotting the base flood elevations.

Station Elevation Data num= 83
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

9837.12 2506.09 9840.21 2505.93 9845.83 2505.65 9847.27 2505.66 9848.64 2505.61
9854.72 2505.71 9855.86 2505.73 9855.94 2505.72 9862.18 2505.79 9862.73 2505.75
9867.83 2505.78 9868.43 2505.77 9873.37 2505.63 9877.63 2505.52 9881.17 2504.9
9884.37 2504.57 9887.21 2504.29 9889.74 2504.04 9923.21 2502.68 9924. 01 2502.63
9927.66 2502.43 9927.7 2502.43 9928.16 2502.39 9928.46 2502.38 9928.75 2502.37
9930.18 2502.29 9930.39 2502.26 9979.92 2502.27 9981.64 2502.26 9987.91 2502.24

10000 2500.8610000.08 2500.8510002.93 2500.5310006.53 2501. 0710014.79 2502.28
10018.72 2502.210025.15 2502.0810030.55 2501.6610030.64 2501.6510037.69 2501.23

10039.7 2501. 610042.55 2502.1110046.772502.8810048.87 2503.1810049.01 2503.27
10049.07 2503.2710053.84 2503.3710135.16 2503.2710140.85 2503.2710146.07 2503.27
10147.42 2503.2510148.27 2503.1510154.56 2502.4410160.91 2502.0310162.98 2502.14
10163.74 2502.1810169.55 2502.4410171.212502.5210179.32 2502.210181.69 2501. 83
10182.83 2501.6610183.89 2501.4310187.852501.6910189.98 2501.8210201.45 2502.54
10220.56 2504. 9210221. 31 2505.0110221.32 2505.02 10221.4 2505.0310221.43 2505.03
10221. 54 2505.0410221.55 2505.0410221.57 2505.0410221.59 2505.0410221.63 2505.04
10221.69 2505.0410224.96 2505.0710227.72 2505.1610241.16 2505.410255.91 2506.02
10257.41 2506.0610258.03 2506.0910258.42 2506.11

Manning I S n Values num=
Sta n Val Sta n Val

3
Sta n Val

9837.12 .045 9987.91 .04510042.55 .045

Bank Sta: Left Right
9987.9110042.55

Ineffective Flow num=
Sta L Sta R Elev

10053.8410258.42 2503.37

CROSS SECTION

RIVER: RV WK T11B

Dibble Engineering
November, 2007

Lengths: Left Channel
o 0

1
Permanent

F

Right
o

Coeff Contr.
.1

7

Expan.
.3
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INPUT
Description: Q=310 cis (BIOW6B, 24 hr) This flowrate was

hydrology report to include flow from Basin
flow from this basin was proportioned to RV
based on their tributary areas.

Station Elevation Data nurn= 35
Sta Elev Sta Elev Sta Elev Sta

modified from the
BI1W6. The additional
WK TIl and RV WK T11B

REACH: R1 RS: 0.627

Elev Sta Elev •
9920.74 2590.02 9920.94 2589.99 9923.35 2589.71 9927.08 2589.06 9945.71 2586.07
9947.58 2585.94 9947.97 2585.92 9948.27 2585.91 9954.62 2585.17 9967.2 2583.93
9972.19 2583.66 9972.69 2583.74 9974.1 2583.96 9975.03 2584.11 9976.01 2583.68
9981. 78 2581.95 9985.28 2582.89 9989.82 2583.81 9990.52 2583.95 9991. 5 2583.94

10000 2583.8310001.77 2583.8110003.22 2583.6210004.64 2583.4310006.61 2582.99
10014.71 2583.210020.95 2584.0810029.17 2585.2410029.39 2585.4210031.08 2585.46
10049.42 2585.8610068.48 2590.910070.79 2591.4910078.14 2591.5710082.95 2591. 65

Manning's n Values nurn= 3
Sta n Val Sta n Val Sta n Val

'* *.*.*. '* .*. *** ... '* '* * .... '* * '* '* .. * * * '* * **._ •• "'_"'*** ** 11 * '*
9920.74 .045 9976.01 .0410014.71 .045

Bank Sta: Left Right Lengths: Left Channel Right Coeff Cantr. Expan.
9975.0310020.95 421.3 421. 3 421.3 .1 .3

CROSS SECTION

RIVER: RV WK TllB
REACH: R1 RS: 0.547

INPUT
Description:
Station Elevation Data num= 58

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

9884.19 2578.96 9886.28 2578.92 9886.93 2578.87 9891.12 2578.77 9891.44
9892.392578.73 9893.072578.69 9894.1 2578.64 9896.82 2578.34 9898.22
9901.52577.89 9903.692577.66 9906.062577.31 9908.982576.99 9910.94

9914.93 2576.43 9917.022576.21 9919.62575.98 9931.25 2574.04 9936.93
9937.952573.129941.242572.739947.762571.98 9947.9 2572 9948.77
9960.49 2573.77 9962.46 2574.04 9976.06 2573.38 9986.86 2573.01 9991.64

10000 2571.9610000.18 2571.9410007.62 2572.8310009.012572.99610022.75
10026.712574.9710028.472575.1210042.66 2575.6610046.74 2575.610068.62

10068.7 2575.1710072.87 2575.1110073.43 2575.110077.76 2575.0210085.72
10088.13 2574.7210092.31 2574.3110102.77 2573.0410102.92 2573.0210103.08
10104.67 2573.1110116.91 2574.0210120.99 2574.2810129.65 2575.2210135.81
10158.1 2577.5110175.84 2578.84 10177.8 2578.77

Manning's n Values
Sta n Val

num"'"
Sta n Val

3
Sta n Val

2578.75
2578.27
2576.79
2573.24
2572 .12
2572.68
2574.64
2575.16
2574.95

2573
2575.83

•9884.19 .045 9986.86 .0410009.01 .045

Expan.
.3

Coeff Contr.
.1

Lengths: Left Channel Right
497.12 497.12 497.12

Elevation= 2575.66

Bank Sta: Left Right
9986.8610009.01

Right Levee Station""l0042. 66

CROSS SECTION

RIVER: RV WK T11B
REACH: R1 RS: 0.452

INPUT
Description:
Station Elevation Data num=

Sta Elev Sta Elev
71
Sta Elev Sta Elev Sta Elev

9820.75 2570.03 9841.31 2569.15 9842.99 2569.03 9844.39 2568.92 9845.57 2568.84
9852.04 2568.26 9854.12 2568 9858.57 2567.49 9858.67 2567.48 9862.25 2567.06
9865.11 2566.93 9868.06 2566.62 9871.06 2566.5 9871.63 2566.48 9873.95 2566.24
9878.17 2566.07 9879.83 2565.91 9884.71 2565.74 9885.71 2565.65 9891.26 2565.5

9891. 6 2565.47 9894.48 2565.41 9897.35 2565.18 9897.62 2565.16 9902.99 2564.74
9907.572564.33 9908.66 2564.28 9912.91 2563.86 9915.97 2563.69 9921. 87 2562.96
9925.992562.65 9928.8 2562.38 9937.59 2561. 35 9942.12 2560.74 9953.6 2559.88
9958.31 2559.5 9967.47 2560.59 9969.12 2560.81 9976.91 2560.96 9989.87 2561.22
9993.112560.857 9995.76 2560.56 9999.99 2560.12 10000 2560.12 10000.3 2560.1

10007.83 2560.88 10013.5 2561.3510013.51 2561.3510032.29 2561.0810042.11 2560.93
10061. 04 2560.610061.57 2560.5410061.67 2560.5410066.75 2560.5110069.41 2560.48
10072.05 2560.5710084.45 2561.2510086.22 2561.29 10086.7 2561.3110092.28 2561. 64
10094.26 2561. 7510102.86 2562.2310108.42 2562.5210113.37 2562.7910122.63 2563.26
10125.53 2563.4210126.95 2563.4710136.11 2563.9410138.54 2564.0910154.08 2564.98
10155.24 2565.05

Bank Sta: Left Right
9989.87 10013.5

Lengths: Left Channel Right
688.79 688.79 688.79

.045 9993.11 .0410007.83

•
Expan.

.3
Coeff Contr.

.1

.045

3
Sta n Val

num=
Sta n Val

9820.75

Manning I S n Values
Sta n Val

CROSS SECTION

RIVER: RV WK T11B
REACH: R1 RS: 0.322
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INPUT
Description:
Station Elevation Data num~

Sta Elev Sta Elev
97
Sta Elev Sta Elev Sta Elev

9626.95
9659.7

9692.71
9721. 5

9841.31
9B66.47
9BBB.76
9907.27
9946.31
9957.61
999B.62

10013.54
10024.65
10035.62
10044.12
10071. 75
10086.97
10096.78
10103.23
10122.63

2548.69 9628.16
2545.76 9660.66
2543.79 9694.76
2544.66 9742.54
2544.15 9655.94
2543.3B 9B73.2B
2544.4B 9890.31
2543.71 9908.4
2544.25 9949.35
2544.04 9972.7
2541.41 10000
2542.5110016.0B
2542.2210025.85
2542.9610036.21
2544.4910046.27
2547.2210076.26
2547.7610087.28
2546.1110097.72
2546.26 10106.4
2546.6710123.94

2546.59 9630.61
2545.73 9670.67
2543.65 9696.94
2545.66 9765.72
2544.13 9660.3
2544. B3 9676.66
2544.42 9896.16
2543.75 9927.5
2544.26 9951.36
2544.09 9982.49
2541. 5110000.03
2542.7 10019

2542.1510027.35
2543.110040.68

2544.5310064.35
2547.3810076.92
2547.7710092.31
2548.1210097.76
2548.4410113.35
2548.68

2548.37 9636
2545.12 9676.61
2543.45 9706.07
2546.79799.7B

2543.37 9863.9
2544.7 9665.95

2543.91 9901.2
2543.99 9940.7
2544.27 9952.8
2543.86 9987.61
2541.5110010.66
2542.5910023.11
2542.0910032.66
2544.0BI0042.06
2546.5310065.33
2547.4110061.63
2547.9510092.45
2546.1210097.78
2546.5910115.04

2547; 83 9657.72
2544.64 9669.99
2542.61 9716.94
2545.03 9616.14
2542.79 9665.64
2544.52 9B86
2543.5 9903.7

2544.06 9943.21
2544.28 9953.89
2543.74 9991. 98

2542.310010.96
2542.3110023.83
2542.67 10035.3
2544.29 10042.7
2546.5710070.94
2547.57 10082.1
2547.95 10092.5
2548.1210103.06
2548.65 10118.1

2545.83
2543.95
2544.06
2544.1B
2543.21
2544. 52
2543.56
2544.15
2544.29
2542.63
2542.32
2542.27
2542.92
2544.3B
2547.18
2547.59
2547.95
254B.29
2546.65

Manning's n Values
Sta n Val

num=
Sta n Val

3
Sta n Val

9626.95 .045 9991. 9B .04 10035.3 .045

Expan.
.3

Coef! Contr.
.1

Lengths: Left Channel Right
616.7B 616.78 616.7B

Elevation- 2544.83

Bank Sta: Left Right
9991. 9B 10035.3

Left Levee Station= 9873.28

CROSS SECTION

RIVER: RV WK TllB
REACH: Rl RS: 0.205

INPUT
Description:
Station Elevation Data num=

Sta Elev Sta Elev
91
Sta Elev Sta Elev Sta Elev

9769.47
9639.62
9909.16
9929.96
9989.56

10004.72
10035.2

10044.67
10082.56
10107.84
10123.42
10169.92
10206.36
10220.71
10240.45
10251. 01
10270.71
10324.24
10337.15

2532.41 9796.06
2529.02 9845.49
2528.82 9912.21

2528 9941. 62
2526.55 9995.97
2527.9310016.59
2528.8310035.46
2529.7410047.61
2530.82 10089.6
2530.83 10108.8
2531. 5310153.76
2531.21 10197.5

253010209.15
2529.3210221.45

2526.610246.84
252B .2210254 .14
2526.0410271.87
2533.7110324.66
2534.35

2531.85 9613.992530.72 9615.91
2526.72 9B59.97 2526.04 9B64.46
2528.8 9916.372526.76 9917.34

2529.07 9943.17 2529.2 9973.61
2528.1 9999.97 2527.77 10000

2528.4410018.17 2526.4610023.17
2528.6510036.48 252B.9410037.27
2529.9510074.31 2530.6410075.17
2530.3110094.392529.9310097.75
2530.9110114.08 2531.3910117.94
2532.4810159.382532.7210162.69
2530.1310199.39 2530.210199.64
2529.7810209.43 2529.7710211.54
2529.2810223.57 2529.210230.67
2528.3510246.31 2528.310246.65
2526.17 10256.8 2527.5710260.78
2528.2110271.96 252B. 2210304.47
2533.7510327.01 2533.8510331.44

2530.6 9837.97
2526.08 9870.57
2526.78 9920.51
2526.77 9960.45
2527.7710000.17

2526.510026.72
2529.0110041.55
2530.65100BO.19
2529.6510106.56
2531.5610121.02
2532.6710164.84
2530.2110203.15
2529.6210214.7B
2526.9510235.97
2526.2910250.09
2527.2610262.19
2531.6510321.03
2534.1210332.12

2529.11
252B.21
2526.61
2528.68
2527.75
2528.52
2529.44
2530.76
2530.64
2531. 55
2532.68

2530.1
2529.52
2526.76
2526.25
2527.05
2533.47
2534.14

Manning's n Vi..lues
Sta n Val

num=
Sta n Val

3
Sta n Val

9789.47 .045 9969.56 .0410016.59 .045

Expan.
.3

Cae ff Cantr •
.1

Lengths: Left Channel Right
538.96 538.96 53B.96

Elevation= 2532.87

Bank Sta: Left Right
9989.5610016.59

Right Levee Station=10162.89

CROSS SECTION

RIVER: RV WK TIIB
REACH: Rl RS: 0.103

INPUT
Description: 0=650 cfs (CBI1W6, 24 hr) This cross section is identical to RM

0.895 on RV WK TIl. The left bank water surface is plotted on the
work map from RM 0.895 on RV WK TIl, and the right bank water
surface is plotted from RM 0.103 on RV WK T11B. This was done due
to the elevation difference between the perched thalweg of RV WK
TllB and the thalweg of RV WK TIL

Station Elevation Data num= 147
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

9653.1 2516.98 9670.77 2516.61 9672.16 2516.46 9672.76 2516.39 9687.68 2514.8
9696.69 2513.7 9703.04 2512.99 9704.87 2512.79 9711. 69 2511. 69 9716.61 2511. 36
9718.46 2511.2 9719.86 2511.48 9720.39 2511.57 9720.51 2511.59 9727.66 2512.77
9733.66 2512.52 9736.44 2512.42 9738.54 2512.25 9745.86 2511.74 9746.68 2511. 63
9747.37 2511. 89 9747.42511.89 9749.62 2512.11 9753.38 2512.41 9759.65 2512.93
9760.07 2512.94 9760.31 2512.96 9760.8 2512.98 9770.62 2513.13 9773.61 2512.81
9775.76 2512.52 9780.192511.99 9784.82 2511.29 9787.1 2511.26 9769.31 2511.27
9796.56 2511.23 9604.21 2511.16 9805.89 2511. 41 9812.04 2512.52 9612.87 2512.67
9813.09 2512.7 9813 .15 2512.71 9614.37 2512.49 9620.91 2511. 45 9621. 31 2511. 39
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9822.48 2511.05 9823.69 2511.29 9825.16 2511.46 9830.51 2512.27 9832.02 2512.41
9840.5 2513.33 9840.67 2513.35 9840.89 2513.38 9841. 27 2513.41 9849.23 2513.49

9850.32 2513.5 9850.88 2513.5 9858.31 2513.44 9862.76 2513.41 9887.68 2513.84
9934.84 2514.8 9942.84 2514.83 9945.11 2514.83 9959.59 2514.84 9961.14 2514.68
9964. 62 2514 .34 9968.94 2513.92 9970.11 2513.8 9978.96 2514.27 9986.21 2514.57 •9987.72 2514.64 9989.32 2514.7 9996.63 2513.97 9999.21 2513.69 9999.98 2513.8

10000 2513.8 10001.22513.97610005.892514.66610008.23 2515.0110013.88 2515.81
10049.16 2515.5 10063 2515.3810066.82 2515.3610069.28 2515.3410069.98 2515.34
10070.25 2515.3310070.77 2515.3210070.93 2515.3210071.09 2515.3210072.38 2515.31
10073.06 2515.310073.12 2515.310073.17 2515.310073.29 2515.310073.46 2515.3
10073.69 2515.310074.03 2515.310105.17 2515.5910107.65 2515.5310108.38 2515.51
10111.14 2515.4310116.43 2515.2710124.14 2515.0410125.12 2514.9410125.91 2514.86
10134.21 2514. 0110143. 99 2515.8410144.57 2515.9510144.95 2515.9510151.47 2516.06
10152.92 2516.0710156.61 2516.1 10158.32516.1210159.63 2516.0310179.28 2515.39

10181 2515.3810183.96 2515.3610187.06 2515.3410207.48 2514.8810208.19 2514.88
10210.99 2514.8710226.83 2514.9510227.03 2514.9610227.07 2514.9610227.53 2514.9
10228.18 2514.8110228.43 2514.7810232.26 2514 .2710237 .37 2513.63 10242.3 2515.15
10243.17 2515.3910245.89 2516.1210246.492516.0810246.78 2516.0610247.39 2516.12
10250.08 2515.8610251.81 2516.01 10267.3 2516.4210268.42 2516.55 10272.5 2516.86
10273.82 2517.03 10277.7 2517.3310278.45 2517.3910281. 52 2517.6510285.04 2517.95
10310.93 2519.2410321.24 2520.06

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

........ ** '* '* * * '* '* .... '* '* ** **** ** '" * * '* '* '* '* '* '* *****************
9653.1 .045 9996.63 .04 10001.2 .045

Bank Sta: Left Right Lengths: Left Channel Right
9961.1410005.89 0 0 0

Ineffective Flow num: 1
Sta L Sta R Elev Permanent

9653.1 9959.59 2514.84 F
Right Levee Statioo:zl0013.88 Elevation= 2515.81

SUMMARY OF MANNING' S N VALUES

River:RV WK TIl

Coeff Contr.
.1

Expan.
.3

Reach River Sta. 01 02 03

*R1 1.511 .045* .045* .045*
*R1 1. 384 .045* .045* .045*
*R1 1. 312 .045* .045* .045*
*R1 1. 204 .045* .045* .045*
*R1 1.114 .045* .045* .045*
*R1 1. 004 .045* .045* .045*
*R1 0.895 .045* .045* .045*
*R2 0.808 . 045* .045* .045*
*R2 0.807 .045* .045* .045*

River:RV WK TIIB •
Reach

*R1
*R1
*R1
*R1
*R1
*R1

River Sta.

0.627
0.547
0.452
0.322
0.205
0.103

01

.045*

.045*

.045*

.045*

.045*

.045*

02

.04*

.04*

.04*

.04*

.04*

.04*

03

.045*

.045*

.045*

.045*

.045*

.045*

SUMMARY OF REACH LENGTHS

River: RV WK TIl

Reach River Sta. Left '* Channel '* Right

*R1 1.511 668.39* 668.39* 668.39*
*R1 1. 384 382.75* 382.75* 382.75*
*R1 1. 312 568.2* 568.2* 568.2*
*Rl 1.204 475.29* 475.29* 475.29*
*R1 1.114 578.73* 578.73* 578.73*
*R1 1. 004 577.95* 577.95* 577.95*
*R1 0.895
*R2 0.808 .01* .01* .01 '*
*R2 0.807 0* 0* 0*

River: RV WK TIIB

Reach River Sta. Left '* Channel '* Right

*R1
*R1
*R1
*R1
*R1
*R1

0.627
0.547
0.452
0.322
0.205
0.103

421. 3*
497.12*
688.79*
616.78*
538.96*

0*

421. 3*
497.12*
688.79*
616.78*
538.96*

0*

421. 3*
497.12*
688.79*
616.78*
538.96*

0* •SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS
River: RV WK TIl

Dibble Engineering
November, 2007

10 Rio Verde Area Drainage Master Plan
HEC-RAS Output - RV Wash K Trib 11



Reach River Sta. * Contr. * Expan.
*******************************************************
'R1 1.511 .1' .3'
'R1 1. 384 .1' .3*
'R1 1. 312 .1' .3'
'R1 1. 204 .1 * .3'
'R1 1.114 .1' .3'
'R1 1. 004 .1* .3*
'R1 0.895 .1* .3'
'R2 0.808 .1' .3'
'R2 0.807 .1' .3'
*******************************************************
River: RV WK T11B

*******************************************************
Reach River Sta. * Contr. * Expan.

*******************************************************
'R1 0.627 .1* .3'
'R1 0.547 .1' .3*
'R1 0.452 .1' .3'
'R1 0.322 .1* .3'
'R1 0.205 .1* .3'
'R1 0.103 .1 * .3'

ERRORS WARNINGS AND NOTES
Errors Warnings and Notes for Plan : RV Wash K

River: RV WK Reach: R1 RS: 8.742 Profile: 100-YR FP
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
River: RV WK Reach: R1 RS: 8.583 Profile: 100-YR FP

Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth
for the water surface and continued on with the calculations.

Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4.
This may indicate the need for additional cross sections.

Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate
the need for additional cross sections.

Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated
water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The
program defaulted to critical depth.

River: RV WK Reach: R1 RS: 8.444 Profile: 100-YR FP
Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth

for the water surface and continued on with the calculations.
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated

water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The
program defaulted to critical depth.

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was
used.

River: RV WK Reach: R1 RS: 8.311 Profile: 100-YR FP
Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth

for the water surface and continued on with the calculations.
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated

water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The
program defaulted to critical depth.

River: RV WK Reach: R1 RS: 8.107 Profile: 100-YR FP
Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth

for the water surface and continued on with the calculations.
Warning:Divided flow computed for this cross-section.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated

water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The
program defaulted to critical depth.

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was
used.

River: RV WK Reach: R1 RS: 7.952 Profile: 100-YR FP
Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth

for the water surface and continued on with the calculations.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated

water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The
program defaulted to critical depth.

River: RV WK Reach: R1 RS: 7.747 Profile: 100-YR FP
Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth

for the water surface and continued on with the calculations.
Warning:Divided flow computed for this cross-section.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated

water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The
program defaulted to critical depth.

River: RV WK Reach: Rl RS: 7.671 Profile: 100-YR FP
Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth

for the water surface and continued on with the calculations.
Warning:Divided flow computed for this cross-section.
Warning:A flow split was encountered. The program first calculated the momentum of both channels below the junction. An
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energy balance was performed across the junction from the stream with the highest momentum downstream to the section
upstream.

Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate
the need for additional cross sections.

Warning: During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated
water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The
program defaulted to critical depth.

River: RV WK Reach: R2 RS: 7.603 Profile: 100-YR FP
Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth

for the water surface and continued on with the calculations.
Warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for additional cross sections.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
Warning:Ouring the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated

water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The
program defaulted to critical depth.

River: RV WK Reach: R2 RS: 7.541 Profile: 100-YR FP
Warning: Oivided flow computed for this cross-section.
Warning:The energy loss was greater than 1.0 ft (0.3 rn). between the current and previous cross section. This may indicate"

the need for additional cross sections.
Note: Manning's n values were composited to a single value in the main channel.

River: RV WK Reach: R2 RS: 7.504 Profile: 100-YR FP
Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth

for the water surface and continued on with the calculations.
Warning:Divided flow computed for this cross-section.
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
Warning:Ouring the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated

water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The
program defaulted to critical depth.

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was
used.

River: RV WK Reach: R2 RS: 7.463 Profile: 100-YR FP
Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth

for the water surface and continued on with the calculations.
Warning:Oivided flow computed for this cross-section.
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated

water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The
program defaulted to critical depth.

River: RV WK Reach: R2 RS: 7.413 Profile: 100-YR FP
Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth

for the water surface and continued on with the calculations.
Warning: Oivided flow computed for this cross-section.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated

water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The
program defaulted to critical depth.

River: RV WK Reach: R2 RS: 7.363 Profile: 100-YR FP
Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth

for the water surface and continued on with the calculations.
Warning:Divided flow computed for this cross-section.
Warning:The energy loss was greater than 1.0 ft (D.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated

water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The
program defaulted to critical depth.

River: RV WK Reach: R2 RS: 7.246 Profile: lDD-YR FP
Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth

for the water surface and continued on with the calculations.
Warning:Divided flow computed for this"cross-section.
Warning:The velocity head has changed by more than 0.5 ft (0 .15 m). This may indicate the need for additional cross sections.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated

water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The
program defaulted to critical depth.

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was
used.

River: RV WK Reach: R3 RS: 7.131 Profile: 100-YR FP
Warning:Oivided flow computed for this cross-section.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was

used.
River: RV WK Reach: R3 RS: 7.061 Profile: 100-YR FP

Warning:Divided flow computed for this cross-section.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
River: RV WK Reach: R3 RS: 6.957 Profile: 100-YR FP

Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate
the need for additional cross sections.

River: RV WK Reach: R3 RS: 6.818 Profile: 100-YR FP
Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth

for the water surface and continued on with the calculations.
Warning:Oivided flow computed for this cross-section.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated

water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The
program defaulted to critical depth.

River: RV WK Reach: R4 RS: 6.686 Profile: 100-YR FP
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
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Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate
the need for additional cross sections.

River: RV WK Reach: R4 RS: 6.597 Profile: 100-YR FP
Warning:The energy equation could not be balanced within the specified number of iterations. The program selected the water

surface that had the least amount of error between computed and assumed values.
Warning:The conveyance ratio (upstream conveyance divided by tlownstreamconveyance) is less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated

water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The
program defaulted to critical depth.

River: RV WK Reach: R4 RS: 6.484 Profile: 100-YR FP
Warning:Divided flow computed for this cross-section.
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
River: RV WK Reach: R4 RS: 6.416 Profile: 100-YR FP

Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth
for the water surface and continued on with the calculations.

Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4.
This may indicate the need for additional cross sections.

Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate
the need for additional cross sections.

Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated
water surface carne back below critical depth. This indicates that there is not a valid subcritical answer. The
program defaulted to critical depth.

River: RV WK 54 Reach: R1 R5: 0.497 Profile: 100-YR FP
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
River: RV WK 54 Reach: R1 R5: 0.496 Profile: 100-YR FP

Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate
the need for additional cross sections.

River: RV WK S4 Reach: Rl RS: 0.483 Profile: 100-YR FP
Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth

for the water surface and continued on with the calculations.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated

water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The
program defaulted to critical depth.

River: RV WK 54 Reach: R1 R5: 0.482 Profile: 100-YR FP
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections_
River: RV WK 54 Reach: Rl R5: 0.456 PrOfile: 100-YR FP

Warning:Divided flow computed for this cross-section.
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
River: RV WK 54 Reach: Rl R5: 0.455 Profile: 100-YR FP

Warning:The energy loss was greater than 1.0 ft (0.3 rn). between the current and previous cross section. This may indicate
the need for additional cross sections.

River: RV WK 54 Reach: R1 R5: 0.443 Profile: 100-YR FP
Warning:The energy equation could not be balanced within the specified number of iterations. The program selected the water

surface that had the least amount of error between computed and assumed values.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated

water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The
program defaulted to critical depth.

River: RV WK 54 Reach: R2 R5: 0.339 Profile: 100-YR FP
Warning:The energy equation could not be balanced within the specified number of iterations. The program selected the water

surface that had the least amount of error between computed and assumed values.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for addi tional cross sections.
Warning:During the standard step iterations, 'when the assumed water surface was set equal to critical depth, the calculated

water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The
program defaulted to critical depth.

River: RV WK 54 Reach: R2 RS: 0.285 Profile: 100-YR FP
Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth

for the water surface and continued on with the calculations.
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated

water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The
program defaulted to critical depth.

River: RV WK 54 Reach: R2 R5: 0.240 Profile: 100-YR FP
Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth

for the water surface and continued on with the calculations.
Warning:Divided flow computed for this cross-section.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated

water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The
program defaulted to critical depth.

River: RV WK 54 Reach: R2 R5: 0.194 Profile: 100-YR FP
Warning :The energy equation could not be balanced within the specified number of iterations. The program used critical depth

for the water surface and continued on with the calculations.
Warning:Divided flow computed for this cross-section.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated

water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The
program defaulted to critical depth.
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River: RV WK 54 Reach: R2 RS: 0.108 Profile: 100-YR FP
Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth

for the water surface and continued on with the calculations.
Warning:Divided flow computed for this cross-section.
Warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for additional cross sections.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated

water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The
program defaulted to critical depth.

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was
used.

River: RV WK T13 Reach: R1 RS: 1.960 Profile: 100-YR FP
Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth

for the water surface and continued on with the calculations.
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated

water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The
program defaulted to critical depth.

River: RV WK T13 Reach: R1 RS: 1.894 Profile: 100-YR FP
Warning:The energy equation could not be balanced within the specified number of iterations. The program selected the water

surface that had the least amount of error between computed and assumed values.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated

water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The
program defaulted to cri tical depth.

River: RV WK T13 Reach: Rl RS: 1.810 Profile: 100-YR FP
Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth

for the water surface and continued on with the calculations.
Warning:Divided flow computed for this cross-section.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated

water surface carne back below critical depth. This indicates that there is not a valid subcritical answer. The
program defaulted to critical depth.

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was
used.

River: RV WK T13 Reach: R1 RS: 1.700 Profile: 100-YR FP
Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth

for the water surface and continued on with the calculations.
Warning:Divided flow computed for this cross-section.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated

water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The
program defaulted to critical depth.

River: RV WK T13 Reach: R1 RS: 1.577 Profile: 100-YR FP
Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth

for the water surface and continued on with the calculations.
Warning:Divided flow computed for this cross-section.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated

water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The
program defaulted to critical depth.

River: RV WK T13 Reach: R1 R5: 1.494 Profile: 100-YR FP
Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth

for the water surface and continued on with the calculations.
Warning:Divided flow computed for this cross-section.
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated

water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The
program defaulted to critical depth.

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was
used.

River: RV WK T13 Reach: R1 RS: 1.415 Profile: 100-YR FP
Warning:Divided flow computed for this cross-section.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
Warning:There is no flow in the channel. Check that the channel stations are correctly coded. To force flow into the

channel, a levee or ineffective flow may have to be added or the Manning's n of the overbank could be increased.
River: RV WK T13 Reach: R1 R5: 1.276 Profile: 100-YR FP

Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth
for the water surface and continued on with the calculations.

Warning:Divided flow computed for this cross-section.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated

water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The
program defaulted to critical depth.

River: RV WK T13 Reach: R1 RS: 1.239 Profile: 100-YR FP
Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth

for the water surface and continued on with the calculations.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated

water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The
program defaulted to critical depth.

Note: Manning1s n values were composited to a single value in the main channel.
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was

used.
River: RV WK T13 Reach: R1 RS: 1.164 Profile: 100-YR FP

Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth
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for the water surface and continued on with the calculations.
Warning:Oivided flow computed for this cross-section.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated

water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The
program defaulted to critical depth.

River: RV WK T13 Reach: R1 RS: 1.026 Profile: 100-YR FP
Warning:Oivided flow computed for this cross-section.
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
River: RV WK T13 Reach: R1 RS: 0.901 Profile: 100-YR FP

Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth
for the water surface and continued on with the calculations.

Warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for additional cross sections.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated

water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The
program defaulted to critical depth.

River: RV WK Tl3 Reach: R2 RS: 0.B64 Profile: 100-YR FP
Warning:A flow split was encountered. The program first calculated the momentum of both channels below the junction. An

energy balance was performed across the junction from the stream with the highest momentum downstream to the section
upstream.

Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate
the need for additional cross sections.

Note: Manning's n values were composited to a single value in the main channel.
River: RV WK T13 Reach: R3 RS: O.BOB Profile: 100-YR FP

Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth
for the water surface and continued on with the calculations.

Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate
the need for additional cross sections.

Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated
water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The
program defaulted to critical depth.

River: RV WK Tl3 Reach: R3 RS: 0.752 Profile: 100-YR FP
Warning:Divided flow computed for this cross-section.
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
River: RV WK T13 Reach: R3 RS: 0.630 Profile: lOO-YR FP

Warning:Divided flow computed for this cross-section.
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
River: RV WK T13 Reach: R3 RS: 0.537 Profile: lOO-YR FP

Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth
for the water surface and continued on with the calculations.

Warning:Divided flow computed for this cross-section.
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated

water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The
program defaulted to critical depth.

River: RV WK T13 Reach: R3 RS: 0.419 Profile: 100-YR FP
Warning:Divided flow computed for this cross-section.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was

used.
River: RV WK T13 Reach: R3 RS: 0.339 Profile: 100-YR FP

Warning:Divided flow computed for this cross-section.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
River: RV WK T13 Reach: R3 RS: 0.231 Profile: 100-YR FP

Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate
the need for additional cross sections.

River: RV WK T13 Reach: R3 RS: 0.111 Profile: 100-YR FP
Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth

for the water surface and continued on with the calculations.
Warning:Divided flow computed for this cross-section.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated

water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The
program defaulted to critical depth.
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E.3.9 HEC-RAS Output

RV Wash K Trib llA



HEC-RAS PIal HEC-RAS Plan: WashKllA River, RV WK TllA Reach: <Rl Profile'lOO--YR fP

River
:;o~e

Froude ,
IRiver Reach Sta Profile Q Total MinChEl W.S.Elev Crit W.S. IE.G. Elev VelChnl Flow Area I Top Width ChI

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/.) (sqft) (ft)

RV WKTllA R1 0.542 100-YR FP 180.00 2498.56 2500.11 2500.11 2500.56 0.024327 5.45 34.99 42.70 0.94

RV WKTllA R1 0.444 100-YR FP 180.00 2485.47 2487.63 2487.47 2488.03 0.020150 5.02 35.84 31. 97 0.84

RV WK TllA R1 0.349 100-YRFP 180.00 2473.27 2475.58 2475.55 2476.01 0.028908 5.28 34.10 37.91 0.97
RV WK T11A R1 0.219 100 YR FP 180.00 2458.35 2459.99 2459.99 2460.29 0.018444 4.88 46.23 126.67 0.82
RV WKTllA R1 0.182 100-YRFP 180.00 2453.72 2456.90 2455.91 2456.97 0.001894 2.28 101.55 111. 51 0.29
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HEC-RAS Version 3.1.3 May 2005
U.S. Army Corp of Engineers

Hydrologic Engineering Center
609 Second Street
Davis, California •x X XXXXXX
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PROJECT DATA
Project Title: RV Wash K Trib IIA
Project File RV Wash K Trib IIA.prj
Run Date and Time: 11/112007 10:09:49 PM

Project in English units

Project Description:
Rio Verde ADMP, Project FCDMC 2001C056, RV Wash K Trib IIA. Phase 3 RAS model
started in June 2005, preliminary model completed in August 2005.

RAS model
is prepared by Dibble Engineering. Field reconnaissance per report dated April
18, 2005.

For the study washes, the starting water surface elevation is on
RV Wash K Trib IIA, and is taken from the starting water surface elevation as
provided by the Flood Control District of Maricopa County.

RV Wash K Trib
IIA Floodplain Delineation
From a point approximately 2,400 feet north and 750
feet west of the intersection of 144th Street and Lone Mountain Road (River
Mile 0.138) to a point approximately 3,000 feet north and 2,300 feet west of
the intersection of 144th Street and Lone Mountain Road (River Mile 0.498), a
distance of 0.360 river miles.

The Cross-section data were generated by
INROADS. The mapped hydraulic base line represents the 10,OOO-station point of
the HEC-RAS model.

Topographic mapping is supplied by the Flood Control
District of Maricopa County.

Discharge data is from the Rio Verde ADMP HEC-l
model. The original models are from the Flood Control District of Maricopa
County, prepared for the Rio Verde South Floodplain Delineation, the Rio Verde
South Extension Floodplain Delineation, the Rio Verde North Floodplain
Delineation, and the Rio Verde North Extension Floodplain Delineation. The
HEC-I models were modified for the Rio Verde ADMP. The final HEC-l files were
received in February 2004 and FCDMC approved the hydrology model.

Hydrologic
concentration points are noted in cross-section descriptions using the
corresponding HEC-1 ID's. The flow rates have been rounded to the nearest 10
cubic feet per second (cfs). Flow rates obtained from HEC-1 are applied at the
downstream end of the relevant sub-basin and stepped upstream at cross-sections
to meet the HEC-I flow from the upstream sub-basin.

River Mile (RM)
stationing is based upon the estimated tie in point with downstream rece1v1ng
waters or the start of two-dimensional flow models. This point represents RM
0.000. The assumed starting WS Elevation is based upon normal depth in the
study wash.

Horizontal and Vertical Coordinate Basis for this project is as
follows:

Horizontal--Arizona State Plane, Central Region, NAD
1983

Vertical--NAVD 1988

RAS model river naming corresponds to project
river naming as follows:

RV WK T11A - RV Wash K Trib 11A

•

PLAN DATA

Plan Title: RV Wash K Trib 11A
Plan File j : \200 6\10-060 6.1 \Design Notebook\Drainage Design\HEC-RAS\RV_Wash_K_Trib_llA.p01

Geometry Title: RV Wash K Trib 11A
Geometry File j: \2006\10-0606.1 \Design Notebook\Drainage Design\HEC-RAS\RV_Wash_K_Trib_11A.g01

Flow Title
Flow File

Plan Summary Information:
Number of: Cross Sections

RV Wash K Trib IIA
j : \2006\10-0 60 6.1 \Design Notebook\Drainage Design\HEC-RAS\RV_Wash_ K_Trib_llA. f01

Mul tiple Openings
•
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Culverts
Bridges

Inline Structures
Lateral Structures '""

Computational Information
Water surface calculation tolerance
Critical depth calculation tolerance
Maximum number of iterations
Maximum difference tolerance
Flow tolerance factor

0.01
0.01
20
0.3
0.001

computation Options
Critical depth computed only where necessary
Conveyance Calculation Method: At breaks in n values only
Friction Slope Method: Average Conveyance
Computational Flow Regime: Subcritical Flow

Encroachment Data
Equal Conveyance True
Left Offset
Right Offset

River
RS
0.542
0.444
0.349
0.219
0.182
0.060
0.058
0.055

RV WK T11A
Profile
PF 2
PF 2
PF 2
PF 2
PF 2
PF 2
PF 2
PF 2

Reach
Method

1
1
1
1
1
1
1
1

R1
Valuel Value2

9985.7710016.36
9979.9510012.37
9988.32 10025.3
9987.4910012.04
9985.8110016.16
9983.3710017.96
9990.4210031.46
9994.2110043.38

********************************************************************************

FLOW DATA

Flow Title: RV Wash K Trib IIA
Flow File j: \2006\10-0606.1 \Design Notebook\Drainage Design\HEC-RAS\RV_Wash_K_Trib_11A. f01

Flow Data (cfs)

* River
* RV WK TIIA

Reach
R1

RS
0.542

100-YR FP •
180 *

Boundary Conditions
********************************************************************************************************
* River

• RV WK T11A

GEOMETRY DATA

Reach

R1

Profile

100-YR FP

Upstream Downstream

Known WS ",. 2456.9 *

Geometry Title: RV Wash K Trib llA
Geometry File j : \2006\10-0606.1 \Design Notebook\Drainage Design\HEC-RAS\RV_Wash_K_Trib_11A.g01

CROSS SECTION

RIVER: RV WK Tl1A
REACH: R1 RS: 0.542

INPUT
Description: Q=lBO cfs (B14W6, 24
Station Elevation Data num=

Sta Elev Sta Elev

hr)
51
Sta Elev Sta Elev Sta Elev

9892.03 2506.68 9892.88 2506.65 9920.28 2505.64 9922.51 2505.38 9925.46 2505.05
9927.71 2504. 79 9929.53 2504.61 9930.72 2504.41 9935.69 2503.98 9935.75 2503.97
9935.99 2503.95 9937.73 2503.8 9942.13 2503.31 9944.93 2503.01 9947.53 2502.76
9952.07 2502.31 9956.01 2501. 92 9959.46 2501.59 9961. 94 2501. 35 9962.47 2501. 31
9983.07 2499.78 9985.77 2499.58 9991. 44 2499.29 9991.77 2499.27 9994.31 2499.14

9997.1 2498.92 10000 2498.7210002.492498.5610011.52 2499.1610012.59 2499.22
10013.31 2499.2610016.02 2499.5510016.362499.58610046.03 2502.7110059.15 2504.07
10066.06 2504.510069.99 2504.7410082.91 2505.6310083.94 2505.7310085.08 2505.84
10086.332505.9710087.73 2506.110089.352506.1610091.28 2506.1910093.58 2506.22
10094.41 2506.2410124.88 2508.0110127.34 2508.1110128.81 2508.1710131. 82 2508.28
10131.932508.28

Manning's n Values
Sta n Val

num::>:
Sta n Val

3
Sta n Val

9892.03 .045 9994.31 .04510011.52 .045

Bank Sta: Left Right
9985.7710016.36

CROSS SECTION

RIVER: RV WK T11A
REACH: R1

Lengths: Left Channel Right
519.49 519.49 519.49

RS: 0.444

Coe!! Contr.
.1

Expan.
.3

INPUT
Description:
Station Elevation Data
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Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
****.**** •• *****************"'.******************1t.**** ._************************

9902.59 2493.05 9907.032493.52 9911.34 2493.18 9914.89 2492.95 9949.31 2490.69
9953.93 2490.38 9955.47 2490.28 9974.15 2488.28 9977.12487.968 9992.93 2486.29
9993.85 2486.19 9993.882486.19 9996.29 2485.99 10000 2485.6710002.39 2485.47 •10004.05 2485.83 10006.52486.37110013.66 2487.9510051.53 2492.4510061.33 2493.63

10061. 48 2493.6210064.42 2493.6610081.05 2493.8210084.56 2493.8410095.66 2494.11

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

*'" '" **** .. ***** '* ...... ********** .......... ** **************
9902.59 .045 9992.93 .045 10006.5 .045

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9977 .110013.66 501. 58 501.58 501.58 .1 .3

CROSS SECTION

RIVER: RV WK T11A
REACH: R1 RS: 0.349

INPUT
Description:
Station Elevation Data num= 84

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
********************1t.*************""****************** **************************

9842.85 2486.05 9844. 8 2486.05 9844. 92 2486.04 9851.45 2485.67 9856.21 2485.4
9856.28 2485.4 9857.77 2485.27 9861.73 2485.06 9863.79 2484.88 9867.18 2484.69
9869.71 2484.47 9872.64 2484.29 9899.87 2480.86 9899.94 2480.86 9900.85 2480.78
9901. 84 2480.7 9902.82 2480.61 9903.65 2480.54 9903.79 2480.54 9907.64 2480.34
9908.73 2480.29 9912.49 2480.11 9913.69 2480.05 9917.36 2479.87 9918.65 2479.81
9919.93 2479.78 9921. 35 2479.73 9922.69 2479.67 9925.01 2479.55 9926.65 2479.48
9930.05 2479.31 9930.63 2479.29 9931. 97 2479.24 9935.08 2479.09 9937.32 2479.01
9937.58 2479 9940.36 2478.9 9942.75 2478.84 9944.91 2478.79 9948.12 2478.67
9948.2 2478.67 9949.29 2478.63 9950.92 2478.55 9952.24 2478.48 9954.84 2478.29

9955.62 2478.25 9959.38 2477.98 9959.83 2477.95 9960.59 2477.89 9961.77 2477.81
9964.8 2477.57 9965.96 2477.49 9969.76 2477.17 9970.11 2477.15 9971.25 2477.08
9980.2 2476.54 9984.76 2475.98 9988.322475.54 9995.68 2474.02 9998.79 2473.37
9999.3 2473.27 10000 2473.3810003.912474.04310009.02 2474.9110009.46 2474. 98

10009.61 2474.9810012.46 2474.9 10025.32475.54510045.28 2476.5510048.46 2476.78
10052.67 2476.9 10058 2477.1210058.13 2477.0810067.81 2477.65 10071.2 2477.82

10083.3 2478.4310097.93 2479.171 01 01. 82 2479.3610101. 8 9 2479.3810140.77 2481.85
10147.64 2482.2810150.52 2482.4610153.74 2482.6410182.79 2484.33

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

** ............ **** ..... '**** ** ............. '******* *** .... ********
9842.85 .045 9995.68 .04510003.91 .045

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. •9988.32 10025.3 687.81 687.81 687.81 .1 .3

CROSS SECTION

RIVER: RV WK T11A
REACH: R1 RS: 0.219

INPUT
Description:
Station Elevation Data num= 106

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
* * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * >\ * >\ '* * * '* '* * '* * '* '* '* * * * * * * * * *

9806.84 2464.37 9808.54 2464.32 9810.28 2464.27 9817.65 2464.05 9821. 52 2463.94
9827.9 2463.73 9832.66 2463.59 9842.84 2463.25 9843.71 2463.22 9846 2463.13 .-9846.1 2463.14 9849.79 2462.97 9851. 99 2462.87 98fO.92 2462.35 9868.51 2461.93

9878.55 2461. 32 9890.69 2460.36 9905.19 2459.32 9906.93 2458.73 9907.04 2458.7
9911.93 2457.3 9916.8 2458.44 9921. 47 2459.54 9921. 7 2459.54 9922 2459.54
9924.83 2459.47 9946.17 2459.48 9953.23 2459.52 9962 2459.52 9969.32 2459.58
9973.74 2459.59 9977.82 2459.54 9979.95 2459.55 9980.19 2459.54 9987.49 2459.44
9995.662458.771 9999.45 2458.46 9999.99 2458.42 10000 2458.4210000.72 2458.35

10004.75 2458.7710008.37 2459.09 10009.5 2459.1910011.06 2459.3510011. 45 2459.38
10012.042459.44410013.29 2459.5810014.41 2459.6210015.09 2459.6610015.46 2459.69
10017.77 2459.8110022.76 246010023.59 2460.0310027.74 2460.2310029.06 2460.3
10031.67 2460.4510038.96 2460.8510043.23 2461.1110044.332461.1710047.29 2461.36
10051. 03 2461.610067.72 2463.44 10069.8 2463.6110071.542463.7410072.41 2463.81
10072.99 2463.8610074.21 2463.9610074.44 2463.9710075.44 2464.06 10079.8 2464.3
10079.95 2464.3210084.68 2464.5710085.17 2464.610089.34 2464.8310089.75 2464.85
10090.55 2464.910095.81 2465.1710095.89 2465.1810099.32 2465.36 10099.5 2465.38
10101.22 2465.45 10101.3 2465.4510106.26 2465.810111.11 2466.1510114.88 2466.38
10115.18 2466.4 10116 2466.4310120.93 2466.610125.46 2466.7510129.64 2466.89
10133.532467.0310137.43 2467.2310141.26 2467.4510145.292467.7410151.93 2468.42
10156.07 2468.6610160.19 2468.8410160.86 2468.910164.89 2469.0110168.97 2469.01
10169.372469.0410175.47 2469.1710175.87 2469.1510178.18 2469.1810179.08 2469.19
10180.03 2469.21

num=
Sta n Val

Manning's n Values
Sta n Val

Bank Sta: Left Right
9987.4910012.04

Ineffective Flow num=
Sta L Sta R Elev

9806.84 9950 2462

3
Sta n Val

•
Expan.

.3
Coeff Contr.

.1
Right

193.65

.045.04510004.75

Lengths: Left Channel
193.65 193.65

1
Permanent

F

.045 9995.669806.84

CROSS SECTION
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RIVER: RV WK T11A
REACH: R1 RS: 0.182

INPUT
Description:
Station Elevation Data num=

Sta Elev Sta Elev
77
Sta Elev Sta E1ev Sta Elev

************* ••• **********************",*************** •• _-------_. __ ._ •• _ -
9924.67
9945.81
9991. 25

10000.04
10023.07
10041. 68
10052.94
10065.89
10075.03
10084.68
10093.96
10104.14
10109.81
10122.51
10156.31

10180.7

2461.38 9926.11 2461.44 9932.88
2461.46 9951.32 2461.36 9966.57
2455.53 9995.942454.528 9999.02
2453.72 10004.3 2454.3 10006

2456.210036.23 2456.2210037.48
2456.2410044.56 2456.2610047.31
2456.2910056.52 2456.34 10058.6
2456.4510067.39 2456.4910068.79
2456.6410078.83 2456.6910078.84
2456.8110088.83 2456.8510090.25
2457.09 10098.7 2457.410099.07
2457.7910104.42 2457.810104.68
2458.2210122.39 2459.39 10122.4
2459.4 10123.5 2459.4110124.12

2459.3810158.41 2459.5210165.89
2461.0810185.31 2461.35

2461.74 9933.122461.75 9934.38 2461.81
2458.88 9983.872456.205 9989.33 2455.36
2453.87 10000 2453.7310000.01 2453.73
2454.5310018.34 2456.210018.44 2456.2
2456.22 10038.6 2456.2210041.32 2456.24
2456.2710049.83 2456.2810050.54 2456.28
2456.3510060.46 2456.3610064.28 2456.42
2456.5310070.16 2456.5710073.81 2456.61
2456.6910079.88 2456.7410083.852456.78
2456.8610090.29 2456.8610093.43 2457.07
2457.4110100.36 2457.4910100.67 2457.5
2457.810109.43 2458.2110109.67 2458.21
2459.410122.44 2459.410122.48 2459.4

2459.4110127.34 2459.3910154.84 2459.26
2460.0710166.64 2460.1210178.25 2460.9

Manning's n Values
Sta n Val

nUID""

Sta n Val
3
Sta n Val

9924.67 .045 9995.94 .045 10006 .045

Bank Sta: Left Right
9983.8710018.34

Lengths: Left Channel
o 0

Right
o

Caeff Contr.
.1

Expan.
.3

SUMMARY OF MANNING'S N VALUES

River:RV WI< TIIA

Reach

*R1
*R1
*R1
*R1
*R1

River Sta.

0.542
0.444
0.349
0.219
0.182

n1

.045

.045*

.045*

.045

.045*

n2

.045*

.045

.045*

.045

.045*

n3

.045*

.045*

.045*

.045*

.045*

SUMMARY OF REACH LENGTHS

River: RV WK T11A

Reach River Sta. Left '" Channel '" Right

*R1
*R1
*R1
*R1
*R1

0.542
0.444
0.349
0.219
0.182

519.49*
501.58*
687.81*
193.65*

0*

519.49*
501. 58*
687.81*
193.65*

0*

519.49*
501. 58*
687.81*
193.65*

0*

SUMMARY OF CONTRACTION I~JD EXPANSION COEFFICIENTS
River: RV WK TIIA

Reach River Sta. * Centro '" Expan.

*R1 0.542 .1 * .3*
*R1 0.444 .1 * .3*
*R1 0.349 .1* .3*
*R1 0.219 .1 * .3*
*R1 0.182 .1* .3*

ERRORS WARNINGS AND NOTES
Errors Warnings and Notes for Plan : Wash K IIA

River: RV WK T11A Reach: R1 RS: 0.542 Profile: 100-YR FP
Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth

for the water surface and continued on with the calculations.
Warning:The energy loss was greater than 1.0 ft (0.3 rn). between the current and previous cross section. This may indicate

the need for addi tional cross sections.
Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated

water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The
program defaulted to critical depth.

River: RV WK T11A Reach: R1 RS: 0.444 Profile: 100-YR FP
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
Warning:The composite Mannings n value for the channel was larger than the largest entered n value or smaller than the

smallest entered n value.
Note: Manning's n values were composited to a single value in the main channel.

River: RV WK T11A Reach: R1 RS: 0.349 Profile: 100-YR FP
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate
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the need for additional cross sections.
Warning:The composite Mannings n value for the channel was larger than the largest entered n value or smaller than the

smallest entered n value.
Note: Manning's n values were composited to a single value in the main channel.

River: RV WK T11A Reach: R1 RS: 0.219 Profile: 100-YR FP
Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth

for the water surface and continued on with the calculations.
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated

water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The
program defaulted to critical depth.

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was
used.

•

•

•
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HEC-RAS Plan: RV Wash KT12 River:····RV· WK.T12 Reach:R1 Profile:100-YR FP ....

River E.G. Froude t
River Reach Sta Profile Q Total Min Ch E1 W.S ~-- -Elev ICritw.s E.G Elev Slope VelChnl I Flow Area I Top width ChI

(cis) (ft) (ft) (ft) (ftl (ft/it) (ftls) (sq itl (ftl
RV WKT12 R1 1.218 100-YR·FP 400.00 2593.37 2595.36 2595.36 2595.77 0.027425 5.97 84.64 135.39 0.93
RV WKT12 R1 1.120 100-YRFP 400.00 2581. 08 2584.11 2584.11 2584.36 0.013267 4.89 107.80 103.24 0.67

RV WK Tl2 R1 1.035 100-YR FP 400.00 2570.98 2573.44 2573.44 2573.93 0.020216 6.31 81. 72 99.32 0.93
RV WK.Tl2 R1 0.902 100-YR FP 400.00 2553.41 2555.97 2555.97 2556.54 0.021181 6.67 73.29 72.49 0.94
RV WKT12 R1 0.781 100-YR. FP 400.00 2537.46 2540.37 2540.37 2541.13 0.024118 6.99 57.21 37.89 1. 00
RV WK T12 R1 0.688 100-YR FP 400.00 2525.06 2527.33 2527.33 2527.76 0.017121 6.00 89.46 99.49 0.82
RV WK Tl2 R1 0.565 100-YR FP 400.00 2509.92 2511.31 2511.31 2511. 59 0.025491 4.83 98.40 170.63 0.97
RV WK T12 R1 0.453 100-YR FP 400.00 2492.58 2495.11 2495.11 2495.55 0.014764 6.25 89.58 100.94 0.79
RV WK T12 R1 0.324 100-YR FP 400.00 2476.46 2478.65 2477.80 2478.69 0.001598 1. 88 240.49 172.46 0.26
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HEC-RAS Version 3.1.3 May 2005
U.S. Army Corp of Engineers

Hydrologic Engineering Center
609 Second Street
Davis, California •X X XXXXXX

X X X
X X X
XXXXXXX XXXX
X X X
X X X
X X XXXXXX

XXXX
X X
X
X XXX
X
X X

XXXX

XXXX
X X
X X
XXXX
X X
X X
X X

xx
x x

x X
XXXXXX
X X
X X
X X

XXXX
X

X

XXXX
X
X

XXXXX

PROJECT DATA
Project Title: RV Wash K Trib 12
Project File RV Wash K Trib 12.prj
Run Date and Time-;- 11/1/2007 10:10:20 AM

Project in English units

Project Description:
Rio Verde ADMP, Project FCDMC 2001C056, RV Wash K Trib 12. Phase 3 RAS model
started in June 2005, preliminary model completed in August 2005.

RAS model
is prepared by Dibble Engineering. Field reconnaissance per report dated April
18, 2005.

For the study washes, the starting water surface elevation is on
RV Wash K Trib 12, and is taken from the starting water surface elevation as
provided by the Flood Control District of Maricopa County.

RV Wash K Trib 12
Floodplain Delineation
From a point approximately 2,000 feet south and 1,250
feet west of the intersection of 144th Street and Dove Valley Road (RM 0.324)
to a point approximately 1,200 feet south and 100 feet west of the intersection
of 136th Street and Dove Valley Road (River Mile 1.218), a distance of 0.894
river miles.

The Cross-section data were generated by INROADS. The mapped
hydraulic base line represents the lO,ODO-station point of the HEC-RAS model.

Topographic mapping is supplied by the Flood Control District of Maricopa
County.

Discharge data is from the Rio Verde ADMP HEC-l model. The original
models are from the Flood Control District of Maricopa County, prepared for the
Rio Verde South Floodplain Delineation, the Rio Verde South Extension
Floodplain Delineation, the Rio Verde North Floodplain Delineation, and the Rio
Verde North Extension Floodplain Delineation. The HEC-l models were modified
for the Rio Verde ADMF. The final HEC-l files were received in February 2004
and FCDMC approved the hydrology model.

Hydrologic concentration points are
noted in cross-section descriptions using the corresponding HEC-l 10 IS. The
flow rates have been rounded to the nearest 10 cubic feet per second (cis).
Flow rates obtained from HEC-l are applied at the downstream end of the
relevant sub-basin and stepped upstream at cross-sections to meet the HEC-l
flow from the upstream sub-basin.

River Mile (RM) stationing is based upon
the estimated tie in point with downstream recelvlng waters or the start of
two-dimensional flow models. This point represents RM 0.000. The assumed
starting WS Elevation is based upon normal depth in the study wash.

Horizontal and Vertical Coordinate Basis for this project is as follows:

Horizontal--Arizona State Plane, Central Region, NAD 19B3
Vertical--NAVD

1988

RAS model river naming corresponds to project river naming as
follows:

RV WK T12 - RV Wash K Trib 12

•

PLAN DATA

Plan Title: RV Wash K Trib 12
Plan File j : \2006\10-060 6.1 \Design Notebook\Drainage Design\HEC-RAS\RV_Wash_ K_Trib_12 .p01

Geometry Title: RV Wash K Trib 12
Geometry File j: \2006\1 0-0606.1 \Design Notebook\Drainage Design\HEC-RAS\RV_Wash_K_Trib_12 .gOl

Flow Title
Flow File

Plan Summary Information:
Number of: Cross Sections

RV Wash K Trib 12
j: \2006\10-0606.1 \Design Notebook\Drainage Design\HEC-RAS\RV_washJ_Trib_12.f01

Multiple Openings
•
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Culverts
Bridges

Inline Structures
Lateral Structures

Computational Information
Water surface calculation tolerance =
Critical depth calculation tolerance =

Maximum number of iterations
Maximum difference tolerance
Flow tolerance factor

0.01
0.01
20
0.3
0.001

Computation Options
Critical depth computed only where necessary
Conveyance Calculation Method: At breaks in n values only
Friction Slope Method: Average Conveyance
Computational Flow Regime: Subcritical Flow

Encroachment Data
Equal Conveyance = True
Left Offset
Right Offset

River RV WK Reach R3
RS Profile Method Value! Value2
6.818 PF 2 1 9973.07 10272

River RV WK Reach R4
RS Profile Method Value! Value2
6.686 PF 2 1 9914.7310162.99
6.597 PF 2 1 9869.8210228.04
6.484 PF 2 1 9793.3810144.79
6.416 PF 2 1 9773.6410084.75
6.346 PF 2 1 9873.6510017.36

River RV WK Reach R5
RS Profile Method Value! Value2
6.209 PF 2 1 9879.4710074.25
6.062 PF 2 1 9928.1710134.56
5.976 PF 2 1 9804.2310057.29
5.884 PF 2 1 9955.3410071.82
5.683 PF 2 1 9747.2510038.08
5.681 PF 2 1 9747.35 10038.5
5.679 PF 2 1 9748.7510033.18

River RV WK T13 Reach R3
RS Profile Method Valuel Value2
0.111 PF 2 1 9804.0810160.96

River RV WK T12 Reach Rl
RS Profile Method Value1 Value2
1.218 PF 2 1 9980.4210011.65
1.120 PF 2 1 9989.9510030.49
1. 035 PF 2 1 9979.9810012.41
0.902 PF 2 1 9983.4710011.88
0.781 PF 2 1 9979.2210017 .12
0.688 PF 2 1 9984.7510013.32
0.565 PF 2 1 9972.2210025.08
0.453 PF 2 1 9993.71 10015.3
0.324 PF 2 1 9979.6510027.31
0.230 PF 2 1 9989.6510022.69
0.170 PF 2 1 9977.9310017.31
0.099 PF 2 1 9961.0810019.35

FLOW DATA

Flow Title: RV Wash K Trib 12
Flow File j : \200 6\10-060 6.1 \Design Notebook\Drainage Design\HEC-RAS\RV_ Wash_K_Trib_12. fOl

Flow Data (cfs)

* River
• RV WK Tl2

Reach
Rl

RS
1.218

100-YR FP •
400 •

Boundary Conditions

* River

• RV WK Tl2

GEOMETRY DATA

Reach

Rl

Profile

100-YR FP

Upstream Downstream

Known WS = 2478.65 *

Geometry Title: RV Wash K Trib 12
Geometry File j: \2006\10-0606.1 \Design Notebook\Drainage Design\HEC-RAS\RV_Wash_K_Trib_12.g01

CROSS SECTION

RIVER: RV WK T12
REACH: Rl RS: 1.218

INPUT
Description: Q=400 cfs (CB12W6, 24
Station Elevation Data num=

Sta Elev Sta Elev

Dibble Engineering
November, 2007

hr)
109

Sta Elev Sta Elev Sta

3

Elev

Rio Verde Area Drainage Master Plan
HEC-RAS Output-RV Wash K Trib 12



9819.06 2603.35 9825.31 2603.23 9828.66 2602.85 9831.38 2602.54 9832.03 2602.41
9833.462602.19 9836.77 2601.53 9838.28 2601. 29 9841.5 2600.66 9843.08 2600.41
9845.93 2599.85 9854.96 2598.49 9855.3 2598.42 9859.09 2597.82 9861.5 2597.38 •9866.792596.57 9867.57 2596.43 9869.98 2596.08 9873.13 2595.16 9876.34 2594.49
9876.82 2594.5 9882.48 2594.62 9886.4 2594.67 9892.08 2594.74 9894.36 2594.8

9897.3 2594.85 9897.81 2594.86 9901. 07 2594.94 9903.24 2594.96 9904.07 2595.23
9904.25 2595.47 9907.97 2595.53 9923.88 2595.22 9924.55 2595.23 9925.03 2595.24
9925.09 2595.24 9925.39 2595.24 9928.98 2595.09 9940.98 2594.06 9946.86 2594.75
9948.87 2594.8 9951. 36 2594.87 9954.51 2594.96 9958.63 2595.08 9958.81 2595.08

9966 2594.08 9966.8 2593.96 9967.91 2593.82 9972 2594.11 9972.45 2594.16
9973.932594.36 9977.05 2594.63 9979.55 2595.03 9979.67 2595.05 9980.42 2595.16
9985.01 2594.58 9989.31 2593.87 9989.69 2593.87 9990.31 2593.87 9990.39 2593.87
9994.25 2593.79 10000 2593.52 10001.6 2593.4410002.01 2593.4210002.35 2593.37

10003.252593.53210009.78 2594.7110011.41 259510011.65 2595.0510012.29 2594.95
10014.56 2594.87 10016 2595.0210017.15 2594.9310017.54 2594.9910020.72 2595.39
10021.44 2595.4210021.73 2595.4310025.16 2595.7910026.05 2595.7910027.32 2595.78
10030.68 2596.0610030.74 2596.0610032.36 2596.0610035.15 2596.4610036.93 2596.47
10038.43 2596.6610048.18 2596.310049.47 2596.3210051.05 2596.3510065.77 2598.19

10067.4 2598.6410067.49 2598.6610067.63 2598.6710088.05 2600.5310091. 42 2601.15
10101. 63 2603.510104.03 2603.9710105.21 2604.210109.24 2604.73 10112.2 2605.12
10112.49 2604.8810113.53 2603.9710119.12 2606.5510122.79 2607.3110123.01 2607.35
10124.61 2607.5910129.19 2608.0510130.06 2608.1510132.64 2608.4

Manning t 5 n Values num= 3
Sta n Val Sta n Val Sta n Val

************************************************

9819.06 .05 10000 .04510003.25 .05

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9980.4210011.65 514.31 514.31 514.31 .1 .3

Ineffective Flow num= 1
Sta L Sta R Elev Permanent

9819.069907.97 2595.53 F

CROSS SECTION

RIVER: RV WK T12
REACH: R1 RS: 1.120

INPUT
Description:
Station Elevation Data num= 90

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
********************************************************************************

9839.56 2588.61 9841. 91 2588.58 9841.98 2588.58 9842.2 2588.58 9842.35 2588.58
9843.56 2588.55 9844.07 2588.54 9844.67 2588.52 9845.44 2588.5 9847.86 2588.44
9849.59 2588.38 9850.6 2588.34 9854.71 2587.92 9872.72 2587.45 9876.76 2587.68
9881.19 2588.04 9881.8 2588.03 9889.28 2587.83 9890.13 2587.77 9893.13 2587.57 •9894.61 2587.47 9895.51 2587.42 9898.58 2587.52 9899.18 2587.49 9902 2587.57
9902.46 2587.58 9908.71 2587.38 9912.81 2587.43 9915.04 2587.45 9916.59 2587.43
9920.06 2587.39 9921. 43 2587.19 9924.81 2587.14 9938.72 2585.74 9941.66 2585.57
9954.02 2584.61 9955.8 2584.48 9957.96 2584.24 9959.1 2584.2 9961.74 2583.86
9962.38 2583.85 9963.24 2583.83 9963.44 2583.83 9963.66 2583.74 9967.35 2582.64
9969.95 2582.02 9972.51 2581. 4 9980.15 2583.35 9981.86 2583.76 9984.42 2583.76
9985.2 2583.9 9989.95 2583.88 9990.262583.72 9995.76 2582.3 10000 2581. 22

10000.54 2581. 08 10002.1 2581.5110004.762582.27710010.332583.88210011.12 2584.11
10011.45 2584.0910021.84 2583.45 10033.62583.1110035.84 2582.7410037.87 2582.41
10040.62 2581.8610043.67 2582.4710048.12 2583.2410051.05 2583.38 10051.6 2583.4

10052.9 2583.5110063.03 2584.1110067.61 2584.4310074.96 2585.2310075.99 2585.3
10077.22 2585.4510077.55 2585.4710078.71 2585.5310078.97 2585.4810082.69 2585.5
10087.08 2585.4710090.33 2585.4610092.85 2585.4410114.73 2586.1910117.83 2586.27
10124.52 2586.4810125.94 2586.5310132.412586.7410134.072586.7310136.35 2586.67

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

................ ******* .............. **** .... ********* ... * ............ **
9839.56 .05 9995.76 .04510004.76 .05

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9989.9510010.33 447.26 447.26 447.26 .1 .3

Ineffective Flow num= 1
Sta L Sta R Elev Permanent

10011.1210136.35 2584.11 F

CROSS SECTION

RIVER: RV WK Tl2
REACH: R1 RS: 1. 035

INPUT
Description:
Station Elevation Data num= 67

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
****************************************'*'**'*'**************'*'*'*'*'********'*'*'*'*'******

9810.34 2577.39 9815.07 2577.07 9816.73 2576.91 9821. 38 2576.57 9822.04 2576.54
9826.23 2576.36 9829.64 2576.2 9830.89 2576.15 9832.32 2575.91 9833.89 2575.78
9856.07 2574.19 9858.3 2574.01 9865.59 2573.41 9866.4 2573.34 9870.85 2572.97
9874.95 2572.49 9883.25 2571. 35 9883.42 2571. 38 9893.33 2573.18 9893.43 2573.15
9894.86 2573.18 9895.98 2573.11 9913.97 2573.48 9919.47 2573.53 9928.92 2573.64
9932.26 2573.67 9934.55 2573.69 9936.22 2573.71 9945.93 2573.74 9946.63 2573.76
9947.01 2573.77 9947.71 2573.77 9949.3 2573.79 9949.42 2573.79 9951.71 2573.71
9962.12 2573.39 9964.97 2573.31 9966.41 2573.27 9966.62 2573.27 9967.19 2573.26
9979.13 2573.14 9979.98 2573.13 9980.79 2573.04 9981. 05 2573.01 9981.14 2573
9981. 52 2572.96 9986.71 2572.37 9989.71 2572 9992.34 2571. 7 9997.99 2571
9998.04 2570.99 9998.16 2570.98 9999.99 2571.18 10000 2571.1810005.27 2571. 76

10007.79 2572.410012.41 2573.0910015.75 2574.1510019.02 2575.1910019.03 2575.2
10019.06 2575.210019.08 2575.210020.85 2575.2910022.29 2575.1810053.56 2577.25
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10058.95 2577.710068.07 2578.44

Manning"s n Values num= 3
Sta n Val Sta n Val Sta n Val

.. ********** .......... ******** ***** ........ '" '* ............ *. *** ....
9810.34 .05 9986.71 . 04510007.79 .05

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9979.9810012.41 702.68 702.68 702.68 .1 .3

CROSS SECTION

RIVER: RV WK T12
REACH: R1 RS: 0.902

INPUT
Description:
Station Elevation Data num=- 81

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

9764.48 2562.74 9767.58 2562.78 9769.422562.57 9774.15 2562.03 9775.33 2561.9
9777.53 2561.69 9779.21 2561.52 9782.22561.23 9795.992560.46 9797.58 2560.3
9799.14 2560.15 9799.53 2560.11 9803.21 2559.72 9804.18 2559.67 9808.22 2559.24
9809.22 2559.19 9813.58 2558.7 9814.24 2558.66 9818.952558.11 9819.26 2558.1
9819.36 2558.09 9823.34 2557.6 9824.48 2557.45 9824.79 2557.4 9824.89 2557.4
9830.432556.97 9830.932556.93 9831.732556.87 9837.252556.43 9839.02 2556.3
9843.16 2555.98 9846.34 2555.73 9846.852555.69 9856.85 2554.58 9860.78 2554.18
9869.56 2555.81 9871.6 2556.17 9915.1 2556.49 9928.64 2556.55 9930.04 2556.62
9973.21 2555.93 9976.77 2555.54 9980.99 2555.5 9983.262555.45 9983.47 2555.47
9984.96 2555.3 9991.972554.383 9999.41 2553.41 100002553.4910006.43 2554.4

10011.882555.47310012.83 2555.66 10013.3 2555.710014.36 2555.77 10016.5 2556.1
10018.07 2556.210021.82 2556.73 10023.9 2557.0310026.12 2557.1210027.78 2557.18
10028.752557.2810030.422557.4410032.29 2557.6310036.97 2558.0810037.36 2558.12
10038.62 2558.2410043.63 2558.610044.47 2558.6510045.72 2558.7310047.76 2558.87
10051.66 2559.12 10068.9 2560.2210072.27 2560.5610077.27 2560.8510079.66 2561
10080.04 2561.0110080.63 2561.0410081.69 2561.0810084.02 2561.1610092.83 2561.45
10101.94 2561.75

Manning' 5 n Values
Sta n Val

num=
Sta n Val

3
Sta n Val

9764.48 .05 9991. 97 .04510006.43 .05

Bank Sta: Left Right
9983.4710011.88

CROSS SECTION

RIVER: RV WK T12
REACH: R1

Lengths: Left Channel Right
639.72 639.72 639.72

RS: 0.781

Coeff Contr.
.1

Expan .
. 3

INPUT
Description:
Station Elevation Data num=

Sta Elev Sta Elev
75
Sta Elev Sta Elev Sta Elev

********************************************************************"'***********
9806.47 2546.15 9808.722546.11 9814.752545.96 9819.81 2545.85 9826.582545.69
9835.15 2545.07 9839.94 2544.72 9844.932544.32 9856.21 2543.31 9857.742543.18

9860 2542.97 9862.21 2543.03 9867.09 2543.2 9869.392543.29 9870.08 2543.28
9871.672543.28 9872.74 2543.28 9873.612543.27 9873.662543.27 9874.292543.26
9874.852543.259875.322543.25 9921.592543.72 9928.452544.14 9928.852544.14

9931.1 2544.29 9931.26 2544.29 9931.56 2544.3 9931.82 2544.3 9932 2544.31
9932.01 2544.31 9932.19 2544.31 9934.01 2544.36 9934.21 2544.35 9934.52 2544.34
9934.99 2544.33 9935.88 2544.3 9938.05 2544.23 9938.36 2544.22 9951.91 2543.81
9960.65 2543.55 9964.66 2542.82 9978.582540.475 9987.04 2539.05 9990.362538.71

99952538.151 9997.662537.83 9999.99 2537.55 100002537.5510000.74 2537.46
10003.892538.05 100052538.24410009.04 2538.9510012.862539.6510017.792540.48

10037.9 2540.8510045.97 2540.9910047.91 2541.0510049.35 2541.08 10050.2 2541.09
10050.37 2541.110050.51 2541.110051.99 2541.1410052.15 2541.1510052.39 2541.16
10052.83 2541.1810053.72 2541. 2210056.46 2541. 3310061. 62 2541. 5510076. 75 2542.14
10076.81 2542.1310084.08 2542.3710090.32 2542.5810114.24 2543.3710140.09 2544.33

Manning's n Values
Sta n Val

num=
Sta n Val

3
Sta n Val

9806.47 .05 9995 .045 10005 .05

Bank Sta: Left Right
9978.5810017.79

CROSS SECTION

RIVER: RV WK T12
REACH: R1

Lengths: Left Channel Right
490.49 490.49 490.49

RS: 0.688

Coeff Contr.
.1

Expan.
.3

INPUT
Description:
Station Elevation Data num=

Sta Elev Sta Elev
111

Sta Elev Sta Elev Sta Elev

9705 2531. 7 9706.08 2531.76 9711.07 2531.11 9719.55 2530 9723.76 2529.45
9737.75 2528.2 9739.15 2528.1 9740.8 2527.99 9742.06 2527.9 9745.78 2527.36
9746.52 2527.3 9749.67 2526.84 9752.21 2526.65 9754.98 2526.49 9757.43 2526.51

9760.3 2526.27 9762.47 2526.28 9765.62 2525.99 9768.44 2525.74 9770.24 2525.73
9770.41 2525.73 9771. 87 2525.59 9772.55 2525.53 9776.23 2525.13 9777.62 2525

9777.8 2524.98 9783.08 2524.61 9785.9 2524.29 9785.93 2524.28 9786.67 2524.25
9789.8 2524.28 9791. 37 2524.19 9794.3 2524.23 9796.17 2524.08 9797.16 2524.1

Dibble Engineering 5 Rio Verde Area Drainage Master Plan
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9798.8
9812.73
9824.81
9829.16
9889.98
9939.67
9947.49
9979.79
10003.3

10024.94
10072.9

10159.09
10172.64
10189.66
10227.87
10272.41

2523.94 9800.6
2522.84 9815.14

2523.6 9825.02
2524.07 9833.06
2531.47 9892.73
2526.24 9942.56
2527.79 9948.08
2526.34 9984.75
2525.0610009.13
2526.5410028.63
2528.0310076.27
2528.8110159.62
2528.9910178.62
2529.2610193.99
2530.5210228.18
2532.84

2523.7 9802.32
2522.77 9815.62
2523.62 9827.68

2524.5 9843.69
2531.3 9893.04

2526.07 9944.46
2527.75 9948.56
2526.26 9991.27
2525.7810013.32
2526.6710031.95

2528.110118.21
2528.8310161. 92
2529.0910181.62
2529.3110199.04
2530.5310234.27

2523.46 9808.04
2522.75 9816.13
2523.91 9828.42
2525.78 9848.82
2531.29 9920.41
2527.96 9945.78
2527.72 9948.99
2525.85 10000
2526.2810013.37
2526.6810065.71
2528.110145.69

2528.8610165.08
2529.1310184.85
2529.3210201.81
2530.8210242.27

2523.07 9808.29
2522.74 9821. 64
2523.98 9828.72
2526.41 9861.18

2529.5 9934.29
2527.89 9946.75
2527.69 9953.44
2525.2810000.02
2526.2910019.58
2527.7810069.31
2528.5810149.04

2528.910168.63
2529.210188.72

2529.4210217.41
2531. 2510257.44

2523.05
2523.37
2524.02
2527.93
2528.58
2527.63
2527.23
2525.28
2526.36

2527.9
2528.65
2528.95
2529.26
2529.98
2532.09

•
Manning's n Values

Sta n Val
num=

Sta n Val
3
Sta n Val

9705 .05 9991. 27 .04510009.13 .05

Expan.
.3

Coef! Contr.
.1

Lengths: Left Channel Right
648.29 648.29 648.29

Elevation~ 2531.47

Bank Sta: Left Right
9984.7510013.32

Left Levee Station= 9889.98

CROSS SECTION

RIVER: RV WK T12
REACH: R1 RS: 0.565

INPUT
Description:
Station Elevation Data num=

Sta Elev Sta Elev
107

Sta Elev Sta Elev Sta Elev

9698.74 2512.02 9700.23 2512.14 9715.31 2509.66 9723.45 2508.33 9733.62 2507.14
9734.89 2506.95 9744.79 2505.69 9745.17 2505.77 9748 2505.95 9751. 87 2506.13
9752.04 2506.14 9756.28 2506.41 9759.71 2506.52 9760.11 2506.56 9786.5 2508.26
9793.97 2508.75 9795.18 2508.82 9796.15 2508.89 9797.16 2508.95 9797.74 2508.99
9800.44 2509.17 9800.68 2509.21 9801. 05 2509.26 9802.98 2509.57 9804.79 2509.86
9807.71 2510.09 9809.48 2510.24 9823.83 2511.42 9824.96 2511. 51 9831. 34 2512.04
9839.94 2512.87 9840.21 2512.89 9846.27 2513.48 9847.43 2513.39 9854. 48 2512.86
9858.26 2512.52 9867.68 2511. 78 9877.44 2510.88 9880.87 2510.59 9888.24 2509.88
9888.29 2509.87 9900.08 2510.38 9907.91 2510.74 9915.84 2510.79 9917.68 2510.79
9921.01 2510.8 9927.04 2510.86 9928.61 2510.85 9935.29 2510.9 9938.25 2510.88
9967.98 2511. 08 9970.06 2511.09 9971. 34 2511. 09 9972.22 2511. 09 9976.61 2511. 05
9980.11 2510.91 9982.57 2510.8 9986.742510.625 9992.78 2510.37 9996.15 2510.18

10000 2510.0410003.63 2509.9210016.35 2510.6310022.97 251110025.08 2511.12 •10028.91 2511.1610038.34 2511.2610063.57 2511.510082.12 2512.6110083.62 2512.7
10084.06 2512.7310085.92 2512.9210088.77 2513.2310089.21 2513.2510093.91 2513.71
10095.08 2513.74 10098.1 2514.0110098.82 2514.0210099.82 2514.0310100.93 2514.04
10104.19 2514.0710106.74 2514.110109.36 2514.1210112.54 2514 .1610116. 68 2514.24
10117.96 2514.2610123.28 2514.36 10123.5 2514.3610124.18 2514.36 10128.2 2514.47
10130.62 2514.6510131.01 2514.6810131.15 2514.69 10132.3 2514.7810137.36 2515.19
10138.17 2515.2610154.57 2516.6310156.242516.62 10156.4 2516.6210172.05 2516.74
10175.49 2516.7710176.64 2516.7810180.01 2516.9510184.54 2516.75 10185.2 2516.72
10185.88 2516.6810196.35 2516.66

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

'" '" '" '" '" '" '" '" ** '" '" '" '* '" '" '" 1< '" '* '* '" "'".. "' ....... '" '" '" '" '" '" '" '" '" '* '" '" '" '* '" '" '" '" '" '* '"
9698.74 .045 9986.74 .04510016.35 .045

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9972.2210025.08 595.77 595.77 595.77 .1 .3

Left Levee Station= 9846.27 Elevation= 2513.48

CROSS SECTION

RIVER: RV WK T12
REACH: R1 RS: 0.453

INPUT
Description:
Station Elevation Data num= 107

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

9943.87
9955.86
9970.34
9977.94
9996.69

10007.52
10023.79
10040.87
10053.66
10062.15
10090.03
10100.81
10109.88
10121. 68
10128.56
10138.68
10147.44
10154.25
10163.03
10201.58

2500.5 9946.02
2500.07 9960.35
2498.62 9970.42
2497.35 9979.65
2493.14 9997.28
2493.1410011. 92
2494.0210029.76
2494.5510044.06

2494.910055.72
2495.1710063.64
2495.710090.83

2495.5310101.87
2494.8310115.27
2494.2610122.89
2494.7110132.63
2495.6410140.18
2495.8810149.13
2496.0110157.43
2496.0410176.66
2499.910201. 75

2500.56 9946.08
2499.42 9965.26
2498.61 9971.84
2496.98 9991. 62
2493.01 9999.74
2493.46 10015.3
2494.2110030.42
2494.6310047.13
2494.9610057.53
2495.2610065.15
2495.7110095.21
2495.3910103.55
2494.5510117.43
2494.4110123.46
2495.1710134.25
2495.7410141.14
2495.8910152.46
2495.9410158.81
2497.1210180.92
2499.8810206.03

2500.56 9950.26
2499.05 9966.9
2498.54 9976.04
2494.2 9993.71

2492.58 10000
2493.7810018.15
2494.2310035.15
2494.7510049.74
2495.0210059.17
2495.3610065.56
2495.7910095.55
2495.2110105.62
2494.4510117.71
2494.4110125.77

2495.310134.97
2495.74 10142.4

249610152.48
2495.9110160.57
2497.5310188.65
2500.1210217.96

2500.55 9951.46
2498.88 9968.11
2497.77 9976.92
2493.78 9995.6

2492.610006.64
2493.7810021.29
2494.3710036.98
2494.84 10049.9
2495.0410060.69
2495.3910066.64
2495.7910097.93
2495.0310106.32
2494.4410118.45

2494.410127.98
2495.3810137.47
2495.7810144.47

249610152.82
2495.9110162.14
2498.4110192.31
2500.7310224.98

2500.46
2498.73
2497.61

2493.4
2493.07
2493.89
2494.44
2494.84
2495.07
2495.41
2495.84

2495
2494.3

2494.66
2495.54
2495.79
2496.01
2495.99
2498.78
2501. 08
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10229.61 2501. 3110232.97 2501.5110237.66 2501.7210247.51 2502.6610248.55 2502.69
10255.02 2503 10256 2503.04

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

.. '* '* '" ******* '* "' ... '" '* ..... * ... *************** ** '" '* '* '" '* '* ****
9943.87 .045 9996.69 .04510007.52 .045

Bank Sta: Left Right Lengths: Left Channel Right Caeff Centro Expan.
9993.71 10015.3 679.02 679.02 679.02 .1 .3

CROSS SECTION

RIVER: RV WK Tl2
REACH: R1 RS: 0.324

INPUT
Description:
Station Elevation Data num= 49

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
**********************************************"'*********************************

9858.06 2486.18 9858.07 2486.18 9858.18 2486.17 9858.3 2486.17 9859.35 2486.09
9859.97 2486.06 9868.71 2485.37 9872.99 2485.2 9878.2 2484.85 9885.33 2484.61
9887.76 2484.47 9888.07 2484.45 9897.2 2484.22 9897.36 2484.21 9898.39 2484.19
9904.36 2483.55 9906.04 2483.36 9909.64 2482.94 9921.75 2481.55 9931. 99 2479.78
9935.22 2479.26 9941.77 2478.22 9943.76 2477.9 9944.53 2477.87 9947.14 2477.77
9959.34 2477 .29 9964. 02 2477.1 9975.77 2477.41 9979.652477.53 9992.782476.848
9994.87 2476.74 10000 2476.4810000.52 2476.46 10006.22476.84910010.46 2477 .14

10015.62 2477.5 10059.3 2477.4610085.18 2477.4310092.93 2475.6210095.33 2475
10097.43 2475.6510099.68 2476.1610100.84 2476.4110119.05 2480.2310122.02 2480.8
10127.51 2481.8710130.49 2482.36 10137.6 2483.3810138.672483.54

Manning's n Values
Sta n Val

num=
Sta n Val

3
Sta n Val

9858.06 .045 9992.78 .045 10006.2 .045

Bank Sta: Left Right
9979.6510015.62

Lengths: Left Channel
o 0

Right
o

Coeff Contr.
.1

Expan.
.3

SUMMARY OF MANNING I S N VALUES

River:RV WK T12

Reach

*R1
*R1
*R1
*R1
*R1
*R1
*R1
*R1
*R1

River Sta.

1. 218
1.120
1.035
0.902
0.781
0.688
0.565
0.453
0.324

n1

· 05'"
.05*
· as'"
.05*
· as'"
.05*

.045*

.045*

.045*

n2

.045*

.045*

.045

.045*

.045*

.045*

.045*

.045*

.045*

n3

.05*

.05*

.05*

.05*

.05*

.05*
.045*
.045*
.045*

SUMMARY OF REACH LENGTHS

River: RV WK T12

Reach River Sta. Left * Channel * Right

*R1
*R1
*R1
*R1
*R1
*R1
*R1
*R1
*R1

1. 218
1.120
1. 035
0.902
0.781
0.688
0.565
0.453
0.324

514.31*
447.26*
702.68*
639.72*
490.49*
648.29*
595.77*
679.02*

0*

514.31*
447.26*
702.68*
639.72*
490.49*
648.29*
595.77*
679.02*

0*

514.31*
447.26*
702.68*
639.72*
490.49*
648.29*
595.77*
679.02*

0*

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS
River: RV WK T12

Reach River Sta. * Contr. * Expan.
*******************************************************

*R1
*R1
*R1
*R1
*R1
*R1
*R1
*R1
*R1

1.218
1.120
1. 035
0.902
0.781
0.688
0.565
0.453
0.324

.1*

.1*

.1*

.1*

.1*

.1*

.1*

.1*

.1*

.3*

.3*

.3*

.3*

.3*

.3*

.3*

.3*

.3*
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ERRORS WARNINGS AND NOTES
Errors Warnings and Notes for Plan : Wash K I1A

River: RV WK TIIA Reach: Rl RS: 0.542 Profile: lOO-YR FP
Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth

for the water surface and continued on with the calculations.
Warning:The energy loss was greater than 1.0 it (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated

water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The
program defaulted to critical depth.

River: RV WK TllA Reach: Rl RS: 0.444 Profile: 100-YR FP
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
Warning:The composite Mannings n value for the channel was larger than the largest entered n value or smaller than the

smallest entered n value.
Note: Manning's n values were composited to a single value in the main channel.

River: RV WK TllA Reach: R1 RS: 0.349 Profile: 100-YR FP
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
Warning:The composite Mannings n value for the channel was larger than the largest entered n value or smaller than the

smallest entered n value.
Note: Manning's n values were composited to a single value in the main channel.

River: RV WK TllA Reach: Rl RS: 0.219 Profile: 100-YR FP
Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth

for the water surface and continued on with the calculations.
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated

water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The
program defaulted to critical depth.

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was
used.

•

•

•
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E.3.!! HEC-RAS Output

RV Wash K Trib 6



HEC-RAS PIal HEC-RAS Plan: RVWash K T6 River: RV WKT6 Reach: Rl Profile: 100-YR FP ... ..

River Reach Sta Profile Q Total Min Ch·El W.S~··.Elev Crit;'LS~ E.G. Elev Slope Vel Chnl Flow Area Top Width ChI
Icfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)

RV WK T6 R1 5.986 100-YR FP 150.00 2580.70 2582.65 2582.56 2583.05 0.024641 5.11 29.42 31. 06 0.90
RV WKT6 R1 5.873 100-YR FP 150.00 2566.72 2568.40 2568.24 2568. H 0.022983 4. 69 32.01 31.59 0.81
RV WK T6 R1 5.744 100-YR FP 150.00 2550.68 2552.92 2552.79 2553.35 0.022619 5.28 28.40 25.42 0.88

RV WK T6 Rl 5.622 100-YRFP 170.00 2537.94 2539.80 2539.71 2540.16 0.018635 4.83 35.20 52.82 0.88
RV WKT6 R1 5.562 100-YR FP 170.00 2531. 80 2532.97 2532.86 2533.25 0.024977 3.85 40.11 50.15 0.89
RV WK T6 R1 5.506 100-YR FP 170.00 2524.73 2526.23 2526.23 2526.60 0.020457 4.97 36.32 56.69 0.93
RV WK T6 R1 5.448 100-YR FP 170.00 2518.01 2518.53 2518.43 2518.63 0.018860 2.66 68.55 161. 32 0.79
RV WKT6 R1 5.368 100-YR FP 170.00 2507.84 2508.63 2508.63 2508.84 0.028485 3.84 48.81 122.60 1. 00
RV WK T6 R1 5.366 100-YR FP 170.00 2507.54 2508.43 2508.36 2508.58 0.017657 3.19 56.12 124. 73 0.79
RV WK T6 R1 5.364 100-YR FP 170.00 2507.28 2508.14 2508.13 2508.36 0.026920 3.72 45.65 95.58 0.95
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HEC-RAS Version 3.1.3 May 2005
u.s. Army Corp of Engineers

Hydrologic Engineering Center
609 Second Street
Davis, California •x X XXXXXX

X X X
X X X
XXXXXXX XXXX
X X X
X X X
X X XXXXXX

XXXX
X X
X
X XXX
X
X X

XXXX

XXXX
X X
X X
XXXX
X X
X X
X X

XX
X X

X X
XXXXXX
X X
X X
X X

XXXX
X
X

XXXX
X

X
XXXXX

PROJECT DATA
Project Title: RV Wash K Trib 6
Project File RV Wash K Trib 6.prj
Run Date and Time: 1111/2"007 10:10:46 AM

Project in English units

Project Description:
Rio Verde ADMP, Project FCDMC 200lC056, RV Wash K Trib 6. Phase 3 RAS model
started in June 2005, preliminary model completed in August 2005.

RAS model
is prepared by Dibble Engineering. Field reconnaissance per report dated April
18, 2005.

For the study washes, the starting water surface elevation is on
RV Wash K Trib 6, and is taken from normal depth for three cross sections
repeated at ten-foot intervals. The slope-area method is the same as the normal
depth method.

RV Wash K Trib 6 Floodplain Delineation
From a point
approximately 500 feet north and 50 feet east of the intersection of 144th
Street and East Rock View Road {River Mile 5.373} to a point approximately 350
feet south and 2,300 feet west of the intersection of 144th Street and Black
Mountain Road (River Mile 5.986), a distance of 0.613 river miles.

The
Cross-section data were generated by INROADS. The mapped hydraulic base line
represents the 10,000-station point of the HEC-RAS model.

Topographic
mapping is supplied by the Flood Control District of Maricopa
County.

Discharge data is from the Rio Verde ADMP HEC-l model. The original
models are from the Flood Control District of Maricopa County, prepared for the
Rio Verde South Floodplain Delineation, the Rio Verde South Extension
Floodplain Delineation, the Rio Verde North Floodplain Delineation, and the Rio
Verde North Extension Floodplain Delineation. The HEC-l models were modified
for the Rio Verde ADMP. The final HEC-l files were received in February 2004
and FCDMC approved the hydrology model.

Hydrologic concentration points are
noted in cross-section descriptions using the corresponding HEC-l ID IS. The
flow rates have been rounded to the nearest 10 cubic feet per second (cfs).
Flow rates obtained from HEC-l are applied at the downstream end of the
relevant sub-basin and stepped upstream at cross-sections to meet the HEC-l
flow from the upstream sub-basin.

River Mile (RM) stationing is based upon
the estimated tie in point with downstream rece1v1ng waters or the start of
two-dimensional flow models. This point represents RM 0.000. The assumed
starting WS Elevation is based upon normal depth in the study wash.

Horizontal and Vertical Coordinate Basis for this project is as follows:

Horizontal--Arizona State Plane, Central Region, NAD 1983
Vertical--NAVD

1988

RAS model river naming corresponds to project river naming as
follows:

RV WK T6 = RV Wash K Trib 6

•

PLAN DATA

Plan Title: RV Wash K Trib 6
Plan File j : \200 6\10-0606.1 \Design Notebook\Drainage Design\HEC-RAS\RV_Wash_K_Trib_6 .p01

Geometry Title: RV Wash K Trib 6
Geometry File j : \200 6\ 10-0 606.1 \Design Notebook\Drainage Design\HEC-RAS\RV_Wash_ K_ Trib 6.g01

Flow Title
Flow File

Plan Summary Information:

RV Wash K Trib 6
j : \200 6\10-0 606.1 \Design Notebook\Drainage Design\HEC-RAS\RV_Wash_K_Trib_6. f01 •
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Number of: Cross Sections =

Culverts
Bridges

10
o
o

Mul tiple Openings
Inline Structures
Lateral Structures ""

Computational Information
Water surface calculation tolerance
Critical depth calculation tolerance
Maximum number of iterations
Maximum difference tolerance
Flow tolerance factor

0.01
0.01
20
0.3
0.001

Computation Options
Critical depth computed only where necessary
Conveyance Calculation Method: At breaks in n values only
Friction Slope Method: Average Conveyance
Computational Flow Regime: Subcritical Flow

Encroachment Data
Equal Conveyance True
Left Offset 0
Right Offset 0

River
RS
5.986
5.873
5.744
5.622
5.562
5.506
5.448
5.368
5.366
5.364

RV WK T6
Profile
PF 2
PF 2
PF 2
PF 2
PF 2
PF 2
PF 2

PF 2
PF 2
PF 2

Reach ""
Method

1
1
1
1
1
1
1
1
1
1

R1
Value! Value2

9985.9710015.29
9981.9810012.87
9988.38 10013.8
9981.4310029.26

9939.810005.79
9981.97 10019.4
9988.1910030.02
9966.9210046.43

995410048.26
9946.4110041.99

FLOW DATA

Flow Title: RV wash K Trib 6
Flow File j: \2006\10-0606.1 \Design Notebook\Drainage Design\HEC-RAS\RV_Wash_K_Trib_6. fOl

Flow Data (cfs)

* River
• RV WK T6
• RV WK T6

Reach
R1
R1

RS
5.986
5.622

100-YR FP •
150 •
170 •

Boundary Conditions

* River

* RV wK T6

GEOMETRY DATA

Reach

R1

Profile

100-YR FP

Upstream Downstream

Normal S - 0.026921 •

Geometry Title: RV wash K Trib 6
Geometry File j: \2006\10-0606.1 \Design Notebook\Drainage Design\HEC-RAS\RV_Wash_K_Trib_6 .gOl

CROSS SECTION

RIVER: RV WK T6
REACH: R1 RS: 5.986

INPUT
Description: 0=150 cfs (B1W4C, 24
Station Elevation Data num=

Sta Elev Sta Elev

hr)
47
Sta Elev Sta Elev Sta Elev

9890.55 2584. 32 9897.52 2584.38 9902.14 2584.33 9911. 08 2584.31 9916.78 2584.3
9921. 65 2584.29 9922.91 2584.26 9925.95 2584.21 9930.14 2584.19 9933.94 2584.12
9937.34 2584.11 9942 2584 9944.52 2583.99 9949.95 2583.88 9957.59 2583.72
9959.89 2583.67 9970.27 2583.28 9977.74 2582.95 9981. 64 2582.78 9983.92 2582.68
9985.97 2582.59 9994.21 2581.62 9995.052581.527 10000 2580.9810002.43 2580.7

10005.12 2581.1110007.792581.50710012.662582.2310013.19 2582.310015.292582.591
10015.64 2582.6410016.592582.7710049.172586.0210051.04 2586.210053.39 2586.04
10054.16 258610054.97 2585.9510066.25 2585.2410076.55 2584.5810079.03 2584.43
10082.58 2584.210086.57 2584.4610087.07 2584.4910092.14 2584. 83 10129 2587.33
10131.18 2587.4710135.83 2587.52

Manning's n Values
Sta n Val

num""
Sta n Val

3
Sta n Val

9890.55 .055 9995.05 .0510007.79 .055

Bank Sta: Left Right
9985.9710015.29

CROSS SECTION

RIVER: RV WK T6
REACH: R1

Dibble Engineering
November, 2007

Lengths: Left Channel Right
601.19 601.19 601.19

RS: 5.873

Caeff Contr.
.1

3

Expan.
.3
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9881. 64 2570.64 9882.42 2570.61 9884.7 2570.55 9889.09 2570.64 9891.05 2570.64
9896.4 2570.71 9896.54 2570.71 9901.14 2570.68 9903.35 2570.68 9903.98 2570.68

9908.31 2570.66 9910.77 2570.63 9916.04 2570.58 9920.65 2570.53 9962.77 2569.49
9971.1 2568.96 9973.22568.92 9977.62 2568.79 9977.79 2568.79 9978.38 2568.76

9978.69 2568.74 9981.982568.361 9987.2 2567.76 9988.77 2567.58 9991. 53 2567.19
9993.98 2566.98 9995.81 2566.94 9998.13 2566.85 10000 2566.8110003.73 2566.72

10004.96 2566.92 10006.9 2567.27 10010.4 2567.8810012.87 2568.3610020.12 2568.98
10028.76 2569.6810034.71 2570.0610036.11 2570.1710040.59 2570.4110044.94 2570.79
10048.08 2570.9710053.792571.4910054.36 2571.5310061.75 2572 .21

Manning's n Values Dum= 3
Sta n Val Sta n Val Sta n Val

,. >II >\ .. '" *****,. .... "' .. "',. ... '" '" '" '" *** '*****.* "',. *** ... ""**_ •• * ....
9881.64 .055 9995.81 . 0510004.96 • 055

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9981.9810012.87 674.6 674.6 674.6 .1 .3

CROSS SECTION

RIVER: RV WK T6
REACH: R1 RS: 5.744

INPUT
Description:
Station Elevation Data Dum= 121

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
**********************************************'***********************"IIr**********

INPUT
Description:
Station Elevation Data Dum=

Sta Elev Sta Elev
44
Sta Elev Sta Elev Sta Elev •

9810.32
9828.94
9842.12
9851.97
9860.38
9872.93
9887.02
9895.91
9908.64
9928.47
9943.26
9955.81
9967.28
9983.43
9998.67

10006.67
10016.64
10026.05

10031. 3
10045.26

10060
10077.16

10093
10105.62
10113.17

2555.44 9810.64
2554.61 9832.4
2553.26 9843.57
2552.32 9853.58
2550.83 9864.85
2550.84 9874.2

2551.6 9887.37
2551.64 9899.75
2551.96 9911.46
2552.96 9931. 66
2553.49 9948.21
2554.03 9956.24

2554.1 9969.97
2553.75 9988.02
2551. 29 9999.08
2551.4810009.33
2553.14 10021

2554.110026.11
2554.6410036.99
2555.6810045.84
2556.2610061.36
2556.8910083.52
2557.0310094.61
2557.2410108.12
2557.57

2555.43 9815.62
2554.3 9834.07

2553.05 9846.16
2552.17 9856.33
2550.26 9865.43
2550.93 9879.74
2551.61 9887.49
2551. 74 9906.62
2552.12 9913.4
2553.06 9935.23
2553.69 9948.63
2554.05 9956.59
2554.08 9978.25
2552.97 9990.73
2551.22 10000
2552.0510012.38
2553.6110021.24
2554.0910029.12
2555.0910041.19

2555.710050.89
2556.310065.97

2556.9110087.02
2557.0610098.19
2557.3710110.62

2555.36 9817.55
2554.08 9837.28
2552.82 9846.97
2551. 95 9857.88
2550.27 9865.65

2551.4 9879.83
2551.61 9889.93

2551. 9 9907.4
2552.16 9915.01

2553.2 9937.71
2553.71 9949.76
2554. 07 9956.82
2554.02 9982
2552.56 9993.94
2551.0810002.55
2552.6710013.37
2553.5910024.73
2554.48 10031
2555.4210043.82
2555.9110055.69
2556.48 10070.1
2557.0210088.28
2557.0610100.21
2557.4910112.42

2555.37 9820.67
2553.78 9839.23
2552.75 9849.62
2551.19 9859.94
2550.27 9866.73

2551. 4 9883.4
2551.57 9891.26
2551.91 9908.3
2552.15 9925.62
2553.28 9939.12
2553.79 9955.25
2554.09 9964.65
2553.99 9982.86
2552.02 9996.89
2550.6810005.79
2552.87 10015.1
2553.9910025.87
2554.6310031.04
2555.6110044.37

2556.110057.38
2556.63 10073.8
2557.0310089.04

2557.110103.19
2557.5810113.08

2555.37
2553.52
2552.53
2550.91
2550.4
2551. 5

2551.62
2551.94
2552.85
2553.32

2554
2554.11
2553.84
2551. 56
2551.29
2553.05
2554.12
2554.63
2555.63
2556.16
2556.77
2557.03
2557.19
2557.57

•
Manning's n Values

Sta n Val
num=

Sta n Val
3
Sta n Val

9810.32 .055 9996.89 .0510006.67 .055

Expan.
.3

Coeff Contr.
.1

Lengths: Left Channel Right
646.38 646.38 646.38

Elevation= 2554.11

Bank Sta: Left Right
998210024.73

Left Levee Station= 9964.65

CROSS SECTION

RIVER: RV WK T6
REACH: R1 RS: 5.622

INPUT
Description: 0=170 cfs (CB2W4C, 24
Station Elevation Data Dum=

Sta Elev Sta Elev

hr)
72
Sta Elev Sta Elev Sta Elev

9958.26 2540.93 9959.89 2540.96 9965.27 2541.01 9966.41 2541. 02 9967.01 2541.02
9968.16 2541 9969.31 2541.05 9971.982540.791 9974.56 2540.54 9975.75 2540.39
9981. 33 2539.81 9983 2539.59 9985.01 2539.38 9986.68 2539.24 9987.93 2539.11
9990.46 2538.89 9994.63 2538.45 9995.792538.34 9999.45 2537.94 10000 2538

10000.94 2538.110001.06 2538.1110001.46 2538.1310006.69 2538.6410008.25 2538.74
10010.88 2538.9910019.642539.84810029.26 2540.7910030.26 2540.810030.41 2540.77
10036.22 2540.8210044.64 2540.95 10048 2541.0210057.51 2541.1610059.57 2540.82
10061.23 2540.5710063.21 2540.3210070.19 2539.0910071.79 2538.8310072.55 2538.61
10084.35 2540.2110094.47 2541.2910098.42 2541.7810104.57 2542.3810106.03 2542.36
10107.18 2542.3610110.15 2542.3710112.07 2542.38 10124.5 2542.1710128.72 2542.12
10129.27 2542.1410130.85 2542.1310134.43 2542.2110138.66 2542.3110140.39 2542.33
10145.46 2542.4510147.93 2542.47 10149.9 2542.5210152.93 2542.5810158.13 2542.72
10160.03 2542.7410161.582542.7610171.57 2543.0410171.67 2543.0510172.85 2543.07

10181.4 2543.4510183.93 2543.5610192.37 2543.9410193.93 2544.0110196.02 2544.1
10200.76 2544.2810208.96 2544.61

Manning's n Values
Sta n Val

num=
Sta n Val

3
Sta n Val •

9958.26 .05 9981.33 .0410019.64 .05
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Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9971.9810029.26 320.94 320.94 320.94 .1 .3

Ineffective Flow num= 1
Sta L Sta R Elev Permanent

10057.5110208.96 2541.16 F

CROSS SECTION

RIVER: RV WK T6
REACH: Rl RS: 5.562

INPUT
Description:
Station Elevation Data num= 86

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

"'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''******''''''*********''''''''''''''''''''''''''''''''''''''''''***"'''''''**'''''''''''''''''''''*'''*''''''''''''''''''''''''
9837.26 2534.15 9865.89 2533.7 9866.32 2533.69 9866.44 2533.69 9866.49 2533.69
9866.54 2533.69 9866.72 2533.69 9872.25 2533.58 9876.6 2533.46 9877.97 2533.43
9879.91 2533.37 9883.84 2533.34 9884.45 2533.37 9887.46 2533.37 9889.22 2533.3
9889.76 2533.3 9893.28 2533.17 9895.66 2533.15 9898.28 2533.07 9901. 6 2533.05
9903.21 2533.01 9906.78 2533.03 9907.6 2533.02 9909.19 2533.01 9913.79 2532.41
9913.98 2532.39 9918.45 2531. 88 9920.17 2531.68 9921.26 2531. 55 9921. 87 2531. 54
9927.94 2532.22 9929.89 2532.05 9936.32 2531. 51 9936.82 2531. 59 9936.99 2531. 63

9938.2 2531. 83 9939.61 2532.12 9944.06 2533 9944.57 2533.1 9949.55 2534.13
9952.2 2534.16 9953.14 2534.18 9957.77 2534.23 9960.58 2534. 31 9961.32 2534.31
9963.8 2534. 36 9972.05 2534.32 9975.41 2534.4 9976.27 2534.43 9980.862533.924

9984. 35 2533.54 9987.88 2533.2 9989.54 2533.02 9992.51 2532.71 10000 2531. 89
10000.87 2531.810004.04 2532.56 100052532.78410009.87 2533.9210011.46 2533.93

10012.3 2533.9310014.95 2533.9410016.45 2533.9410028.47 2533.710045.49 2533.39
lOOQa.25 2533. 27100Q9. 05 2533.2310055.88 2532.9610061.64 2532.7110061.67 2532.71
10061. 72 2532.7110062.11 2532.7410064.54 2532.7510065.062532.7710070.13 2532.85
10070.83 2532.8610071.03 2532.8710072.632532.9210075.632533.0310077.79 2533.1
10113.76 2534.1710116.88 2534.2610118.14 2534. 310121. 95 2534.4 10122.5 2534.42
10124.26 2534.47

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

'" * * '" '" '" '" '" * '" '" '" '" '" '" '" * '" '" '" "'''''''''''''''' "'''''''''''''''''''* "''''*'''***'''* "'* '" '" '"
9837.26 .05 9992.51 .04 10005 .05

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9980.8610009.87 294. 35 294.35 294.35 .1 .3

Right Levee Station-10014.95 Elevation= 2533.94

CROSS SECTION

RIVER: RV WK T6
REACH: Rl RS: 5.506

INPUT
Description:
Station Elevation Data num"'" 70

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
**"''''''''''*****'''***********.'''''' ••••• ''''''''''''* ••••••• '''''' •••• ''''''** ••• *************"'''''''****'''*'''*

9815.55 2527.39 9833.68 2526.57 9850.86 2525.78 9855.98 2525.51 9857.47 2525.4
9857.49 2525.4 9859.19 2525.27 9866.46 2525.26 9868.7 2525.31 9873.28 2525.41
9887.57 2525.73 9892.62 2525.84 9894. 8 2525.96 9900.21 2526.16 9901. 96 2526.22
9912.26 2526.64 9917.15 2526.81 9923.12 2526.76 9924. 92 2526.75 9930.87 2526.7
9933.7 2526.68 9933.89 2526.68 9935.43 2526.67 9938.92 2526.65 9946 2526.6
9946.1 2526.6 9947.08 2526.6 9948.46 2526.59 9963.31 2526.28 9977.96 2526.01

9981. 97 2525.94 9988.53 2525.58 9997.75 2525.03 10000 2524.92 10003.6 2524.73
10017.79 2525.81 10019.4 2525.9410025.32 2526.4210030.88 2526.3510034.56 2526.34
10038.91 2526.2910054.14 2526.2610059.54 2526.2410066.93 2526.23 10080.2 2526.71
10083.71 2526.8410084.93 2526.8810084.97 2526.8810085.53 2526.9110097.07 2527.15
10101.36 2527.2510117.27 2526.7610138.79 2526.1110139.02 2526.1310146.72 2525.32

10147.9 2525.210156.09 2524.6710156.16 2524.6710160.41 2523.9910160.67 2523.92
10160.83 2523.91 10161.7 252410166.65 2524.5810188.25 2527.0710193.29 2526.77
10205.69 2526.0310213.42 2525.6310235.68 2526.4910249.12 2527.0510249.27 2527.04

Manning IS n Values
Sta n Val

num=
Sta n Val

3
Sta n Val

9815.55 .05 9981. 97 .0410017.79 .05

Bank Sta: Left Right Lengths: Left Channel Right
9981.97 10019.4 301.58 301.58 301.58

Ineffective Flow num= 1
Sta L Sta R Elev Permanent

10025.3210249.27 2526.42 F
Left Levee Station= 9917.15 Elevation= 2526.81
Right Levee Station=10101.36 Elevation= 2527.25

CROSS SECTION

Coeff Contr.
.1

Expan.
.3

RIVER: RV WK T6
REACH: R1 RS: 5.448

INPUT
Description:
Station Elevation Data num"'"

Sta Elev Sta Elev
124

Sta Elev Sta Elev Sta Elev

9720.56 2520.72
9766.22 2520.06
9794.22517.24

9806.51 2517.41

9722.1 2520.74
9768.22519.88

9794.392517.25
9811 2517.38

9738.68 2520.92
9768.26 2519.88
9796.952517.29
9811.262517.38

9754.94 2520.46
9780.57 2518.81
9797.95 2517 .29
9815.96 2517.4

9766.17
9788.27
9806.24
9818.59

2520.06
2517.92

2517.4
2517.39
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9818.83 2517.39 9825.46 2517.44 9826.39 2517.43 9830.08 2517.47 9834. 31 2517 .1
9836.07 2516.92 9837.66 2516.77 9844.27 2516.14 9844.75 2516.1 9848.27 2515.79
9850.24 2515.59 9855.18 2515.18 9857.5 2515.16 9860.59 2515.14 9869.98 2516.42
9870.65 2516.52 9872.23 2516.75 9873.67 2516.96 9877.12 2517.45 9877.46 2517.47 •9878 .1 2517.53 9878.31 2517.54 9878.44 2517.54 9879.65 2517.64 9880.32 2517.66
9887.22 2518.15 9887.31 2518.15 9905.13 2519.04 9912.61 2519.46 9916.84 2519.67
9919.52 2519.77 9921.48 2519.83 9923.18 2519.88 9924.51 2519.92 9930.32 2520.07
9930.39 2520.07 9930.47 2520.07 9930.86 2520.05 9949.4 2519.59 9967.152519.14
9968.68 2519.09 9969.14 2519.07 9969.6 2519.06 9982.68 2518.61 9988.192518.429
9993.05 2518.27 9995.23 2518.2 9996.45 2518.16 10000 2518.0410000.67 2518.02

10006.85 2518.0110007.74 2518.0110013.69 2518.0710015.25 2518.1310018.65 2518.17
10021.13 2518.2710023.59 2518.3110026.92 2518.3910030.02 2518.4310030.22 2518.42
10031.21 2518.410037.75 2518.2710063.17 2517.7710096.83 2518.1810100.65 2518.22

10105.4 2518.1710130.74 2517.8810137.03 2518.1610140.54 2518.3 10146.4 2518.53
10174.87 2519.2610179.98 2519.4310180.35 2519.4110182.65 2519.3310186.18 2519.2
10210.97 2517.4310219.71 2516.8210219.81 2516.8210220.01 2516.8310242.06 2517.9
10250.41 2518.3210254.59 2518.5210255.38 2518.56 10267.8 2519.210273.02 2518.79
10287.92 2518.3110289.67 2518.3210291.96 2518.3310292.21 2518.3310295.152518.32
10300.04 2518.3110302.64 2518.2710309.77 2518.3210310.09 2518.3210311.12 2518.33
10323.91 2517.5710334.33 2516.8710342.23 2517.2710355.05 2517.8910368.94 2518.58
10370.98 2518.6610373.43 2518.7810377.26 2518.9410379.95 2518.81

Manning' 5 n Values num= 3
Sta n Val Sta n Val Sta n Val

** ...... ***'* ** ********* ........ ** .. ** ** *** ** ** .. **** *** **
9720.56 .05 9993.05 .0410021.13 .05

Bank Sta: Left Right Lengths: Left Channel Right Coeff Cantr. Expan.
9988.1910030.02 426.67 426.67 426.67 .1 .3

Left Levee Station- 9930.32 Elevation= 2520.07
Right Levee Station-10179.98 Elevation= 2519.43

CROSS SECTION

RIVER: RV WK T6
REACH: R1 RS: 5.368

INPUT
Description:
Station Elevation Data nurn= 114

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
***********************'*********************************************************

9573.49 2512.31 9580.14 2512.14 9582.69 2512.11 9582.77 2512.11 9589.51 2511. 73
9590.08 2511.69 9590.98 2511. 63 9599.61 2511.14 9603.46 2510.89 9605.52 2510.77
9609.47 2510.54 9615.95 2510.11 9619.24 2509.91 9622.35 2509.7 9624.01 2509.6
9629.14 2509.22 9629.23 2509.21 9629.29 2509.21 9629.8 2509.17 9642.68 2507.89
9644.36 2507.7 9644.7 2507.7 9650.17 2507.79 9653.86 2507.91 9655.51 2507.95

9658.3 2508.06 9666.43 2507.91 9674.45 2507.76 9679.57 2507.67 9684.36 2507.58
9688.93 2507.31 9694.25 2507.05 9709.77 2508.48 9718.05 2509.28 9719.18 2509.28 •9743.32 2509.63 9744.29 2509.68 9746.37 2509.77 9750.6 2509.56 9751. 66 2509.5
9757.94 2509.18 9760.74 2509 9765.34 2508.76 9769.81 2508.47 9772.79 2508.3
9778.88 2507.89 9779.79 2507.83 9787.4 2507.31 9787.84 2507.3 9787.92 2507.3
9788.6 2507.28 9793.67 2507.2 9796.56 2507.16 9808.1 2507.13 9812.32 2507.16

9812.34 2507.16 9812.43 2507.14 9814.27 2507.26 9814.81 2507.28 9826.18 2507.82
9859.57 2509.22 9862.38 2509.28 9872.35 2509.95 9874.63 2509.99 9877.86 2510.03
9878.22 2510.04 9879.97 2510.08 9881.8 2510.14 9892.56 2509.75 9901. 6 2509.43
9912.06 2508.96 9922.72 2508.73 9927.912508.594 9929.57 2508.55 9949.96 2508.12
9950.95 2508.16 9951.94 2508.21 9952.832508.23 9954.81 2508.28 9955.38 2508.27
9958.42 2508.28 9958.44 2508.28 9963.31 2508.29 9963.85 2508.29 9966.92 2508.59
9968.77 2508.53 9974.07 2508.4 9975.08 2508.37 9981.67 2508.21 9982.02 2508.2
9982.29 2508.2 9985.88 2508.11 9987.13 2508.07 9989.06 2508.03 9989.43 2508.04
9996.07 2507.9 9996.43 2507.91 10000 2507.8410001.29 2507.8610002.29 2507.88

10004.32 2507.910008.05 2507.9410008.562507.9410011.13 2507.9610025.59 2508.19
10026.37 2508.210029.75 2508.2410034.13 2508.4110037.84 2508.4110042.75 2508.42
10044.55 2508.4910046.43 2508.5610051.922508.7210078.34 2510.16

Manning I 5 n Values num= 3
Sta n Val Sta n Val Sta n Val

************************************************

9573.49 .05 9954.81 .0410029.75 .05

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9966.9210046.43 10 10 10 .1 .3

Left Levee Station= 9881. 8 Elevation= 2510.14

CROSS SECTION

RIVER: RV WK T6
REACH: R1 RS: 5.366

INPUT
Description: This cross section is one of two cross sections added to the

downstream end of the model to establish the starting water
surface elevation using the normal depth calculations. This cross
section is not plotted on the work maps, nor is used in plotting
the base flood elevations. Attempts to remove the negative
surcharge of the floodway profile were unsuccessful.

Station Elevation Data num= 116
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

9573.5 2511. 82 9586.51 2511. 76 9587.71 2511.76 9591. 22 2511.76 9591.61 2511.74
9591. 7 2511. 73 9601. 43 2511.14 9602.27 2511.09 9609.14 2510.66 9611.29 2510.5 •9614.11 2510.33 9616.12 2510.19 9621.28 2509.8 9624.06 2509.61 9631.4 2509.03

9632.82 2508.9 9633.17 2508.89 9637.33 2508.49 9639.21 2508.35 9641.2 2508.19
9643.6 2507.94 9651. 08 2507.14 9651. 56 2507.1 9656.24 2507.4 9661. 78 2507.72

9661. 87 2507.73 9668.02 2507.64 9674.43 2507.49 9680.66 2507.37 9685.08 2507.21
9691. 08 2506.87 9695.18 2506.64 9705.12 2507.72 9714.3 2508.7 9717.99 2508.67

9721. 5 2508.64 9724.1 2508.63 9727.35 2508.62 9738.13 2508.77 9738.56 2508.8
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Expan.
.3

E1evation- 2509.38

9741.14 2508.91 9745.72 2509.12 9752.04 2509.41 9754.12 2509.3 9754.62 2509.27
9761. 5 2508.88 9763.69 2508.73 9767.08 2508.53 9770.77 2508.28 9771.14 2508.25

9776.67 2507.88 9778.56 2507.76 9781. 75 2507.55 9790.12 2506.99 9790.9 2506.94
9794.02 2506.72 9800.96 2506.67 9808.3 2506.46 9808.65 2506.45 9810.71 2506.41
9812.32 2506.34 9814.79 2506.54 9815.84 2506.59 9836.78 2507.95 9844 2508.21
9848.78 2508.44 9862.81 2509.03 9866.69 2509.1 9869.1 2509.26 9869.65 2509.27
9870.51 2509.29 9870.88 2509.29 9872.04 2509.32 9875.47 2509.42 9878.52 2509.5
9886.54 2509.76 9890.88 2509.59 9894.54 2509.41 9894.61 2509.41 9904.36 2508.98
9915.18 2508.53 9927.56 2508.24 9936.252508.038 9941.77 2507.91 9944.62 2507.85
9948.79 2508.02 9954 2508.52 9959.162508.37 9959.72 2508.36 9959.73 2508.36
9961. 52 2508.32 9965.41 2508.2 9969.14 2508.11 9972.26 2508.05 9974.672508.03

9979.3 2507.91 9981.1 2507.89 9996.48 2507.66 9998.15 2507.62 9999.022507.57
10000 2507.5410000.89 2507.5610005.74 2507.58 10033.7 2508.03 10035.2 2508.05

10037.91 2508.09 10043.2 2508.2410044.54 2508.3110052.65 2508.5710056.98 2508.82
10062.22 2509.0210063.05 2509.0510065.49 2509.1210077.26 2509.7710078.22 2509.76
10079.63 2509.78

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

*** *** '* * *** "' .. * .... '* .. * ** .... **** .. '" * * *** * .**-*.** •• '" **
9573.5 .05 9936.25 .04 10033.7 .05

Bank Sta: Left Right Lengths: Left Channel Right Caeff Contr. Expan.
995410052.65 10 10 10 .1 .3

Left Levee Station"'" 9886.54 Elevation= 2509.76

CROSS SECTION

RIVER: RV WK T6
REACH: R1 RS: 5.364

INPUT
Description: This cross section is One of two cross sections added to the

downstream end of the model to establish the starting water
surface elevation using the normal depth calculations. This cross
section is not plotted on the work maps, nor is used in plotting
the base flood elevations.

Station Elevation Data num"'" 109
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

9568.03 2511. 34 9568.04 2511.34 9570.5 2511.36 9576.96 2511.32 9577.39 2511.33
9578.72 2511.33 9581.56 2511.32 9586.8 2511.31 9587.84 2511.31 9592.6 2511.3
9593.55 2511. 3 9595.83 2511.29 9597.46 2511.18 9597.8 2511.15 9605.58 2510.61
9607.75 2510.44 9620.01 2509.27 9623.07 2509.01 9624.44 2508.9 9625.17 2508.86
9625.71 2508.83 9625.92 2508.83 9626.13 2508.81 9629.3 2508.71 9632.45 2508.79
9639.16 2508 9639.52 2507.95 9642.61 2507.59 9643.39 2507.51 9647.86 2506.82
9649.79 2506.91 9651. 61 2507.01 9656.48 2507.26 9662.47 2507.62 9664.02 2507.58
9666.29 2507.46 9672.37 2507.21 9674.78 2507.07 9678.25 2506.89 9678.6 2506.83

9684.5 2506.35 9687.94 2506.11 9703.2 2507.8 9706.48 2508.16 9710.66 2508.01
9715.6 2507.94 9721. 34 2507.8 9727.28 2507.77 9728.19 2507.82 9743.42 2508.61

9750.94 2509.01 9751.84 2509.05 9752.04 2509.04 9760.92 2508.44 9763.62 2508.26
9769.95 2507.84 9775.17 2507.48 9784.26 2506.81 9786.78 2506.64 9793.34 2506.15
9797.47 2506.01 9803.41 2505.61 9804.59 2505.55 9807.68 2505.33 9810.17 2505.6
9811.43 2505.69 9824.01 2506.88 9831. 59 2507.31 9838.27 2507.86 9851. 38 2508.48
9853.81 2508.64 9857.7 2508.78 9861. 02 2508.76 9873.69 2509.04 9881. 58 2509.26
9883.76 2509.31 9885.79 2509.38 9888.5 2509.26 9890.94 2509.17 9901. 87 2508.71
9913.65 2508.25 9915.2 2508.21 9916.16 2508.25 9921.11 2508.24 9938.07 2508.21
9940.07 2508.2 9946.4 2508.14 9950.26 2508.04 9951.13 2508.01 9955.52 2507.93
9955.54 2507.93 9957 2507.9 9961. 57 2507.86 9964.11 2507.79 9967.93 2507.75
9998.04 2507.3 10000 2507.2810009.15 2507.4310020.07 2507.610029.94 2507.77

10042.65 2508.1610043.57 2508.1910051.89 2508.4410056.13 2508.5510063.36 2508.93
10064.85 2508.9810069.79 2509.2610070.51 2509.2310075.44 2509.3

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

************************************************
9568.03 .05 9946.4 .0410042.65 .05

Bank Sta: Left Right Coeff Contr.
9946.410042.65 .1

Left Levee Station=- 9885.79

SUMMARY OF MANNING' S N VALUES

River:RV WK T6

Reach

*R1
*R1
*R1
*R1
*R1
*R1
*R1
*R1
*R1
*R1

River Sta.

5.986
5.873
5.744
5.622
5.562
5.506
5.448
5.368
5.366
5.364

n1

.055*

.055*

.055*
.05*
.05*
.05*
.05*
.05*
.05*
.05*

n2

.05*

.05*

.05*

.04*

.04*

.04*

.04*

.04*

.04*

.04*

n3

.055*

.055*

.055*
.05*
.05*
.05*
.05*
.05*
.05*
.05*

********************************************************************************

SUMMARY OF REACH LENGTHS

River: RV WK T6

Reach River Sta. Left * Channel * Right
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*RI
*RI
*RI
*RI
*RI
*RI
*RI
*RI
*RI
*RI

5.986
5.873
5.744
5.622
5.562
5.506
5.448
5.368
5.366
5.364

601.19*
674.6*

646.38*
320.94*
294.35*
301. 58*
426.67*

10*
10*

601.19*
674.6*

646.38*
320.94*
294.35*
301.58*
426.67*

10*
10*

601.19*
674.6*

646.38*
320.94*
294.35*
301.58'"
426.67*

10*
10*

•
SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS
River: RV WK T6

Reach River Sta. .. Contr. * Expan .

*RI
*RI
*RI
*RI
*RI
*RI
*RI
*RI
*RI
*RI

5.986
5.873
5.744
5.622
5.562
5.506
5.448
5.368
5.366
5.364

.1 *

.1 *

.1 *

.1 *

.1 *

.1 *

.1 *

.1*

.1 *

.1 *

• 3*
.3*
.3*
.3*
.3*
.3*
.3*
.3*
.3*
.3*

ERRORS WARNINGS AND NOTES
Errors Warnings and Notes for Plan : Wash K IIA

River: RV WK TIIA Reach: Rl RS: 0.542 Profile: lOO-YR FP
Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth

for the water surface and continued on with the calculations.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated

water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The
program defaulted to critical depth.

River: RV WK TllA Reach: Rl RS: 0.444 Profile: 100-YR FP
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
Warning:The composite Mannings n value for the channel was larger than the largest entered n value or smaller than the

smallest entered n value.
Note: Manning's n values were composited to a single value in the main channel.

River: RV WK TIIA Reach: RI RS: 0.349 Profile: 100-YR FP
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
Warning:The composite Mannings n value for the channel was larger than the largest entered n value or smaller than the

smallest entered n value.
Note: Manning's n values were composited to a single value in the main channel.

River: RV WK TIIA Reach: RI RS: 0.219 Profile: 100-YR FP
Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth

for the water surface and continued on with the calculations.
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated

water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The
program defaulted to critical depth.

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was
used.

•

•
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HEC-RAS Plan: RV WK T6D Profile: ··100~YR FP ....

River Froude f
River •Reach Sta •Profile Q Total Min Ch E1 W.S.E1ev crit W.S. IE.G.E1ev Slope •Ve1Chn1 Flow·Area !Top Width ChI

(cfsl (ftl (ftl (ftl (ft) (ft/ftl (ft/s) (sqftl (ftl

RV WKT60S1 R1 0.522 100-YR·FP 14.00 2525.90 2526.07 2525.97 2526.15 0.027160 0.94 6.26 21. 00 0.57

RV WK T60 S1 R1 0.387 100-YR FP 14.00 2506.75 2507.38 2507.29 2507.45 0.025134 2.20 6.37 19.93 0.69
RV WK T60·S1 Rl 0.337 100-YR.FP 14 .00 2501.11 2501.68 2501. 59 2501.73 0.018991 1. 84 8.18 32.61 0.59
RV WK T6D Sl R1 0.335 100-YR FP 14 .00 2500.80 2501. 32 2501. 31 2501. 43 0.054229 2.72 5.16 21.58 0.96
RV WK T60S1 R1 0.333 100-YRFP 14.00 2500.45 2501. 01 2500.94 2501. 07 0.025045 1. 94 7.61 34.55 0.66
RV WK T60 R1 2.629 100-YRFP 210.00 2655.47 2657.08 2656.89 2657.27 0.015257 4.03 65.31 82.04 0.66
RVWK T60 R1 2.579 100-YR·FP 210.00 2651.25 2652.20 2652.16 2652.34 0.023195 3.86 81. 64 300.95 0.77

RV WK T60 .'. R1 2.470 100-YR FP 210.00 2635.70 2638.77 2638.46 2639.22 0.021957 5.35 39.26 25.59 0.76
RV WKT60 R1 2.378 100-YR FP 350.00 2626.13 2628.48 2628.37 2629.03 0.020900 6.01 61. 68 51. 75 0.83
RV WKT60 R1 2.245 100-YR FP 350.00 2610.04 2612.26 2612.26 2613.03 0.024311 7.28 53.33 37.41 0.91
RV WKT6D R1 2.120 100-YR FP 350.00 2596.67 2597.81 2597.65 2598.02 0.020841 4.34 99.39 126.91 0.76
RV WK T60 R1 2.001 100-YRFP 460.00 2581. 01 2583.88 2583.88 2584.54 0.021356 7.08 7B .83 59.28 0.86
RV WKT60 R1 1. 894 100-YR FP 460.00 2569.10 2571.10 2571.10 2571. 41 0.017924 5.58 131.94 186.32 0.75
RV WK T60 R1 1.833 100-YR FP 460.00 2562.30 2563.62 2563.45 2563.80 0.022026 4.37 147.60 237.25 0.78
RV WK T60 R1 1.832 Lat Struct
RVWK T60 R1 1.771 100-YR FP 460.00 2554.20 2555.17 2555.08 2555.42 0.026937 3.58 123.92 299.31 0.80
RV WKT60 R1 1.678 100-YR FP 460.00 2540.23 2541. 90 2541.77 2542.12 0.028314 4.43 125.46 234.66 0.85
RV WK T60 R1 1.614 100-YR FP 460.00 2532.27 2532.29 2532.22 2532.58 0.027895 0.21 110.52 151. 97 0.37
RV WK T60 R2 1.567 100-YR FP 446.00 2523.81 2525.86 2525.72 2526.16 0.024315 5.29 107.41 141. 87 0.90
RV WK T6D R2 1.453 100-YR FP 446.00 2506.36 2507.63 2507.61 2508.09 0.038140 5.66 83.23 89.66 1. 00
RV WK T60 R2 1. 397 100-YR FP 446.00 2497.70 2500.44 2500.44 2500.82 0.017191 5.80 111. 21 135.09 0.76
RV WK T60 R2 1.313 100-YR FP 446.00 2487.75 2491. 73 2492.02 0.010595 4.55 116.49 110.93 0.56
RV WKT60 R2 1.311 100-YR FP 446.00 2487.46 2491.66 2491.92 0.008655 4.39 126.64 118.42 0.51
RV WKT60 R2 1.309 100-YRFP 446.00 2487.33 2491.43 2491.28 2491.80 0.013018 5.37 109.89 112.05 0.62
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HEC-RAS Version 3.1.3 May 2005
U.S. Army Corp of Engineers

Hydrologic Engineering Center
609 Second Street
Davis, California •X X XXXXXX
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PROJECT DATA
Project Title: RV Wash K Trib 60
Project File RV Wash K Trib GO.prj
Run Date and Time-;- 11/1:/2:007 10: 11: 08 PM

Project in English units

Project Description:
Rio Verde ADMP, Project FCDMC 2001C056, river system including RV Wash K Trib
60 and RV Wash K Trib 60 Split 1. Phase 3 RAS model started in June 2005,
preliminary model completed in August 2005.

RAS model is prepared by Dibble
Engineering. Field reconnaissance per report dated April 18, 2005.

For the
study washes, the starting water surface elevation for both RV Wash K Trib 60
and RV Wash K Trib 60 Split 1 is taken from normal depth for three cross
sections repeated at ten-foot intervals. The slope-area method is the same as
the normal depth method.

RV Wash K Trib 60 Floodplain Delineation
From a
point approximately 600 feet south and 20 feet west of the intersection of
144th Street and East Rock View Road (River Mile 1.313) to a point
approximately 900 feet south and 200 feet west of the intersection of 136th
Street and Black Mountain Road (River Mile 2.629), a distance of 1.316 river
miles.

RV Wash K Trib 60 Split 1 Floodplain Delineation
From a point
approximately 30 feet north of the intersection of 144th Street and East Rock
View Road (River Mile 0.337) to the divergence of RV Wash K Trib 60 and RV Wash
K Trib 60 Split 1 at a point approximately 400 feet north and 1,000 feet west
of the intersection of 144th Street and East Rock View Road (River Mile 0.565),
a distance of 0.228 river miles.

The Cross-section data were generated by
INROADS. The mapped hydraulic base line represents the 10,OOO-station point of
the HEC-RAS model.

Topographic mapping is supplied by the Flood Control
District of Maricopa County.

Discharge data is from the Rio Verde ADMP HEC-l
model. The original models are from the Flood Control District of Maricopa
County, prepared for the Rio Verde South Floodplain Delineation, the Rio Verde
South Extension Floodplain Delineation, the Rio Verde North Floodplain
Delineation, and the Rio Verde North Extension Floodplain Delineation. The
HEC-l models were modified for the Rio Verde ADMP. The final HEC-l files were
received in February 2004 and FCDMC approved the hydrology model.

Hydrologic
concentration points are noted in cross-section descriptions using the
corresponding HEC-l ID's. The flow rates have been rounded to the nearest 10
cubic feet per second (cfs). Flow rates obtained from HEC-l are applied at the
downstream end of the relevant sub-basin and stepped upstream at cross-sections
to meet the HEC-l flow from the upstream sub-basin.

River Mile (RM)
stationing is based upon the estimated tie in point with downstream receiving
waters or the start of two-dimensional flow models. This point represents RM
0.000. The assumed starting WS Elevation is based upon normal depth in the
study wash.

Horizontal and Vertical Coordinate Basis for this project is as
follows:

Horizontal--Arizona State Plane, Central Region, NAD
1983

Vertical--NAVD 1988

RAS model river naming corresponds to project
river naming as follows:

RV WK T6D = RV Wash K Trib 6D
RV WK T6D Sl - RV

Wash K Trib 60 Split

PLAN DATA

•

•
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Plan Title: RV Wash K Trib 60
Plan File j: \2006\10-0606.1 \Design Notebook\Drainage Design\HEC-RAS\RV_Wash_K_Trib_6D.p01

Geometry Title: RV Wash K Trib 60
Geometry File j: \2006\10-0606.1 \Design Notebook\Drainage Design\HEC-RAS\RV_Wash_K_Trib_6D.g01

Flow Title
Flow File

RV Wash K Trib 6D
j: \2006\10-0606.1 \oesign Notebook\orainage Design\HEC-RAS\RV_Wash_K_Trib_60. f01

Plan Summary Information:
Number of: Cross Sections =< 23

Culverts 0
Bridges 0

Mul tiple Openings
Inline Structures
Lateral Structures '"'

Computational Information
Water surface calculation tolerance
Critical depth calculation tolerance =<

Maximum number of iterations
Maximum difference tolerance
Flow tolerance factor

0.01
0.01
20
0.3
0.001

Computation Options
Critical depth computed only where necessary
Conveyance Calculation Method: At breaks in n values only
Friction Slope Method: Average Conveyance
Computational Flow Regime: Subcritical Flow

Encroachment Data
Equal Conveyance True
Left Offset
Right Offset

River RV WK T6D Reach - R1
RS Profile Method Value1 Value2
2.629 PF 2 1 9986.7210013.25
2.579 PF 2 1 1000010037.54
2.470 PF 2 1 9985.1910010.78
2.378 PF 2 1 9984.9910020.17
2.245 PF 2 1 9985.4710007.83
2.120 PF 2 1 9975.2910011.06
2.001 PF 2 1 9984.0110009.25
1. 894 PF 2 1 9980.2110010.44
1.833 PF 2 1 9956.5710014.33
1.771 PF 2 1 9962.8210037.81
1. 678 PF 2 1 9915.1910015.88
1. 614 PF 2 1 9936.5410124.46

River RV WK T6D Reach R2
RS Profile Method Value! Value2
1.567 PF 2 1 9989.1 10061. 7
1.453 PF 2 1 9972.910012.58
1.397 PF 2 1 9982.6610011.09
1.313 PF 2 1 9984.2810026.66
1.311 PF 2 1 9989.7910027.72
1.309 PF 2 1 9995.8210025.18

River RV WK T6D Sl Reach '"' R1
RS Profile Method Value1 Value2
0.522 PF 2 1 9994.4310004.24
0.387 PF 2 1 9997.2510017.18
0.337 PF 2 1 9989.1210013.42
0.335 PF 2 1 9993.0210013.89
0.333 PF 2 1 9995.5410021.67

FLOW DATA

Flow Title: RV Wash K Trib 60
Flow File j:\2006\10-0606.1\Design Notebook\Drainage Design\HEC-RAS\RV_Wash_K_Trib_6D.f01

Flow Data (cfs)

'" River
• RV WK T6D
• RV WK T6D
• RV WK T6D
• RV WK T6D
• RV WK T6D Sl

Reach
R1
R1
R1
R2
R1

RS
2.629
2.378
2.001
1.567
0.522

100-YR FP •
210 '"
350 •
460 '"
446 '"

14 •

Boundary Conditions
****"''''**'''******'''*'''****'''****************'''******''''''*****'''",****",,,,,,,,,,**********,,,,,,******,,,,,,'*****************,,,***

* River Reach Profile Upstream Downstream
*****************"'**"'*"''''**''''''*****''''''*************************"'******"'******"'**************"'****"'*********

• RV WK T6D
• RV WK T6D Sl

R2
R1

100-YR FP
100-YR FP

Normal S ",. 0.013 *
Normal S ... 0.025 '"

'" '" * * '" * * * ** '" '" '" * * * * * * * * * * ** * * * * * ** * * * '" * * * * * '" '" * * * * '" '" '* * '* * * '* '* '" '" * * * '" '" '* '* * * * '* '* * .. * * * '" '" * * * * * * '" '" * * ** '* '* * ** '" * '* * * * * * "'*

GEOMETRY DATA

Geometry Title: RV Wash K Trib 60
Geometry File: j:\2006\10-0606.1\Design Notebook\Drainage Design\HEC-RAS\RV_Wash_K_Trib_6D.g01

Reach Connection Table
'*'*****"'''''''**'''*''''****'***********'*'*****''''''''''''****'''****''''''****"''*'"'''****'''*****'*****'''''''''****'''
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.. River Reach Upstream Boundary .. Downstream Boundary ..
*********************************************************************************

JUNCTION INFORMATION

* RV WK T6D
.. RV WK T6D
.. RV WK T6D 51

R1
R2
R1

J1
J1

J1

•Name: Jl
Description:
Energy computation Method

Length across Junction
River Reach

RV WK T6D R1
RV WK T6D R1

Tributary
River

to RV WK T6D Sl
to RV WK T6D

R1
R2

Reach Length Angle
225.17
246.16

CROSS SECTION

RIVER: RV WK T6D
REACH: R1 RS: 2.629

INPUT
Description: 0=210 cis (BIW4A, 24
Station Elevation Data num=

Sta Elev Sta Elev

hr)
104

Sta Elev Sta Elev St. Elev

Manning's n Values
Sta n Val Sta

9839.24
9882.71
9894.53
9911. 85
9966.41
9984.42
9999.3

10024.79
10043.87
10094.31
10095.62
10095.93

10097.7
10103.75
10195.57
10198.59
10258.85
10293.6

10299.71
10333.23
10366.18

2670.2 9840.94
2665.1 9886.61

2662.22 9895.04
2659.94 9920.19
2657.71 9970.98
2656.53 9986.19
2655.47 9999.98

2656.610033.86
2655.710058.22

2657.3310094.74
2657.3310095.64
2657.3310095.94
2657.3510097.99
2657.4110129.48
2658.0810195.75
2658.0410199.41
2657.3410282.25
2659.1910294.22
2660.0110302.55
2662.8310341.28
2664.3410368.01

2670.41 9842.86
2664.36 9888.56
2662.12 9901.29
2658.92 9939.49
2657.29 9975.03
2656.45 9986.72
2655.51 10000
2656.7710038.24
2657.2410058.24
2657.3310094.93
2657.3310095.75
2657.3310095.98
2657.3510098.43
2657.6910185.94
2658.0810195.83
2658.0310200.07
2658.5810290.27
2659.22 10297.2
2660.6210307.65
2663.4910345.91

2664.410368.67

num= 3
n Val Sta

2670.35 9873.9
2663.83 9893.34
2661.22 9902.42
2658.45 9965.11
2657.06 9976.25
2656.43 9993.05
2655.5110011.11
2656.0410039.44
2657.2410079.28
2657.3310095.27
2657.3310095.83
2657.3310096.01
2657.3610099.13

2658.310193.16
2658.0810195.88
2658.0210206.81

265910291.22
2659.4610297.6
2660.9710319.34
2663.68 10348.7
2664.4210370.85

n Val

2666.22 9880.54
2662.54 9894.43
2661. 08 9903.8
2657.82 9966.03
2656.97 9978.72
2655.95 9997.22
2656.2110013.25
2655.8210041. 54

2657.310092.76
2657.3310095.49
2657.3310095.89
2657.3310097.48
2657.3610100.43
2658.14 10195
2658.0810197.95
2657.9410258.76
2659.0510292.52
2659.5610298.08
2661.7710328.96
2663.7710356.94
2664.46

2665.38
2662.24
2660.91
2657.73
2656.77
2655.63
2656.35
2655.44
2657.33
2657.33
2657.33
2657.34
2657.38

2658.1
2658.05
2657.35
2659.12
2659.67
2662.52
2664.09 •9839.24 .055 9986.72 .0510013.25 .055

Bank Sta: Left Right
9986.7210013.25

Lengths: Left Channel Right
264.65 264.65 264.65

Coeff Contr.
.1

Expan.
.3

CROSS SECTION

RIVER: RV WK T6D
REACH: R1 RS: 2.579

INPUT
Description:
Station Elevation Data num=

Sta Elev Sta Elev
100

Sta Elev Sta Elev Sta Elev

9841.1 2656.24 9842.58 2656.07 9877.03 2652.34 9879.86 2652.12 9885.01 2651. 81
9892.4 2651.39 9899.54 2650.96 9900.04 2650.93 9905.14 2651. 2 9909.75 2651. 54

9914.85 2651. 66 9916.83 2651.67 9925.26 2651.96 9930.31 2652.05 9935.37 2652.14
9940.41 2652.22 9945.46 2652.29 9947.85 2652.32 9953.33 2652.38 9958.84 2652.41
9963.5 2652.43 9965 2652.3 9974.63 2652.37 9976.79 2652.39 9978.94 2652.41

10000 2651. 5410006. 91 2651.2510006.97 2651.2510011.87 2651.3610016.86 2651.45
10023.482651.58710026.52 2651.6510026.75 2651.6510031.67 2651.7410036.52 2651. 82
10042.02 2651.8610046.83 2651. 9210051. 82 2651.9510056.81 2651.97 10061.8 2652
10066.78 2652.0310067.34 2652.0210071.91 2652.0110076.73 2652.0110081.69 2652
10086.66 265210091.62 2651.9910096.59 2651.9910098.48 265210102.35 2651.98
10106.49 2651.9710111.45 2652 10116.4 2652.0410121.36 2652.0810126.32 2652.14
10129.28 2652.210132.85 2652.3110136.22 2652.3910141.17 2652.4310146.14 2652.46

10151.1 2652.4810155.91 2652.5110158.24 2652.5510162.25 2652.6210192.76 2651. 54
10193.55 2651.4910193.91 2651.4910194.21 2651.4910194.35 2651.4910215.17 2651.66
10219.36 2651. 3610223. 38 2651.1110230.05 2650.8210232.93 2650.7110235.17 2650.75
10240.23 2650.8610246.78 2651.0710253.71 2651.2410258.45 2651.4510262.42 2651. 68
10265.73 2651.9310270.83 2652.310272.63 2652.410277.37 2652.6910282.15 2652.99
10286.952653.2910291.73 2653.610296.23 2653.88 10301.3 2654.2210302.53 2654.28
10306.41 2654.49 10311.3 2654.7610316.12 2655.0210321.06 2655.28 10326 2655.55
10330.952655.8210334.12 2655.9810336.93 2656.0410341.57 2656.0910345.59 2656.09

num=
Sta n Val

Bank Sta: Left Right
1000010023.48

Ineffective Flow num:.
Sta L Sta R Elev

Manning's n Values
Sta n Val

•Expan.
.3

Coeff Contr.
.1

Right
580.4

3
Sta n Val

.0510023.48 .055

Lengths: Left Channel
580.4 580.4

1
Permanent

10000• 0559841.1
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10162.2510345.59 2652.62 F

CROSS SECTION

RIVER: RV WK T6D
REACH: R1 RS: 2.470

INPUT
Description:
Station Elevation Data num=

Sta Elev Sta Elev
59
Sta Elev Sta Elev Sta Elev

9795.87 2642.69 9801. 4 2642.7 9820.03 2641. 5 9828.17 2640.97 9830.38 2640.82
9836.32 2640.43 9855.35 2639.19 9861.39 2638.41 9863.67 2638.21 9868.06 2637.83
9870.78 2637.59 9884.38 2638.42 9885.33 2638.48 9885.76 2638.52 9902.06 2639.69
9904.59 2639.68 9914.31 2639.66 9915.79 2639.66 9919.48 2639.65 9922.12 2639.66
9947.22 2639.85 9978.02 2639.71 9980.47 2639.65 9980.53 2639.65 9980.612639.65
9980.81 2639.65 9982.99 2639.22 99842639.015 9996.352636.502 10000 2635.76

10000.01 2635.7610000.27 2635.710003.012636.50210010.48 2638.6910011.63 2639.01
10015.82 263910030.94 2638.9110031. 29 2638.911 0039.42 2639.5810043.42 2639.86
10045.17 2639.9210049.76 2640.2210049.91 2640.23 10050.4 2640.2610052.762640.41
10054.05 2640.5210057.82 2640.9410058.86 2641.0510061.01 2640.9810063.39 2641.06
10090.3 2642.1310090.85 2642.210092.55 2642.4310101.26 2643.0110108.21 2643.31

10123.82 2643.92 10125.1 264410127.51 2644.1610132.27 2644.4

Manning's n Values
Sta n Val

num=
Sta n Val

3
Sta n Val

9795.87 .055 9996.35 .0510003.01 .055

Expan.
.3

Cae!f Contr.
.1

Lengths: Left Channel Right
477.85 477.85 477.85

E1evation- 2639.85

Bank Sta: Left Right
998410011.63

Left Levee Station:E 9947.22

CROSS SECTION

RIVER: RV WK T6D
REACH: R1 RS: 2.378

INPUT
Description: Q=350 cfs (CB1W4, 24
Station Elevation Data num=

Sta Elev Sta Elev

hr)
47
Sta Elev Sta E1ev Sta Elev

9926.57
9954.19

9987.9
10000

10017.06
10036.4

10077.17
10094. 02
10127.21
10149.63

2631.17 9928.96 2631.21 9929.63
2629.69 9964.73 2629.08 9969.03
2627.39 9992.02 2626.69 9994.87
2626.1610000.01 2626.1610001.61
2627.6110020.172627.889 10029
2629.3810037.53 2629.510058.55
2628.1410078.11 2628.0510078.28
2628.7310100.91 2628.8210110.93
2630.5810139.61 2631.810143.09
2632.4510154.54 2632.53

2631.17 9932.29
2628.83 9984.99

2626.3 9995.06
2626.1410001.89
2628.6810029.04
2629.0310070.72
2628.0610086.12
2629.1510112.26
2632.1410143.48

2630.99 9932.96 2630.95
2627.89 9985.87 2627.71
2626.27 9995.39 2626.23
2626.1310008.032626.73
2628.6810030.14 2628.72
2628.7610072.39 2628.6
2628.6210090.67 2628.65
2629.1610112.66 2629.2
2632.1810146.47 2632.48

Manning I S n Values
Sta n Val

num=
Sta n Val

3
Sta n Val

9926.57 .055 9992.02 .0510008.03 .055

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9984.9910020.17 709.84 709.84 709.84 .1 .3

Right Levee Station-10037.53 Elevation= 2629.5

CROSS SECTION

RIVER: RV WK T6D
REACH: R1 RS: 2.245

INPUT
Description:
Station Elevation Data num"'" 68

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

9916.79
9974.81
9987.72

10000
10010.26
10021.25
10032.49
10046.67
10079.58
10092.93
10119.01
10144.41
10165.07
10204.65

2618.8 9923.22
2613.46 9979.56
2610.22 9993.21
2610.0910004.08
2611.3310011.84
2612.4710022.59
2613.6410034.91
2614.5110049.61
2614.5110082.54
2614.5110093.85
2615.2910130.51
2617.08 10149.1
2615.9910170.14
2618.3610219.35

2619.01 9923.3 2619.03 9945.86
2613.12 9983.01 2611.84 9985.47
2610.22 9996.61 2610.2 9997.5
2610.0410005.13 2610.3110007.83
2611.5810012.72 2611.6410015.78
2612.57 10026.72613.0210027.54
2613.9310035.552614.0210037.61
2614.6410050.13 2614.6210050.88
2614.4710085.36 2614.4810085.85
2614.510098.25 2614.5410104.38
2615.710133.452615.8110138.34

261610149.72 2615.8510150.43
2616.6310170.85 2616.7210184.16
2618.6910224.05 2618.11

2616.45 9966.56
2610.99 9987.19
2610.17 9998.01
2610.9810009.26
2611. 9610017.65
2613.0910032.14
2614.1110042.49
2614.6410053.09
2614.4810086.26
2614.7610107.69
2615.99 10142.5
2615.86 10150.6
2617.8110184.38

2614.03
2610.39
2610.15
2611. 22
2612.08
2613.61
2614.33
2614.59
2614.47
2614.88
2616.76
2615.87
2617.83

Manning's n Values
Sta n Val

num"'"
Sta n Val

3
Sta n Val

9916.79 .055 9985.47 .0510007.83 .055

Bank Sta: Left Right
9985.4710007.83

Lengths: Left Channel Right
652.23 652.23 652.23

Coeff Contr.
.1

Expan.
.3
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CROSS SECTION

RIVER: RV WK T6D
REACH: R1 RS: 2.120

INPUT
Description:
Station Elevation Data num=< 85

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev •
9B47.36
9866.31
9886.98
9908.36
9928.84
9948.92
9968.92
9991. 07

10006.07
10026.01

10046
10065.94
10085.95
10105.95

10129
10150.94
10170.96

2600 9B51.39 2599.77 9B53.6
2599.1 9B71.29 2598.92 9B74.24

2598.48 9891.2 2598.31 9B93.98
2597.34 9911.192597.21 9915.54
2596.92 9931.17 2596.B9 9936.14
2596.9B 9951.052597.03 9956.07
2596.94 9973.922596.94 9976.07
2596.67 9993.92596.74 9998.91
2596.8B10011.06 2597.0110015.26
2597.7610030.692597.9910033.96
259B.4810050.9B 259B.6810055.95
259B.9810070.94 259B.9610075.94
2599.1810090.95 2599.3910095.96
2600.0610110.96 2600.3310115.95
2601.2810130.96 2601.3710135.96
2602.1610154.01 2602.2110155.94
2602.1510175.96 2602.1110178.96

2599.669B5B.63
2598.B1 9B78.76
2598.16 9B9B.83
2597.09 9918.83
2596.94 9938.87

2597 9961. 07
2596.92 9981.07
2596.76 10000
2597.1310017.88
2598.0710038.97
2598.8710059.54
2598.9410079.02

2599.610100.96
2600.610120.96

2601.5710140.95
2602.2B10160.94
2601.9B101BO.97

2599.42 9862.39
259B.69 9883.79
2597.88 9903.83
2597.069923.B4
2596.91 9943.9
2596.98 9965.49
2596.84 99B6.07
2596.7310001. 07
2597.2710021.02
2598.2110041.44

2599 10061.1
2599.02100B4.01

2599.810102.B2
2600.8710125.96
2601.7710145.95
2602.2410165.95
2601.9510182.62

2599.25
2598.55

2597.6
2596.99
2596.95
2596.96
2596.76
2596.74

2597.5
259B.31

2599
2599.16
2599.89
2601.14
2601. 97

2602.2
2601.B3

Manning's n Values
Sta n Val

num=
Sta n Val

3
Sta n Val

9B47.36 .055 99B1. 07 .0510011. 06 .055

Bank Sta: Left Right
99B1. 0710011. 06

CROSS SECTION

RIVER: RV WK T6D
REACH: R1

Lengths: Left Channel Right
635.16 635.16 635.16

RS: 2.001

Coef! Contr.
.1

Expan.
.3

INPUT
Description: Q-460 cis (CB2W4B, 24
Station Elevation Data num=

Sta Elev Sta Elev

hr)
102

Sta Elev Sta Elev Sta Elev

9739.7 25B6.B6 9742.79 25B6.B4 9750.04 25B6.78 9753.B9 25B6.76 975B .29 25B6.74
9759.15 25B6.66 9759.36 25B6.65 9764.47 25B6.21 9764. B3 25B6.1B 9766.3 2586.04 •9770.14 25B5.71 9774.94 2585.25 9780.95 2584. 72 9782.4 25B4.58 9785.38 2584. 31
9791. 63 2583.82 9792.49 2583.74 9792.68 2583.73 9795.77 2583.5 9799.99 2583.86
9802.03 2584. OB 9806.7 2584.51 9B12.44 2585.18 9B13.13 2585.25 9814.11 2585.37
9829.13 2585.22 9841. 89 2585.03 9842.09 25B5.01 9844.59 2584. 77 9847.52 2584.54
9856.88 2583.72 9857.13 2583.71 9860.25 2584.13 9B64.34 2584.53 9872.35 2585.37
9874. 89 2585.58 9878.85 2585.71 9880.46 2585.75 9889.29 2586.02 9891 25B6.06
9895.64 2586.18 9906.29 2586.45 9906.54 2586.45 9919.46 25B6.26 9927.98 25B6.12
9937.72 25B5.28 9945.66 2584.59 9947.06 2584.48 9949.78 25B4.23 9949.88 25B4.23
9950.B2 25B4.18 9953.03 2584.08 9955.76 2583.93 9956.49 25B3.86 9956.59 2583.85
995B.09 25B3.63 9959.12 2583.6 9977.95 2582.71 99BO.OB 25B2.64 9982.1 2582.59
99B4.01 2582.53 99B5.98 25B2.37 99B6.39 2582.32 9999.26 25B1.28 10000 2581.21

10000.01 2581.21 10002.2 2581.011 0009. 2525B2. 53910013.45 25B3. 4510017.74 2584.3
10023.52 2584.3 10055.4 25B4. 7310058.88 25B4. 76 10059.5 2584.7710067.37 25B4.B3
10070.47 25B4. B310072. 03 25B4. B310078. 35 2584. B7100B1. 37 2584.B8100B5.56 25B4.97
10094.57 2585.1510094.66 25B5.1510095.16 25B5.16 10097.2 2585.2110097.54 2585.21
10102.81 2585.4610108.94 25B5.7310109.84 2585.7610115.28 25B610116.91 25B6.05
10121. 65 25B6.25 10124 2586.3210127.74 2586.610128.17 2586.6110130.75 25B6.74
10133.71 25B6. 9510137.62 2587.1310139.592587.27 10139.8 2587.2810144.55 2587.29
10146.96 25B7.2910151.18 2587.13

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

'* '" '" '" '" '* '" '" ** '* '" * '" '" '* '* '" '" "' .. '" '" '" '* '" '" '" '" '" '" "' .. '" '" '" '" '" '" "' .. '* '* '* '" '* '* '*
9739.7 .055 9984.01 .0510009.25 .055

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
99B4. 0110009. 25 563.9 563.9 563.9 .1 .3

Left Levee Station"" 9906.29 Elevation= 2586.45

CROSS SECTION

RIVER: RV WK T6D
REACH: R1 RS: 1. 894

INPUT
Description: A flow distribution was performed at this cross section in

conjunction with a lateral weir between between cross sections
1.833 and 1.678 in order to determine the amount of flow leaving
from the left overbank. This is an iterative solution, varying the
reduction in flow at this cross section and allowing the
downstream lateral weir to optimize until the flow distribution
results are the same. These flows are reported on the work map,
but are not subtracted from the total flow in downstream cross
sections.

Station Elevation Data num= 91
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

9B20.242572.16 9B23.1 2572.27 9B2B.52 2572.06 9842.64 2571.4B 9B55.41 2571.02
985B.95 2570.92 9B61.59 2570.B4 9B63.63 2570.79 9B65.25 2570.74 9B65.92 2570.72 •
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9866.55 2570.71 9867.61 2570.7 9892.83 2570.45 9896.48
9913.992570.56 9919.892570.62 9930.652570.73 9945.36
9946.46 2570.89 9947.81 2570.92 9955.26 2570.69 9956.68
9984.172569.716 99902569.494 9999.59 2569.13 10000

10000.95 2569.1210010.442569.71310019.282570.26610022.23
10041.3 2571.1710054.96 2571.5310068.68 2571.9210075.69

10082.72 2572 .3210089.54 2572 .2510091. 54 2572.2210097.86
10106.98 2572.0710120.45 2571.9710120.87 2571.9610132.69
10138.22 2571.64 10143.6 2571.4310147.82 2571.2510149.67
10155.69 2570.9610158.12 2570.8610164.81 2570.6410169.47
10172.25 2570.610172.79 2570.5910174.72 2570.7910175.51
10183.07 2571.4510183.97 2571.5210187.11 2571.8610187.94
10194.25 2572.4410196.37 2572.6610197.85 2572.7510199.43
10206.26 2573.410207.53 2573.5210208.59 2573.6210213.16
10218.74 2574.3510219.39 2574.410219.85 2574.4510228.66
10236.79 2575.0710239.95 2575.1410240.24 2575.1510240.43
10245.73 2574.97

2570.43 9901.1 2570.42
2570.88 9946 2570.89
2570.65 9970.392570.24
2569.1210000.53 2569.1
2570.4510033.88 2570.9
2572.1110076.16 2572.13
2572.1610100.48 2572.13
2571.87 10136.6 2571. 71
2571.1810150.09 2571.16
2570.6210171.65 2570.61
2570.8410181.36 2571.19
2571.9110190.732572.21

2572.910201.97 2573.08
2573.94 10214 2574. 01
2574.8910230.93 2574.94
2575.1410242.37 2575.08

Manning's n Values
Sta n Val

num=
Sta n Val

3
Sta n Val

9820.24 .055 9990 .0510010.44 .055

Expan.
.3

Coeff Contr.
.1

Lengths: Left Channel Right
321.22 321.22 321.22

Elevation= 2572.32

Bank Sta: Left Right
9984.1710010.44

Right Levee Station=10082. 72

CROSS SECTION

RIVER: RV WK T6D
REACH: Rl RS: 1.833

INPUT
Description: A lateral weir exists between RM 1.833 and RM 1.678 to determine

the amount of flow leaving the left overbank. This flow is
reported on the work maps, but is not subtracted from the total
flow in downstream cross sections.

Station Elevation Data num~ 62
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

9803.83 2564.77 9804.09 2564.77 9805.04 2564.77 9807.91 2564.78 9807.97 2564.78
9819.46 2564.48 9820.22 2564.47 9825.9 2564.26 9829.47 2564.14 9831. 04 2564.08
9831.66 2564. 07 9833.08 2564. 03 9842 2563.61 9862.21 2562.65 9864.41 2562.52
9866.35 2562.4 9868.01 2562.33 9873.5 2562.02 9878.51 2562.19 9884.8 2562.57
9887.34 2562.64 9889.36 2562.72 9891. 88 2562.85 9894.59 2562.96 9896.37 2563.05
9897.75 2563.09 9898.69 2563.12 9898.972563.14 9899.76 2563.14 9902.43 2563.3
9909.81 2563.38 9911. 05 2563.39 9915.44 2563.42 9919.45 2563.45 9923.08 2563.48
9925.96 2563.5 9926.37 2563.5 9965.91 2563.18 9968.23 2563.18 9977.64 2563.04

9994.7 2562.42 9996.11 2562.37 10000 2562.3110000.54 2562.3 10007.6 2562.63
10009.97 2562.7710014.332563.02110015.71 2563.110017.49 2563.0210018.28 2563.02
10019.93 256310046.41 2562.7310046.88 2562.7410050.31 2562.84 10052.2 2562.9
10065.36 2563.35 10065.8 2563.3510067.14 2563.3810068.55 2563.410090.83 2563.88
10098.84 2564.0510099.29 2564.03

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

************************************************

9803.83 .055 9977.64 .0510014.33 .055

Bank Sta: Left Right Lengths: Left Channel Right Coeff Cantr. Expan.
9977.6410014.33 359.53 325.68 325.68 .1 .3

LATERAL STRUCTURE

RIVER: RV WK T6D
REACH: R1 RS: 1.832

INPUT
Description:
Lateral structure position - Left overbank
Distance from Upstream XS .01
Deck/Roadway Width 10
Weir Coefficient 2.6
Weir Flow Reference Water Surface

Weir Embankment Coordinates num = 99
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

0 2564.77 10.11 2564.49 19.63 2564.15 41.46 2563.6 47.45 2563.49
55.61 2563.26 66.58 2563.02 70.53 2562.91 85 2562.2 86.19 2562.22
94.33 2561.8 98.99 2561.6 99.9 2561. 6 108.31 2561. 28 114.91 2561.1

128.92 2560.59 133.56 2560.29 162.71 2559.27 166.7 2559.08 175.12 2558.6
176.16 2558.55 182.12 2558.58 183.062558.53 187.15 2558.56 187.95 2558.52
194.38 2558.49 202.15 2558.49 220.122558.13 238.83 2557.28 243.5 2557.12
250.78 2556.93 264.062556.64 273.86 2556.55 284.02 2556.55 289.99 2556.39
293.05 2556.23 301. 69 2555.99 324.23 2555.21 329.83 2555.06 359.52 2554. 61
369.58 2554.1 370.34 2553.99 374.36 2553.87 375.38 2553.87 379.56 2553.68
383.48 2553.65 393.38 2553.43 395.73 2553.37 412.59 2553.08 413.93 2553.03

416.5 2553.06 417.122553.04 421. 43 2553.07 423.98 2553.06 430.98 2553
446.82 2552.94 450.562552.85 457.39 2552.48 467.832552.15 472.68 2551. 95
480.12 2551. 77 483.192551.63 485.992551.47 487.8 2551.44 508.38 2551.12
513.24 2550.97 560.04 2549.98 567.17 2549.8 587.19 2549.46 589.18 2549.35
594.91 2549.25 606.49 2548.74 612.87 2548.6 619.21 2548.42 631.19 2548.17
636.16 2548.15 640.63 2548.07 649.67 2548.07 659.532547.92 660.62 2547.91
675.61 2547.4 685.28 2547.15 699.36 2546.91 702.03 2546.82 708.74 2546.51
718.95 2545.97 725.242545.61 744.292544.87 766.81 2544.04 768.43 2543.98
771. 93 2543.78 776.192543.62 777.74 2543.52 810.08 2542.56 814.74 2542.46
823.84 2542.44 832.082542.25 833.43 2542.26 838 2542.15
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Weir crest shape

CROSS SECTION

RIVER: RV WK T6D
REACH: R1 RS: 1.771

",. Broad Crested

•INPUT
Description: A lateral weir exists between RM 1.833 and RM 1.678 to determine

the amount of flow leaving the left overbank. This flow is
reported on the work maps, but is not subtracted from the total
flow in downstream cross sections.

Station Elevation Data num= 201
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

9742.86 2558.29 9746.94 2558.25 9747.9 2558.26 9751. 08 2558.29 9754.49 2558.18
9754.68 2558.17 9760.75 2557.96 9760.95 2557.95 9762.83 2557.88 9763.24 2557.86
9767.02 2557.67 9767.98 2557.61 9773.29 2557.35 9774.69 2557.26 9779.58 2557.01

9781.4 2556.89 9785.84 2556.66 9788.11 2556.5 9809.82 2555.51 9811. 54 2555.35
9813.94 2555.13 9815.67 2554.98 9815.71 2554.97 9818.07 2554.76 9819.85 2554.61
9821. 49 2554.47 9823.56 2554.29 9824.39 2554.21 9826.62 2554.02 9826.89 2553.98
9829.17 2553.79 9831. 98 2553.35 9832.6 2553.29 9836.28 2552.69 9837.23 2552.61
9841. 97 2552.11 9842.39 2552.07 9843.73 2551. 92 9845.17 2551. 99 9851 2552.14
9859.13 2552.38 9861.08 2552.47 9868.02 2552.7 9871. 21 2552.86 9876.88 2553.05
9881. 39 2553.28 9885.69 2553.43 9889.74 2553.65 9891. 79 2553.75 9894.53 2553.88
9902.14 2554.25 9903.45 2554.31 9910.79 2554. 68 9912.53 2554.61 9922.86 2554. 41
9926.49 2554.33 9930.82 2554.23 9938.26 2554.08 9942.46 2554 9944.54 2553.94
9954.66 2553.67 9955.4 2553.65 9957.9 2553.58 9966.38 2553.98 9974. 07 2554.47
9977.37 2554.65 9980.9 2554.9 9991. 9 2554.53 10000 2554.210008.37 2554.5

10008.67 2554.51 10015.5 2554.77 10018.12554.90510020.89 2555.0510024.94 2555.29
10030.14 2555.5710037.81 2556.0610039.12 2555.9510039.52 2555.9110044.45 2555.38

10052.2 2555.2710053.06 2555.22 10054.2 2555.17 10064 2555.1210072.78 2555.08
10075.1 2555.0610076.19 2555.0510084.78 2554.9710090.13 2554.9410094.61 2554.91

10103.83 2554.8710104.59 2554.8610106.77 2554.8510109.14 2554.7610109.84 2554.74
10113.51 2554.610118.85 2554.4210122.07 2554.3110125.94 2554.1910132.52 2554.55
10134.15 2554.6410140.64 255510144.05 2555.1610144.52 2555.1810147.49 2555.31
10155.54 2555.68 10156.2 2555.6810156.392555.6810164.83 2555.6610168.96 2555.66
10170.07 2555.6610184.33 2555.7410186.41 2555.7510187.15 2555.7510187.64 2555.75
10189.04 2555.7610189.48 2555.7710189.85 2555.7810190.16 2555.7810199.88 2556.13
10207.12 2556.4310212.79 2556.5310218.22 2556.6510230.55 2556.8110233.99 2556.62
10238.02 2556.3910239.21 2556.3110240.48 2556.22 10244.9 2555.9 10246.3 2555.8
10257.74 2555.5410259.79 2555.47 10263.8 2555.310265.92 2555.1910275.56 2554.82
10275.86 2554.8110276.67 2554. 7810279. 77 2554. 7610294.55 2554.6710304.13 2554.97
10315.79 2555.3310318.11 2555.3210321.66 2555.310326.14 2555.110329.75 2554.85
10332.17 2554.6710333.88 2554.5510348.612553.4910351.14 2553.3110353.43 2553.12
10355.45 2552.9510355.96 2552.9210357.92 2552.7910363.38 2552.2710365.29 2552.1
10365.64 2552.0910372.53 2552.0310378.83 2551.810379.14 2551. 7910381. 27 2551. 74
10381.73 2551.7310382.76 2551. 68 10383.7 2551. 6710383.78 2551.6610385.29 2551. 61 •10385.55 2551.6110398.87 2551.1 10398.9 2551.110400.33 2551.1210401.37 2551.14
10411.51 2551.2810421.22 2551.4710422.53 2551.510423.04 2551.5110424.07 2551.53
10434. 97 2552.3310435.44 2552.3610435.64 2552.3610435.81 2552.3710436.37 2552.49
10436.54 2552.4910440.45 2553.1910443.34 2553.6710446.58 2554.0810450.84 2554. 66
10456.49 2555.4210457.24 2555.5410462.64 2556.2410463.55 2556.310463.62 2556.3
10468.45 2556.610468.95 2556.6410473.38 2556.9110474.48 2556.9810477.31 2557.33

10480.9 2557.7810492.91 2558.7110493.34 2558.7410499.97 2559.2210500.58 2559.17
10502.28 2559.03

Manning I s n Values num= 3
Sta n Val Sta n Val Sta n Val

****** * * ************* * * *'* ** * * ***** **** *'* '*'* '* '* '* '* '* '*
9742.86 .055 9991. 9 .0510008.67 .055

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9980.9 10018.1 478.48 489.45 489.45 .1 .3

Ineffective Flow num= 1
Sta L Sta R Elev Permanent

9742.86 9910.79 2557 F
Right Levee Station=10155.54 Elevation"'" 2555.68

CROSS SECTION

RIVER: RV WK T6D
REACH: R1 RS: 1.678

INPUT
Description: A lateral weir exists between RM 1.833 and RM 1.678 to determine

the amount of flow leaving the left overbank. This flow is
reported on the work maps, but is not subtracted from the total
flow in downstream cross sections.

Station Elevation Data num= 125
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

9762.152542.147 9762.83
9792.08 2541.32 9792.72
9792.89 2541.29 9792.92
9839.27 2541.36 9846.32
9886.98 2540.78 9893.61
9899.62 2541.48 9910.52

9921.1 2541.89 9929.36
9953.59 2542.08 9957.55
9970.11 2541.97 9972.46

9999.3 2540.23 9999.46
10019.72 2542.0810029.87
10053.57 2542.2810074.68
10100.19 2543.4710105.34
10116.99 2543.39 10121.4
10134.07 2542.6810142.44
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2542.14 9762.94
2541.3 9792.77

2541.29 9792.96
2541.61 9847.57
2541.16 9896.69
2541.78 9912
2541.99 9943.2
2542.05 9958.2
2541.95 9973.5
2540.25 10000
2541.9210033.48
2542.6610079.37
2543.6610109.62
2543.1810121. 63
2542.2810142.66

2542.14 9765.29
2541.29 9792.81
2541.29 9793.26
2541. 59 9859.1
2541.33 9897.86
2541.79 9913.92
2542.16 9945.17
2542.05 9959.14
2541.95 9979.86
2540.3110000.03
2541.9810050.97
2542.7410083.91
2543.5910110.83
2543.1710125.74
2542.2710142.68

2542.13 9767.08
2541.29 9792.82
2541.27 9812
2541.35 9884.28

2541.4 9898.44
2541.8 9916.68

2542.14 9945.94
2542.04 9964.18
2542.02 9987.63
2540.3110015.88
2542.2510053.13

2542.910096.07
2543.5310115.64
2543.0410132.24
2542.2710150.01

8

2542.12
2541.29
2540.42
2540.84
2541. 42
2541. 84
2542.14
2541. 99

2541. 3
2542.14
2542.28
2543.32
2543.42
2542.74
2542.14

Rio Verde Area Drainage Master Plan
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10151.02 2542.1310157.31 2542.0310158.67 2542.0310163.51
10185.05 2540.9710188.95 2540.7910189.24 2540.7710194.72
10202.13 2540.6710202.85 2540.8110203.75 2540.9810207.93
10218.02 2541.8610218.11 2541.8710218.17 2541.8810219.38
10224.19 2542.1810224.21 2542.1810225.49 2542.2610227.56
10242.01 2543.2610242.32 2543.2810243.99 2543.4310248.68
10248.94 2543.8410253.04 2544.19 10253.6 2544.2410253.65
10258.632544.6610258.91 2544.6810263.61 2545.0710264.12
10269.31 2545.5210273.59 2545.87 10274.5 2545.9310278.58
10291.632547.4810295.382547.8610300.78 2548.4110316.73

2541. 9510182.35
2540.3110198.33
2541.2610218.01
2541.94 10223.3
2542.3910229.61
2543.8210248.81
2544.2510253.68

2545.1 10268.6
2546.2610279.05

2548.710321.81

2541.09
2539.88
2541.86
2542.13
2542.52
2543.83
2544.26
2545.47
2546.3

2548.73

Manning's n Values
Sta n Val

num=
Sta n Val

3
Sta n Val

9762.15 .055 9979.86 .0510079.37 .055

Bank Sta: Left Right
9919.8610015.88

Ineffective Flow
Sta L Sta R Elev

10105.3410321.81 2543.66

Lengths: Left Channel
339.26 339.26

1
Permanent

F

Right
339.26

Coeff Contr.
.1

Expan.
.3

CROSS SECTION

RIVER: RV WK T6D
REACH: Rl RS: 1.614

INPUT
Description:
Station Elevation Data

Sta Elev Sta
200

Elev Sta Elev Sta Elev Sta Elev

9541.02 2533.7 9544.382533.31 9547.462533.05 9548.552532.93 9549.27 2532.88
9554.462532.53 9555.18 2532.48 9558.852532.22 9559.952532.14 9560.292532.11
9561.2 2532.01 9563.812531.78 9567.352531.43 9572.32530.95 9573.092530.87

9574.38 2530.74 9518.91 2531.16 9589.21 2531.45 9589.522531.41 9590.892531.44
9593.292531.73 9594.01 2531.11 9599.652532.369600.192532.39 9602.12532.51
9604.352532.73 9608.21 2532.95 9614.622533.39 9618.22 2533.62 9625.362534.14
9626.032534.15 9626.152534.15 9631.092534.22 9631.692534.24 9631.932534.25
9636.23 2534.32 9667.99 2535 9668.07 2535 9682.51 2534.48 9701.74 2533.85
9704.92533.78 9105.562533.78 9708.262533.71 9115.91 2533.83 9118.52 2533.87

9121.622533.969141.41 2534.4 9145.122534.58 9745.862534.599149.532534.11
9150.252534.78 9153.31 2534.94 9153.912534.94 9154.582534.95 9158.082534.92
9158.61 2534.93 9762.28 2534.89 9165.25 2534.86 9766.72534.89 9167.09 2534.89
9171.38 2534.95 9113.062534.93 9115.072534.95 9116.16 2534.91 9118.882534.88
9180.98 2534.82 9784.62534.79 9785.88 2534.76 9181.33 2534.76 9790.34 2534.71
9790.78 2534.16 9193.13 2534.799796.342534.62 9800.51 2534.41 9801.652534.35
9802.96 2534.26 9804.28 2534.31 9806.49 2534.19 9808.64 2534.1 9810.53 2534.11
9812.732534.02 9814.432534.02 9832.262533.26 9839.67 2533.13 9840.532533.11
9845.17 2533.04 9854.452532.49 9856.252532.39 9860.92 2532.12 9863.94 2531.97
9861.58 2531.79 9811.01 2531.6 9871.98 2531.54 9885.012530.94 9886.152530.91
9887.152530.97 9894.582531.46 9897.092531.64 9897.592531.67 9900.162531.11
9900.812531.72 9904.31 2531.8 9906.192531.84 9916.72 2532.04 9939.922532.41
9968.86 2533.01 9976.09 2533.14 9986.43 2533.37 9986.53 2533.31 9996.68 2532.58
9998.64 2532.43 10000 2532.3610001.15 2532.2810006.03 2532.4110007.25 2532.45

10012.14 2532.6110014.39 2532.1210015.08 2532.75 10019.7 253310026.222532.93
10031.42 2532.8110043.39 2532.6110054.62 2532.27 10072.4 2532.9310083.87 2533.31
10089.96 2533 10092.7 2532.8610098.98 2532.5110121.52 2530.9510127.53 2530.95
10144.19 2530.9810150.74 2530.9510156.22 2531.14 10158 2531. 2310163. 08 2531. 43
10166.65 2531.6310170.08 2531.7810175.06 2532.0810182.38 2532.5810183.32 2532.63
10183.36 2532.6310181.03 2532.7110181.64 2532.810191. 72 2532.9410191.84 2532.95
10192.592532.9110197.68 2533.0110191.962533.0110203.11 2533.04 10203.9 2533.07
10205.72 2533.1410214.91 2533.3210217.492533.4510219.582533.4810221.11 2533.5
10221. 85 2533.5510224.41 2533.110227.68 2533.910231. 65 2534.15 10231.1 2534.15
10235.65 2534.3210243.06 2534.1810247.38 2534.9510241.82 2534. 9510250. 65 2535.06
10252.022535.1210256.252535.2910256.42 2535.3 10258.62535.41 10258.8 2535.41
10263.462535.6610263.582535.6110266.74 2535.8410269.51 2535.8310211.01 2535.9
10273.21 2536.0110211.79 2536.2410218.59 2536.2510282.53 2536.4410282.82 2536.44
10283.78 2536.4810281.27 2536.6310288.93 2536.6910288.96 2536.6910292.01 2536.66
10293.83 2536.7310294.13 2536.7210296.75 2536.6310299.31 2536.6210302.72 2536.49
10304.49 2536.4110308.11 2536.2810309.66 2536.2110311.08 2536.210311. 45 2536.19
10314.94 2536.0710315.61 2536.0510324. 08 2535.5910324. 89 2535.5210326.82 2535.33

Manning's n Values
Sta n Val

num=
Sta n Val

5
Sta n Val Sta n Val Sta n Val

9541. 02 .055 9856.25 .05 9939.92 .05510089.96 .0510197.68 .055

Expan.
.3

Coeff Contr.
.1

Right
o

2535

Lengths: Left Channel
o 0
Elevation=

Bank Sta: Left Right
9986.4310083.87

Left Levee Station= 9667.99

CROSS SECTION

RIVER: RV WK T6D
REACH: R2 RS: 1.567

is a result of the energy analysis at the
INPUT
Description: Q=446 cfs (This flow

upstream split)
Station Elevation Data num=

Sta Elev Sta Elev
50
Sta Elev Sta E!ev Sta Elev

9862.72527.33 9864.93 2527.2 9868.232521.01 9868.82
9870.88 2526.89 9875.7 2526.83 9878.8 2526.79 9892.17
9927.27 2526.22 9934.58 2526.1 9940.592526.01 9959.02
9989.1 2525.75 9994.11 2524. 98 10000 2524.2110003.36

10012.68 2524.8210021.852525.75210028.13 2526.3910029.22

2527 9869.96
2526.39 9900.29
2525.92 9960.14
2523.8110008.44
2526.3610035.22

2526.9
2526.4

2525.91
2524.38
2526.2

Dibble Engineering
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10036.36 2526.1710041.29 2526.0410043.48 252610047.02 2525.9110049.99 2525.85
10053.52 2525.7910054.12 2525.7710057.43 2525.6910077.58 2524.7210081. 52 2524.69
10083.74 2524.6510085.95 2524.6110087.21 2524.5810090.92 2524.510097.73 2524.96
10100.97 2525.1810115.28 2524.8210123.97 2524.6110130.15 2525.1610138.53 2525.91
10143.81 2526.3810168.622528.2910169.95 2528.2910172.41 2528.2910174.36 2528.29 •Manning's n Values 3

Sta n Val Sta n Val Sta n Val
********************* •••• *****.* ••••• * ••********

9862.7 .055 9994.77 .0510012.68 .055

Bank Sta: Left Right Lengths: Left Channel Right Caeff Contr. Expan.
9989.110021.85 600.29 600.29 600.29 .1 .3

CROSS SECTION

RIVER: RV WK T60
REACH: R2 RS: 1.453

INPUT
Description:
Station Elevation Data nurn"" 54

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

9877.38
9913.65

9932.3
9943.49
9950.54
9956.87
9992.79

10012.58
10062.04
10077.31

10106.4

2510.68 9883.57 2510.41 9888.29
2509.38 9915.67 2509.24 9922.44
2507.95 9936.672507.49 9937.89
2506.95 9943.92506.92 9944.06
2506.47 9953.26 2506.3 9953.29
2506.22 9960.17 2506.15 9964.22
2506.6 9998.97 2506.41 9999.97

2506.8910019.482507.3110033.94
2507.4510062.32 2507.4510063.17
2507.1110080.02 2507.110084.28
2507.0210159.11 2509.9610184.39

2510.24 9891.11
2508.76 9926.46
2507.39 9938.04
2506.91 9944.39
2506.29 9953.54
2506.07 9965.44

2506.4 10000
2508.1310042.55
2507.4410063.39
2507.0810091.88
2511.3610191.49

2510.15 9907.9
2508.47 9929.73
2507.38 9938.31
2506.89 9946.72
2506.29 9953.72
2506.14 9978.95

2506.410003.52
2507.9210044.69
2507.4410075.41
2507.0410106.37
2511. 07

2509.49
2508.15
2507.36

2506.7
2506.29
2506.93
2506.36
2507.87
2507.12
2507.02

Manning's n Values
Sta n Val

num=
Sta n Val

3
Sta n Val

9877.38 .055 9992.79 .0510012.58 .055

Bank Sta: Left Right Lengths: Left Channel Right Caeff Contr. Expan.
9978.9510012.58 294.61 294.61 294.61 .1 .3

Right Levee Station-10033.94 Elevation= 2508.13

CROSS SECTION

RIVER: RV WK T60 •REACH: R2 RS: 1.397

INPUT
Description:
Station Elevation Data num= 82

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

9867.91
9892.68
9917.23
9966.44

9997.4
10008.84
10021.02
10033.88
10046.11
10068.05

10079.6
10103.05
10115.28
10128.29
10150.27
10152.25
10182.34

2502.93 9871.77
2501.61 9897.75
2500.11 9918.27
2499.91 9969.51
2497.74 9999.96
2499.0910009.31
2499.4210024.78
2499.6610041.05
2500.4110051.65
2501.9210070.14
2502.6510087.36
2503.1110103.94
2503.6810118.78
2504.2110137.23
2505.4410150.54

2505.5 10153.8
2506.1910183.66

2503.07 9881. 47
2501.24 9904.26
2500.06 9921. 84

2499.9 9982.66
2498.03 10000
2499.1410011. 0 9
2499.4910026.72
2500.0910041.98
2500.8310056.49
2502.0710079.23
2502.7210089.37
2503.1310105.74
2503.7310118.84
2504.7310140.56
2505.45 10150.9
2505.5510157.81
2506.13

2502.4 9882.4
2500.86 9906.76
2500.02 9925.27
2499.9 9990.92

2498.0410004.69
2499.4110011.13

2499.510033.25
2500.1410043.59
2501.1410060.84
2502.6510079.53
2502.79 10095.2
2503.22 10110.9
2503.7310119.01
2504.89 10148.6
2505.4710151.42
2505.6610180.25

2502.34 9887.25
2500.69 9917.02
2499.97 9961.87
2498.61 9996.79
2498.5710007.52
2499.4110011.65
2499.6510033.33
2500.2510043.65
2501.4510067.01
2502.6510079.56
2502.87 10099.1
2503.4710114.27
2503.7410120.17
2505.3910150.06
2505.4810152.04
2506.2810181.41

2502
2500.13
2499.91

2497.7
2498.89
2499.42
2499.65
2500.25
2501. 85
2502.65
2503.04
2503.63
2503.75
2505.43

2505.5
2506.23

Manning's n Values
Sta n Val

num=
Sta n Val

3
Sta n Val

9867.91 .055 9990.92 .0510004.69 .055

Bank Sta: Left Right
9982.6610011.09

CROSS SECTION

Lengths: Left Channel Right
446 446 446

Caeff Contr.
.1

Expan.
.3

9824.4 2494.09 9826.64 2494.08 9828.56 2494.08 9828.7 2494.08 9835.52 2494.05
9836.67 2494.05 9842.09 2494.03 9842.69 2494.03 9843.61 2494.01 9847.54 2493.96
9848.35 2493.95 9851.13 2493.89 9852.06 2493.87 9857.72 2493.73 9859.78 2493.64
9865.34 2493.48 9866.27 2493.45 9867.45 2493.42 9868.55 2493.38 9874.98 2493.18
9876.98 2493.12 9882.1 2492.96 9884.9 2492.88 9888.62 2492.79 9889.19 2492.78
9891. 78 2492.71 9896.6 2492.64 9900.24 2492.58 9900.31 2492.58 9902.68 2492.5

RS: 1.313
RIVER: RV WK T60
REACH: R2

INPUT
Description:
Station Elevation Data num=

Sta Elev Sta Elev

Dibble Engineering
November, 2007
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Sta Elev Sta Elev Sta
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9905.5 2492.39 9911.34
9928.64 2491.64 9928.67
9965.86 2491.11 9978.69
9994.022488.292 9995.26

10000 2488.3310003.43
10011.54 2489.9610014.27
10018.83 2490.6 10020.2
10080.23 2494.44 10080.4
10081.47 2494.52 10081.5
10082.17 2494.5410084.56

2492.2 9913.21
2491. 64 9928.91

2491.1 9982.92
2487.92 9995.68
2488.82 10011.2
2490.2210015.11
2490.6810021.74
2494.4510080.54
2494.5210081.58
2494.6110093.49

2492.13 9919.99 2491.92 9920.94 2491.88
2491.64 9951.75 2491.31 9962.42 2491.16
2491.09 9984.28 2491.1 9984.68 2491.09
2487.769995.752487.769995.882487.75
2489.9310011.29 2489.9210011.42 2489.95
2490.2710017.262490.4610017.352490:47
2490.7910022.26 2490.8310026.662491.104
2494.4610081.22 2494.5110081.25 2494.51
2494.5310081.65 2494.5310081.74 2494.53
2494.84

Manning's n Values
Sta n Val

num=
Sta n Val

3
Sta n Val

9824. 4 .055 9994.02 .05 10000 .055

Bank Sta: Left Right
9984.2810026.66

CROSS SECTION

RIVER: RV WK T6D
REACH: R2

Lengths: Left Channel
10 10

RS: 1.311

Right
10

Coeff Contr.
.1

Expan.
.3

INPUT
Description: This cross section is one of two cross sections added to the

downstream end of the model to establish the starting water
surface elevation using the normal depth calculations. This cross
section is not plotted on the work maps, nor is used in plotting
the base flood elevations.

Station Elevation Data num= 76
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

**********'********************************************************************.'"
9824.17 2493.86 9827.34 2493.85 9829.91 2493.84 9833.88 2493.78 9850.9 2493.57
9851.48 2493.56 9853.91 2493.51 9856.72 2493.45 9859.98 2493.38 9863.63 2493.29

9864.7 2493.26 9864.74 2493.25 9869.65 2493.09 9870.13 2493.08 9870.76 2493.06
9871. 7 2493.05 9872.2 2493.04 9880.6 2492.91 9886.93 2492.81 9887.06 2492.8

9888.25 2492.76 9893.49 2492.56 9896.92 2492.45 9901.19 2492.29 9905.59 2492.15
9908.91 2492.03 9914.25 2491.87 9916.63 2491.8 9922.9 2491.61 9924.37 2491. 57
9931. 54 2491. 34 9935.13 2491.29 9936.57 2491.18 9936.85 2491.16 9937.4 2491.17
9971.18 2491. 06 9972.02 2491. 06 9975.07 2491.02 9977.79 2491.02 9980.37 2491. 02
9981. 97 2491 9983.28 2490.99 9985.84 2490.95 9986.53 2490.95 9989.79 2490.9
9991. 61 2490.16 9993.56 2489.06 9993.6 2489.03 9995.55 2488.08 9997 2487.46
9997.01 2487.46 10000 2487.7610001. 61 2487.9210002.782488.10310003.662488.24
10008.3 2488.7910014.18 2489.910014.28 2489.9210014.76 2490.01 10017.1 2490.22

10017.52 2490.2410019.92 2490.4210020.16 2490.4310027.722490.90110048.72 2492.21
10054.87 2492.5910055.93 2492.66 10060.7 2492.9610078.06 2493.8410078.53 2493.85

10079.5 2493.8710079.94 2493.88 10080.6 2493.910081.81 2493.94 10082.1 2493.95
10093.27 2494.28

Manning's n Values num=
Sta n Val Sta n Val

3
Sta n Val

9824.17 .055 9995.55 .0510002.78 .055

Bank Sta: Left Right
9989.7910027.72

CROSS SECTION

RIVER: RV WK T6D
REACH: R2

Lengths: Left Channel
10 10

RS: 1.309

Right
10

Coeff Contr.
.1

Expan.
.3

INPUT
Description: This cross section is one of two cross sections added to the

downstream end of the model to establish the starting water
surface elevation using the normal depth calculations. This cross
section is not plotted on the work maps, nor is used in plotting
the base flood elevations.

Station Elevation Data num= 71
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

9823.94 2493.54 9824.15 2493.54 9854.24 2493.18 9854.6 2493.17 9856.14 2493.14
9857.91 2493.1 9859.96 2493.06 9862.26 2493 9865.12 2492.93 9868.63 2492.98
9873.49 2493.04 9873.61 2493.04 9873.82 2493.03 9873.83 2493.03 9881.46 2492.74
9882.49 2492.7 9889.17 2492.45 9891.18 2492.39 9896.87 2492.18 9899.84 2492.09
9904.59 2491.96 9908.51 2491.84 9912.31 2491.73 9917.16 2491. 58 9935.78 2491. 33

9936.7 2491.26 9937.63 2491.19 9940.02 2491.02 9943.48 2490.77 9943.81 2490.75
9948.27 2490.84 9956.19 2491.01 9957.07 2491. 03 9957.27 2491.03 9959.46 2491. 02
9959.51 2491.02 9965.67 2490.93 9966.24 2490.93 9966.77 2490.93 9972.21 2490.86
9976.65 2490.81 9977.65 2490.79 9981.31 2490.75 9983.88 2490.71 9986.69 2490.67
9990.17 2490.63 9995.62 2490.47 9995.82 2490.47 9996.23 2490.45 10000 2489.1

10002.09 2488.3610002.86 2488.0810004.92 2487.3310005.33 2487.4110005.67 2487.48
10008.852488.11410013.29 248910016.24 2489.5810018.82 2490.0810025.18 2490.47

10027.3 2490.610029.46 2490.7310039.22 2491. 3610074.64 2493.1510075.59 2493.17
10077.58 2493.2210078.47 2493.2310079.83 2493.2810082.29 2493.3710082.88 2493.38
10093.04 2493.68

Manning's n Values num=
Sta n Val Sta n Val

3
Sta n Val

9823.94 .05510002.86 .0510008.85 .055

Bank Sta: Left Right
9995.8210025.18

CROSS SECTION

Dibble Engineering
November, 2007

Lengths: Left Channel Right
000

Coeff Contr.
.1

11

Expan.
.3
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INPUT
Description: Q=14 cfs (This flow is a result of the energy analysis at the

upstream split) RV Wash K Trib 60 Split 1 was originally included
in the study; however, as a result of the low flow rate, this
reach and its corresponding cross sections are removed from the
work maps. They are left in the model in order to document the 14
cfs split flow shown at RV Wash K Trib 60 River Mile 1.567.
Neither the hydraulic base line, nor the cross sections associated
with RV Wash K Trib 60 Split are shown on the work maps.

Station Elevation Data num= 60
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

RIVER: RV WK T6D Sl
REACH: R1 RS: 0.522

•
9916.162528.38 9916.21
9930.31 2528.02 9930.34
9941.012527.32 9946.73

9962.2 2525.92 9963.55
9980.91 2526.78 9983.93

9992 2526.74 9994.43
9997.762526.104 9997.81

10005.062526.10410008.17
10014.45 2526.45 10016.8
10038.19 2526.0910038.97
10050.24 2526.2810050.27
10065.362527.2610074.24

2528.38 9918
2528.02 9930.36
2526.96 9951.6

2525.8 9969.76
2526.93 9984.64
2526.46 9996.08

2526.1 10000
2526.2310009.86
2526.4110020.94

2526.110040.85
2526.2810054.64
2527.2910074.86

2528.42 9919.44
2528.01 9936.78
2526.65 9953.03
2525.31 9971. 81
2526.97 9985.78
2526.27 9996.35

2525.910004.56
2526.310014.36

2526.3410034.78
2526.1110041.63
2526.5310054.67
2527.2710075.89

2528.36 9923.73
2527.54 9938.4
2526.56 9959.1
2525.58 9974.53
2527.03 9987.62
2526.24 9997.55
2526.0810004.72
2526.4510014.43
2526.1610037.75
2526.1110050.07
2526.53 10063.4

2527.310076.72

2528.2
2527.46

2526.2
2525.94
2527.14
2526.12
2526.09
2526.45
2526.09
2526.27
2527.18
2527.33

Manning I 5 n Values
Sta n Val

num=
Sta n Val

3
Sta n Val

9916.16 .055 9997.76 .0510005.06 .055

Bank Sta: Left Right
9994.4310014.43

Lengths: Left Channel Right
716.14 716.14 716.14

Coeff Contr.
.1

Expan.
.3

CROSS SECTION

RIVER: RV WK T6D Sl
REACH: R1 RS: 0.387

INPUT
Description: RV Wash K Trib 6D Split 1 was originally included in the study;

however, only 14 cfs follows this reach. As a result of this low
flow rate, this reach and its corresponding cross sections are
removed from the work maps. They are left in the model in order to
document the 14 cfs split flow shown at RV Wash K Trib 6D River
Mile 1.567. Neither the hydraulic base line, nor the cross
sections associated with RV Wash K Trib 6D Split 1 are shown on
the work maps.

Station Elevation Data num= 129
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev •

9758.35 2510.13 9768.64 2509.54 9777.29 2509.01 9778.52 2508.95 9781. 75 2508.81
9793.08 2508.31 9798.75 2508.1 9805.03 2507.82 9816.31 2507.42 9817.14 2507.39
9818.38 2507.44 9819.96 2507.5 9835.47 2508.1 9849.38 2508.71 9851. 08 2508.69
9871. 03 2508.9 9873.19 2509.02 9875.66 2509.03 9876.97 2508.99 9880.43 2508.98
9885.28 2508.99 9886.54 2508.99 9888.61 2508.99 9892.61 2509.32 9895.61 2509.55
9899.23 2509.56 9900.29 2509.58 9903.28 2509.59 9906.41 2509.63 9909.81 2509.69
9913.39 2509.73 9913.44 2509.73 9919.71 2509.78 9920.37 2509.79 9921. 78 2509.8
9929.3 2509.38 9931. 82 2509.24 9933.15 2509.17 9940.23 2508.77 9944.57 2508.52
9956.8 2507.83 9961. 62 2507.73 9969.77 2507.58 9972.14 2507.53 9996.83 2507.4

9999.98 2507.23 10000 2507.23 10005.6 2506.9410009.07 2506.7610009.21 2506.75
10012.44 2506.9810016.19 2507.2910017.462507.40210019.03 2507.54 10026.6 2508.15
10031.59 2508.5910034.95 2508.6610037.592508.6710043.06 2508.7510052.72 2508.74
10053.63 2508.8310054.34 2508.89 10054.9 2508.9310059.95 2509.3610063.67 2509.58
10067.27 2509.5110070.02 2509.4610074.51 2509.3510085.52 2509.1310098.42 2508.79
10105.87 2508.9610131. 37 2509.4110134.87 2509.4510136.45 2509.4610139.71 2509.42
10147.55 2509.3 10162.1 2509.1210178.942509.0610221.87 2508.910221.95 2508.92
10233.92 2508.8510239.57 2508.810247.22 2508.7810259.19 2508.6410260.54 2508.63
10263.37 2508.59 10265 2508.8710265.01 2508.8810265.58 2508.9910284.98 2509.2
10295.83 2509.4110297.14 2509.45 10299.9 2509.4910307.51 2509.4810308.68 2509.48
10309.17 2509.4910317.54 2509.4710323.57 2509.5310328.15 2509.58 10331 2509.52
10334.62 2509.5510339.32 2509.4110342.092509.4310347.64 2509.2610347.81 2509.26
10354.65 2509.0410365.22 2509.0110365.762508.9710366.66 2508.8410367.56 2508.87
10375.45 2508.8310376.93 2508.810378.58 2508.7910383.96 2508.6110387.99 2508.97
10393.23 2509.3310394.83 2509.3210399.55 2509.3110399.97 2509.3310400.14 2509.34
10407.57 2509.9210409.89 2510.0110431.05 2510.3510433.33 2510.4310434.37 2510.47
10434.88 2510.4810439.08 2510.5810439.63 2510.5910442.64 2510.68

Manning's n Values num=
Sta n Val Sta n Val

3
Sta n Val

9758.35 .055 9996.83 .0510017 .46 .055

INPUT
Description: RV Wash K Trib 6D Split 1 was originally included in the study;

however, only 14 cfs follows this reach. As a result of this low •
Expan.

.3
Coeff Contr.

.1
Right

262.97
2509.8

Lengths: Left Channel
262.97 262.97

Elevation=

RS: 0.337

Bank Sta: Left Right
9996.8310017 .46

Left Levee Station= 9921.78

CROSS SECTION

RIVER: RV WK T6D Sl
REACH: R1
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flow rate, this reach and its corresponding cross sections are
removed from the work maps. They are left in the model in order to
document the 14 cfs split flow shown at RV Wash K Trib 60 River
Mile 1.567. Neither the hydraulic base line, nor the cross
sections associated with RV Wash K Trib 60 Split 1 are shown on
the work maps.

Station Elevation Data 138
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

9803.27 2502.37 9806.68 2502.49 9810.412502.62 9811.52502.57 9817.732502.28
9823.83 2501.97 9831.25 2501.58 9842.15 2501.09 9852.26 2500.6 9853.81 2500.53

9B55.8 2500.43 9867.33 2499.9 9871.17 2499.98 9874.81 2500.04 9881.45 2500.16
9888.272500.26 9889.94 2500.37 9890.34 2500.38 9891.51 2500.4 9893.422500.62
9B94.72 2500.76 9903.85 2501. 48 9907.16 2501. 68 9910.53 2501. B7 9914.17 2502.08
9918.9B 2502.35 9921.17 2502.49 9922.81 2502.59 9928.19 2502.B9 9928.8 2502.93
9929.32502.93 9929.72 2502.95 9929.952502.96 9930.12502.969930.432502.97

9930.742502.97 9933.652502.88 9934.572502.869936.79 2502.89940.072502.72
9942.262502.67 9967.02 2502.13 9968.28 2502.1 9972.53 2502 9985.71 2501.71
99B9.12 2501.63 9992.31 2501.47 9999.98 2501.12 10000 2501.1210000.12 2501.11

10006.39 2501.4210013.01 2501.7510013.07 2501.7510013.422501.75810013.95 2501.77
10014.15 2501.7810021.98 2502.011 0027. B7 2502.1510030.26 2501.9310036.99 2501.34
10041.15 2501.710049.14 2502.3510049.18 2502.3610052.83 2502.4110053.12 2502.41
10057.42 2502.4810058.29 2502.4910059.15 2502.4910061.46 2502.4910063.23 2502.48
10068.53 2502.4810071.15 2502.4710075.65 2502.4810099.43 2502.3 10102.3 2502.3
10104.35 2502.3110105.44 2502.310108.91 2502.310112.78 2502.2910117.09 2502.28
10121. 95 2502.2610126.83 2502.3510130.34 2502.3110130.65 2502.3210134.98 2502.34
10137.61 2502.3510139.77 2502.3410139.95 2502.3410144.39 2502.3110145.06 2502.29
10149.09 2502.2610149.31 2502.2510149.93 2502.25 10152.8 2502.2410173.42 2501. 96
10176.492501.9310182.09 2501.810182.782501.7910183.282501.7910184.562501.76
10184.83 2501.75 10187.2 2501.6210200.97 2500.89 10211.B 2501.1810225.17 2501.45
10225.94 2501.3610227.69 2501.1210231.88 2500.5610234.57 2500.1910240.46 2500.9
10242.72501.1810246.422501.6310249.45 2501.3310257.06 2500.4310258.67 2500.54

10265.07 2500.9710275.732501.68 10283.8 2501.7410307.72 2501.8B 10314.2 2501.92
10320.6 2501. 9610332.32 250210332.84 2502.0310336.38 2501. 6810336.46 2501. 68

10344.41 2500.8510344.71 2500.8610344.97 2500.8710352.72 2501. 2710359 .19 2501. 64
10360.29 2501.6810361.98 2501.71 10370.4 2501.910376.56 2502.08103B3.03 2502.25
10391.96 2502.5 10398.7 2502.6610403.41 2502.78

Manning's n Values
Sta n Val

num=
Sta n Val

3
Sta n Val

9803.27 .055 9989.12 .0510013.42 .055

Bank Sta: Left Right Lengths: Left Channel Right Coeff Cantr. Expan.
99B9.1210013.42 10 10 10 .1 .3

Left Levee Station- 9930.43 Elevation= 2502.97
Right Levee Station~10058.29 Elevation= 2502.49

CROSS SECTION

RIVER: RV WK T60 Sl
REACH: Rl RS: 0.335

INPUT
Description: RV Wash K Trib 60 Split 1 was originally included in the study;

however, only 14 cfs follows this reach. As a result of this low
flow rate, this reach and its corresponding cross sections are
removed from the work maps. They are left in the model in order to
document the 14 cfs split flow shown at RV Wash K Trib 60 River
Mile 1.567. Neither the hydraulic base line, nor the cross
sections associated with RV Wash K Trib 60 Split 1 are shown on
the work maps.

Station Elevation Data num= 121
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

9803.3 2502.06 9811.93 2502.34 9B12.37 2502.32 9812.6 2502.31 9812.81 2502.3
9819.04 2502 9819.37 2501. 98 9B22.85 2501. 82 9B33.61 2501. 2B 9B60.12 2500.1
9866.04 2499.B4 9872.91 2499.53 9873.77 2499.54 9B73.79 2499.54 9B74.66 2499.56
9882.47 2499.69 9BB3.9B 2499.72 9B92.55 2499.94 9892.92 2499.98 9916.25 2501. 82
9917 .17 2501. B8 9924.05 2502.27 9924.13 2502.27 9927.86 2502.34 9930.6B 2502.39
9962.84 2501. 83 9970.5B 2501. 95 9972.89 2501. 99 9972.92 2501. 99 9979.2 2501. 85
9985.47 2501. 7 9986.42 2501.67 9986.84 2501. 66 998B. 36 2501.62 9989.57 2501. 6
9991.71 2501. 41 10000 2500.8210000.01 2500.8210000.27 2500.810005.69 2501. 05

10011. 69 2501. 23 10015.5 2501.3810020.26 2501. 4910024. 54 2501.610029.91 2501. 91
10031.68 2501.7610037.57 2501.2910041.06 2501.5410041.952501.59510050.53 2502.13
10053.94 2502.1610054.73 2502.1610056.13 2502.1710061.72 2502.1710095.91 2501. 93
10097.97 2501.9310099.46 2501.9310100.23 2501.9310102.73 2501.9210105.52 2501. 92
10108.63 2501. 9110112 .13 2501.910124.12 2502.1 10126.7 2502.0BI0126.93 2502.08
10130.1 2502.110133.75 2502.12 10138 2502.1410140.51 2502.0810144. 4B 2502.13
10145.2 2502.1410149.26 2502.2110150.75 2502.2310157.03 2502.1610157.93 2502.14

10164.98 2502.0610169.9B 2502.0110170.52 2501.9910174.51 2501.9110177.63 2501.86
10180.69 2501.7810181.58 2501. 7710182 .16 2501. 75101B4.84 2501. 710185. 37 2501. 6B

10187.3 2501. 6510193.16 2501.2810193.94 2501.210198.32 2500.710203.15 2500.78
10207.52 2500.910217.66 2501.1810220.18 2500.9510224.56 2500.4410226.89 2500.19
10228.54 2499.971023B.16 2500.9610240.71 2501.251024B.26 2500.5810252.86 2500.19
10254.82 2500.3210262.53 2500.8510270.06 2501.36 10270.4 2501.3810271.99 2501. 48
10274.17 2501. 510332 .19 2501.710332.35 2501.7110332.61 2501.7310342.22 2500.86
10345.71 2500.5710355.952501.1710359.532501.38 10360.2 2501.3910360.34 2501. 4
10360.45 2501. 4 10361 2501. 41103B1. 52 2501. 94 10382.7 2501.9710390.81 2502.17
10400.79 2502.39

Manning I S n Values num-
Sta n Val Sta n Val

3
Sta n Val

9803.3 .055 9991. 71 .05 10015.5 .055

Coeff Contr. Expan.
.1 .3

Lengths: Left Channel Right
10 10 10
Elevation- 2502.39

Bank Sta: Left Right
9991. 71 10015.5

Left Levee Station= 9930.68
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RIVER: RV WK T60 51
REACH: R1

Right Levee

CROSS SECT ION

Station~10056.13

RS: 0.333

Elevation- 2502.17

•INPUT
Description: RV Wash K Trib 60 Split 1 was originally included in the study;

however, only 14 cfs follows this reach. As a result of this low
flow rate, this reach and its corresponding cross sections are
removed from the work maps. They are left in the model in order to
document the 14 cfs split flow shown at RV Wash K Trib GO River
Mile 1.567. Neither the hydraulic base line, nor the cross
sections associated with RV Wash K Trib 60 Split 1 are shown on
the work maps.

Station Elevation Data num= 126
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

9803.29 2501. 72 9812.27 2502.02 9812.3 2502.02 9812.87 2502.03 9815.26 2501. 97
9850.37 2500.4 9854.41 2500.22 9859.6 2499.99 9864.34 2499.79 9866.48 2499.71
9868.12 2499.58 9876.39 2499.39 9879.21 2499.32 9886.38 2499.49 9895.29 2499.67
9908.51 2500.84 9916.92 2501. 5 9919.8 2501. 52 9920.85 2501. 53 9924.19 2501.59
9927.21 2501. 65 9929.39 2501.69 9931. 06 2501.72 9949.97 2501.39 9954.51 2501.46
9960.92 2501. 56 9970.88 2501.65 9977.04 2501. 7 9987.36 2501.56 9988 2501.55
9991. 9 2501.53 9994.332501.174 9995.11 2501. 06 9995.28 2501.04 10000 2500.47

10000.11 2500.4510000.26 2500.4510005.56 2500.6110011.62 2500.7810014.96 2500.88
10017.91 2500. 9110020. 08 2500.9710021.67 2500.9910025.64 2500.8310026.54 2500.91
10027.48 2500.9210029.31 2501.1110029.45 2501.1110030.94 2501.1110034.57 2501. 05
10034.62 2501. 05 10035.3 2501.0510036.99 2500.9610040.54 2501.1710051.48 2501. 84
10054.79 2501. 83 10055.6 2501.8210092.33 2501.55 10093.6 2501. 55 10094.5 2501. 55
10094.98 2501. 5510096. 52 2501.5510098.22 2501.5410100.13 2501.5410102.27 2501. 53
10121. 38 2501.8610123.02 2501.8410123.16 2501.8410125.18 2501.8610127.51 2501. 87
10130.2 2501.8810136.87 2501.7310139.32 2501.7610139.77 2501.7710142.27 2501. 81

10145.86 2501.8610150.34 2501.9310156.032502.0210160.18 2502.07 10163.9 2502.13
10164.21 2502.13 10167.7 2502.0810170.37 2501.99 10170.9 2501.9810175.87 2501.82
10178.19 2501.7810181.85 2501.6610182.98 2501.6510185.45 2501.5810187.83 2501. 43

10188.7 2501. 410193.43 2501.110193.86 2501.0810194.51 2501.05 10197.9 2500.82
10198.9 2500.710202.12 2500.7610207.03 2500.7510209.42 2500. 8110214 .31 2500.47

10217.88 2500.16 10221 2499.89 10221.9 2499.8210222.46 2499.7610233.81 2500.69
10235.89 2500.8910242.56 2500.3710248.64 2499. 9110250. 91 2500.0610262.12 2500.82
10265.79 2501.0610266.57 2501.1110286.55 2501.1710330.12 2501.310333.58 2501.12
10339.92 2500.7310343.85 2500.510345.922500.3610352.31 2500.7310359.07 2501. 06
10359.89 2501.1 10360.7 2501.1410374.41 2501.4610379.58 2501.5810389.53 2501. 81
10398.14 2502.01

Manning I s n Values num= 3
Sta n Val Sta n Val Sta n Val

************************************************
9803.29 .055 9995.28 . 0510021.67 .055

Bank Sta: Left Right Coeff Contr.
9995.2810021. 67 .1

Left Levee Station= 9977.04
Right Levee Station=10051.48

SUMMARY OF MANNING 0 5 N VALUES

River:RV WK TGO

Expan.
.3

Elevation
Elevation=

2501. 7
2501. 84

•
Reach River Sta. n1 n2 n3 n4 n5

************************************************************************************lIr
*R1 2.629 .055* .05* .055*
*R1 2.579 .055* .05* .055*
*R1 2.470 .055' .05* .055'
'R1 2.378 .055' .05* .055'
'R1 2.245 .055' .05* .055'
'R1 2.120 .055' .05* .055'
'R1 2.001 .055' .05* .055'
*R1 1. 894 .055* • OS' .055*
*R1 1.833 .055* .05* .055*
*R1 1. 832 *Lat Struct*
*R1 1.771 .055* .05* .055*
*R1 1. 678 .055* .05* .055*
*R1 1. 614 .055* .05* .055' .05* .055*
*R2 1.567 .055* .05* .055*
*R2 1.453 .055' .05* .055*
*R2 1.397 .055* .05* .055*
*R2 1. 313 .055* .05* .055*
'R2 1.311 .055' .05* .055*
*R2 1. 309 .055* ·os' .055*

River:RV WK T6D 51

Reach

*R1
*R1
*R1
*R1
*R1

River Sta.

0.522
0.387
0.337
0.335
0.333

n1

.055*

.055*

.055*

.055*

.055*

n2

.05*

.05*

.05*
• OS'
. 05*

n3

.055*

.055*

.055*

.055*

.055* •SUMMARY OF REACH LENGTHS
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River: RV WK T6D

Reach River 5ta. Left * Channel * Right
*********** .. * .... *** ...... ** .. **** .. ************************************
·Rl 2.629 264.65· 264.65· 264.65·
·Rl 2.579 580.4· 580.4* 580.4*
·Rl 2.470 477.85· 477.85· 477.85·
·Rl 2.378 709.84· 709.84· 709.84·
·Rl 2.245 652.23· 652.23· 652.23·
·Rl 2.120 635.16· 635.16· 635.16·
·Rl 2.001 563.9· 563.9· 563.9·
·Rl 1. 894 321.22· 321.22· 321.22·
·Rl 1.833 359.53· 325.68· 325.68·
·Rl 1. 832 *Lat Struct*
·Rl 1.771 478.48· 489.45· 489.45·
·Rl 1. 678 339.26· 339.26· 339.26·
·Rl 1.614 O· O· O·
·R2 1.567 600.29· 600.29· 600.29·
·R2 1. 453 294.61· 294.61· 294.61·
·R2 1.397 446* 446* 446*
·R2 1. 313 10· 10· 10·
·R2 1.311 10· 10· 10·
·R2 1.309 O· O· O·

River: RV WK T6D Sl

Reach River Sta. Left * Channel * Right

·Rl 0.522 716.14· 716.14· 716.14·
·Rl 0.387 262.97* 262.97* 262.97*

·Rl 0.337 10· 10· 10·
·Rl 0.335 10· 10· 10·
·Rl 0.333

SUMMARY OF CONTRACTION ANO EXPANSION COEFFICIENTS
River: RV WK T6D

Reach River 5ta. * Contr. * Expan.
*******************************************************
·Rl 2.629 .1· .3·
·Rl 2.579 .1· .3·
·Rl 2.470 .1· .3·
·Rl 2.378 .1· .3·
·Rl 2.245 .1· .3·
·Rl 2.120 .1· .3·
·Rl 2. 001 .1· .3·
·Rl 1. 894 .1· .3·
·Rl 1. 833 .1· .3·
·Rl 1. 832 *Lat 5truct*
·Rl 1.771 .1· .3·
·Rl 1. 678 .1· .3·
·Rl 1. 614 .1· .3·
·R2 1.567 .1· .3·
·R2 1. 453 .1· .3·
·R2 1.397 .1· .3·
·R2 1. 313 .1· .3·
·R2 1.311 .1· .3·
·R2 1. 309 .1· .3·

River: RV WK T60 51

Reach River 5ta. * Contr. * Expan.

·Rl 0.522 .1· .3·
·Rl 0.387 .1· .3·
·Rl 0.337 .1· .3·
·Rl 0.335 .1· .3·
·Rl 0.333 .1· .3·

ERRORS WARNINGS AND NOTES
Errors Warnings and Notes for Plan : RV WK T6D

River: RV WK T6D Reach: Rl RS: 2.629 Profile: 100-YR FP
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
River: RV WK T6D Reach: Rl RS: 2.579 Profile: 100-YR FP

Warning:Divided flow computed for this cross-section.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was

used.
River: RV WK T6D Reach: Rl RS: 2.470 Profile: 100-YR FP

Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4.
This may indicate the need for additional cross sections.

Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate
the need for additional cross sections.

Note: Manning's n values were compositect to a single value in the main channel.
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was

used.
River: RV WK T60 Reach: Rl RS: 2.378 Profile: 100-YR FP
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Warning:The energy loss was greater than 1.0 ft (0.3 ro). between the current and previous cross section. This may indicate
the need for additional cross sections.

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was
used.

River: RV WK T6D Reach: R1 R5: 2.245 Profile: 100-YR FP
Warning:The energy equation cou~d not be balanced within the specified number of iterations. The program selected the water

surface that had the least amount of error between computed and assumed values.
Warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for additional cross sections.
Warning:The energy loss was greater than 1.0 it (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated

water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The
program defaulted to critical depth.

River: RV WK T60 Reach: R1 RS: 2.120 Profile: 100-YR FP
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
River: RV WK T6D Reach: R1 RS: 2.001 Profile: 100-YR FP

Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth
for the water surface and continued on with the calculations.

Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate
the need for additional cross sections.

Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated
water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The
program defaulted to critical depth.

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was
used.

River: RV WK T6D Reach: R1 RS: 1.894 Profile: 100-YR FP
Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth

for the water surface and continued on with the calculations.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
Warning:Ouring the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated

water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The
program defaulted to critical depth.

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was
used.

River: RV WK T6D Reach: R1 RS: 1.833 Profile: 100-YR FP
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
River: RV WK T60 Reach: R1 RS: 1.832 Profile: 10Q-YR FP

Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate
the need for additional cross sections.

River: RV WK T6D Reach: R1 RS: 1.771 Profile: 100-YR FP
Warning:Divided flow computed for this cross-section.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, energy was used.

River: RV WK T6D Reach: R1 RS: 1.678 Profile: 100-YR FP
Warning:Divided flow computed for this cross-section.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for addi tional cross sections.
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was

used.
River: RV WK T6D Reach: R1 RS: 1.614 Profile: 100-YR FP

Warning:Divided flow computed for this cross-section.
Warning:A flow split was encountered. The program first calculated the momentum of both channels below the junction. An

energy balance was performed across the junction from the stream with the highest momentum downstream to the section
upstream.

Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate
the need for addi tional cross sections.

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was
used.

River: RV WK T6D Reach: R2 RS: 1.567 Profile: 100-YR FP
Warning:Oivided flow computed for this cross-section.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
River: RV WK T6D Reach: R2 RS: 1.453 Profile: 100-YR FP

Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4.
This may indicate the need for additional cross sections.

Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate
the need for additional cross sections.

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was
used.

River: RV WK T6D Reach: R2 RS: 1.397 Profile: 100-YR FP
Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth

for the water surface and continued on with the calculations.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
Warning:Ouring the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated

water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The
program defaulted to critical depth.

River: RV WK T6D Reach: R2 RS: 1.313 Profile: 100-YR FP
Note: Manning's n values were composited to a single value in the main channel.

River: RV WK T60 Reach: RZ RS: 1.311 Profile: 100-YR FP
Note: Manning's n values were composited to a single value in the main channel.

River: RV WK T6D Reach: R2 RS: 1.309 Profile: 100-YR FP
Note: Manning's n values were composited to a single value in the main channel.

River: RV WK T6D Sl Reach: R1 RS: 0.522 Profile: 100-YR FP
Warning:Oivided flow computed for this cross-section.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
River: RV WK T6D Sl Reach: R1 RS: 0.387 Profile: 100-YR FP

Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate
the need for additional cross sections.

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was
used.

River: RV WK T6D 51 Reach: R1 RS: 0.337 Profile: 100-YR FP
Warning:Oivided flow computed for this cross-section.
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.

•

•

•
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Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was
used.

River: RV WK T60 Sl Reach: R1 RS: 0.135 Profile: 100-YR FP
Warning:Divided flow computed for this cross-section.
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was

used.
River: RV WK T60 Sl Reach: R1 RS: 0.333 Profile: 100-YR FP

Warning:Divided flow computed for this cross-section.
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was

used.
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E.3.13 HEC-RAS Output

RV Wash K Trib 6Dl



HEC-RAS PIal HEC-RAS Plan: Wash K 601 River: RV WKT601 Reach: Rl Profile: 100-YRFP

River
Profile

E.G. Froude f
IRiver Reach Sta Q Total MinChEl Iw.s. Elev CritW.S. IE.G. Elev Slope Vel Chnl Flow Area Top Width ChI

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sqft) (ft)

RVWK T601 Rl 1.085 100-YR FP 150.00 2579.90 2581.86 2581.86 2582.30 0.025723 5.49 30.87 37.43 0.87
RV WKT601 Rl 0.998 100-YR FP 150.00 2569.22 2571. 09 2570.82 2571.31 0.013497 3.76 40.51 45.24 0.65
RVWK T601 Rl 0.940 100~YR FP 150.00 2561.94 2563.88 2563.88 2564. 34 0.045272 5.45 27.53 80.45 0.99
RV<WK T601 Rl 0.890 lOO-YR FP 150.00 2555.48 2558. 06 2558.36 0.011562 4.56 38.83 37.58 0.57
RVWK T601 Rl 0.870 100-YR FP 150.00 2553.68 2555.78 2555.78 2556.49 0.040402 6.75 22.24 16.00 1. 01
RV WKT601 Rl 0.838 100-YR FP 150.00 2549.86 2551. 82 2551.53 2552.16 0.014357 4.86 34.63 30.91 0.67
RV WKT601 Rl 0.745 100-YR FP 150.00 2540.20 2541.87 2541.85 2542.33 0.029272 5.45 27.52 27.50 0.96
RV WKT601 Rl 0.649 100-YR FP 150.00 2528.31 2530.00 2529.83 2530.30 0.019127 4. 54 37.89 43.62 0.71
RV WK T601 Rl 0.552 100-YR FP 150.00 2517.49 2519.53 2519.32 2519.78 0.022227 4.06 36.93 39.63 0.74
RVWK T601 Rl 0.424 100-YR FP 150.00 2503.64 2505.37 2505.27 2505.67 0.019721 4.40 34.11 42.23 0.86
RV WK .T601 Rl 0.297 100-YR FP 150.00 2488.68 2489.70 2489.62 2489.89 0.028470 3.99 43.50 78.10 0.93
RV WKT601 Rl 0.295 100-YRFP 150.00 2488.43 2489.28 2489.26 2489.53 0.043850 4.18 37.03 67.57 1.12
RV WK T601 Rl 0.293 100-YR FP 150.00 2488.17 2489.03 2488.86 2489.21 0.022005 2.82 44.07 61.59 0.76
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HEC-RAS Version 3.1.3 May 2005
u.s. Army Corp of Engineers

Hydrologic Engineering Center
609 Second Street
Davis, California

x X XXXXXX XXXX XXXX xx XXXX

X X X X X X X X X X

X X X X X X X X X

XXXXXXX XXXX X XXX XXXX XXXXXX XXXX

X X X X X X X X X

X X X X X X X X X X

X X XXXXXX XXXX X X X X XXXXX

PROJECT DATA
Project Title: RV Wash K Trib 601
Project File RV Wash K Trib GOl.prj
Run Date and Time-;- 1111/2007 10:11:43 AM

Project in English units

Project Description:
Rio Verde ADMP, Project FCDMC 2001C056, RV Wash K Trib 601. Phase 3 RAS model
started in June 2005, preliminary model completed in August 2005.

RAS model
is prepared by Dibble Engineering. Field reconnaissance per report dated April
18, 2005.

For the study washes, the starting water surface elevation is on
RV Wash K Trib 601, and is taken from normal depth for three cross sections
repeated at ten-foot intervals. The slope-area method is the same as the normal
depth method.

RV Wash K Trib 601 Floodplain Delineation
From a point
approximately 900 feet south and 50 feet west of the intersection of 144th
Street and East Rock View Road (River Mile 0.297) to a point approximately 500
feet north and 3,100 feet west of the intersection of 144th Street and East
Rock View Road (River Mile 1.0BS), a distance of 0.788 river miles.

The
Cross-section data were generated by INROADS. The mapped hydraulic base line
represents the 10,000-station point of the HEC-RAS model.

Topographic
mapping is supplied by the Flood Control District of Maricopa
County.

Discharge data is from the Rio Verde ADMP HEC-l model. The original
models are from the Flood Control District of Maricopa County, prepared for the
Rio Verde South Floodplain Delineation, the Rio Verde South Extension
Floodplain Delineation, the Rio Verde North Floodplain Delineation, and the Rio
Verde North Extension Floodplain Delineation. The HEC-l models were modified
for the Rio Verde ADMP. The final HEC-l files were received in February 2004
and FCDMC approved the hydrology model.

Hydrologic concentration points are
noted in cross-section descriptions using the corresponding HEC-l ID's. The
flow rates have been rounded to the nearest 10 cubic feet per second (cfs).
Flow rates obtained from HEC-l are applied at the downstream end of the
relevant sub-basin and stepped upstream at cross-sections to meet the HEC-l
flow from the upstream sub-basin.

River Mile (RM) stationing is based upon
the estimated tie in point with downstream rece~v~ng waters or the start of
two-dimensional flow models. This point represents RM 0.000. The assumed
starting WS Elevation is based upon normal depth in the study wash.

Horizontal and Vertical Coordinate Basis for this project is as follows:

Horizontal--Arizona State Plane, Central Region, NAD 1983
Vertical--NAVD

1988

RAS model river naming corresponds to project river naming as
follows:

RV WK T6Dl - RV Wash K Trib 6Dl

<11*<11<11<11<11<11<11*<11<11*<11<11<11*<11*********************<11********<11****** **************************

•

•

PLAN DATA

Plan Title: RV Wash K Trib 6D1
Plan File j : \200 6\10-0606.1 \Design Notebook\Drainage Design\HEC-RAS\RV_Wash_ K_Trib_6Dl.pOl

Geometry Title: RV Wash K Trib 601
Geometry File j: \2006\10-0606.1 \Design Notebook\Drainage Design\HEC-RAS\RV_Wash_K_Trib_6D1.g01

Flow Title
Flow File

Plan Summary Information:

RV Wash K Trib 6Dl
j : \2006\1 0-060 6.1 \Design Notebook\Drainage Design\HEC-RAS\RV_Wash_ K_ Trib_ 6Dl. fOl •
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Number of: Cross Sections 
Culverts
Bridges

13
o
o

Mul tiple Openings
Inline Structures
Lateral Structures

Computational Information
Water surface calculation tolerance
Critical depth calculation tolerance 
Maximum number of iterations
Maximum difference tolerance
Flow tolerance factor

0.01
0.01
20
0.3
0.001

Computation Options
Critical depth computed only where necessary
Conveyance Calculation Method: At breaks in n values only
Friction Slope Method: Average Conveyance
Computational Flow Regime: Subcritical Flow

Encroachment Data
Equal Conveyance - True
Left Offset
Right Offset

River RV WK T6Dl Reach Rl
RS Profile Method Value1 Value2
1. 085 PF 2 1 9990.3110010.75
0.998 PF 2 1 9983.6510022.59
0.940 PF 2 1 9989.8310019.35
0.890 PF 2 1 9991.5210006.77
0.870 PF 2 1 9991.8510007.84
0.838 PF 2 1 9989.16 10007
0.745 PF 2 1 9986.4510013.95
0.649 PF 2 1 9989.5310012.71
0.552 PF 2 1 9971.8210011.46
0.424 PF 2 1 9975.210017.43
0.297 PF 2 1 9991.7110013.84
0.295 PF 2 1 9994.31 10019.6
0.293 PF 2 1 9996.54 10030.6

FLOW DATA

Flow Title: RV Wash K Trib 6D1
Flow File j : \2006\10-060 6.1 \Oesign Notebook\Drainage Design\HEC-RAS\RV_Wash_ K_Trib_6D1. fOl

Flow Data (cfs)

* River
* RV WK T601

Reach
Rl

RS
1.085

100-YR FP *
150 *

Boundary Conditions
********************************************************************************************************

* River

* RV WK T6Dl

GEOMETRY DATA

Reach

Rl

Profile

100-YR FP

Upstream Downstream

Normal S = 0.022 *

Geometry Title: RV Wash K Trib 6D1
Geometry File j:\2006\10-0606.1\Design Notebook\Drainage Design\HEC-RAS\RV_Wash_K_Trib_6D1.g01

CROSS SECTIOl,

RIVER: RV WK T6Dl
REACH: Rl RS: 1.085

INPUT
Description: Q=150 cfs (B2W4A, 24
Station Elevation Data num-

Sta Elev Sta Elev

hr)
107

Sta Elev Sta Elev Sta Elev

9828.06 2588.4 9831.18 2588.6 9834.76 2588.45 9842.9 2587.89 9843.3 2587.87
9843.86 2587.83 9845.47 2587.58 9849.46 2586.94 9850.18 2586.87 9850.47 2586.83

9855.6 2586.28 9858.09 2585.94 9858.28 2585.91 9861. 44 2585.39 9866.01 2584.8
9867.13 2584.63 9868.69 2584. 43 9870.23 2584.27 9872.31 2583.73 9872.67 2583.63
9873.88 2583.46 9885.19 2581. 9 9887.95 2581. 6 9889.64 2581. 49 9890.04 2581.46
9893.89 2581.22 9899.35 2580.85 9899.92580.81 9901.12 2580.72 9901.36 2580.71
9904.95 2581.2 9905.88 2581. 36 9907.54 2581.72 9910.92 2582.46 9914.82583.08
9915.24 2583.15 9916.36 2583.37 9921. 62 2584.01 9925.73 2584. 71 9929.27 2584.94
9929.37 2584.94 9930.05 2584.92 9930.78 2584.89 9931.34 2584.86 9937.94 2584.44
9942.31 2584.21 9945.59 2584.01 9950.33 2583.78 9958.25 2583.84 9972.762583.98
9974.43 2583.76 9989.692581.457 9990.312581.364 9999.87 2579.92 9999.97 2579.9
9999.99 2579.9 10000 2579.910000.71 2579.93 10004.8 2580.4910005.12 2580.54

10010.75 2581.3610011.4 2581. 3810012.05 2581.3910013.66 2581.4310014.88 2581.43
10015.32 2581.4410018.25 2581.45 10019.1 2581.4710022.61 2581.7710023.932581.81
10025.76 2581.9710027.98 2582.1410034.34 2582.7510035.65 2582.8510038.85 2583.06
10039.02 2583.0810042.43 2583.3110043.55 2583.4710043.69 2583.4910046.78 2583.68
10048.12 2583.9310048.62 2583.9710051.26 2584.210055.55 2584.4610055.84 2584.48
10060.31 2584.89 10060.6 2584.9110063.13 2585.1510065.25 2585.2310065.67 2585.27
10070.43 2585.4710070.72 2585.510075.61 2585.710075.762585.7110077.612585.78
10080.88 2585.95 10081.2 2585.9710086.21 2586.110086.61 2586.1410091.17 2586.27
10092.41 2586.4210095.73 2586.5510098.45 2587.0810099.14 2587.2110099.21 2587.21
10106.07 2587.1710110.45 2587.14
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Manning's n Values num=o 3
Sta n Val Sta n Val Sta n Val

~~~~~~~~.. ~~~~~~~ ...... ~ .. ~~~~~~~ .. ~ .. ~~ ........ ~~~ .. ~~~~~~~
9828.06 .06 9990.31 .0510010.75 .06

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. •9990.3110010.75 461.15 461.15 461.15 .1 .3

Left Levee Station"'" 9929.27 Elevation= 2584.94

CROSS SECTION

RIVER: RV WK T6Dl
REACH: Rl RS: 0.998

INPUT
Description:
Station Elevation Data num= 52

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ .. ~ ~ ~ ~ ~ ~ .. ~ ~ .. ~ ~ ~ ~ .. ~ ~ ~ ~ 11 ~ ~ .. ~ ~ ~ ~ ~ ~ ~ ~ ~

9912.55 2576.49 9914.13 2576.5 9918.13 2576.52 9921.54 2576.19 9921. 6 2576.18
9930.4 2575.32 9935.89 2574.85 9939.65 2574.5 9949.7 2573.65 9949.92 2573.63
9950.6 2573.56 9952.67 2573.4 9952.87 2573.37 9957.46 2573.17 9958.53 2573.1

9963.57 2572.81 9965.85 2572.66 9969.66 2572.43 9971.22 2572.33 9973.94 2572.08
9975.68 2571.72 9977.29 2571.39 9978.41 2571.26 9979.01 2571.23 9980.3 2571.17
9980.44 2571.17 9983.652570.891 9989.52 2570.38 9994.46 2569.72 9996.65 2569.43
9998.59 2569.22 9998.79 2569.23 10000 2569.3110007.29 2569.7910015.522570.381
10020.1 2570.7110020.272570.7310022.59 2570.8910024.67 2570.9610030.77 2571.37

10053.69 2573.9410056.58 2574.310060.12 2574.6610062.08 2574.8910066.31 2575.33
10066.59 2575.38 10068.2 2575.6310073.08 2576.0810077.88 2576.5610077.91 2576.56
10080.91 2576.4610081.71 2576.43

Manning I S n Values
Sta n Val

num=
Sta n Val

3
Sta n Val...... ~ .. ~ ~ ~ .... ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ .. ~ ...... ~ .. ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ .. ~ .. ~ ~ ......

9912.55 .06 9989.52 .0510015.52 .06

Bank Sta: Left Right
9983.6510022.59

Lengths: Left Channel Right
307.18 307.18 307.18

Coeff Contr.
.1

Expan.
.3

CROSS SECTION

~~~~~~~~ .. ~~~~~*,.,,., .. ,.,~~~~*~~~~~~~*,.,,.,*,., .... *****~* .. ~~~~** .. ~,., .. *~ ........ *~~~~ .. ~~~~~~~**** ..

INPUT
Description: The structure shown on the aerial photograph in the left overbank

was constructed after the topographic mapping was prepared.
Station Elevation Data num= 92

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

RIVER: RV WK T6D1
REACH: R1 RS: 0.940

•9858.84 2569.15 9859.85 2569.17 9861.13 2569.13 9872.64 2568.52 9873.26 2568.49
9876.32 2568.39 9878.28 2568.09 9880.53 2568.02 9882.32 2567.75 9883.29 2567.71
9884.92 2567.48 9888.26 2567.36 9889.85 2567.14 9893.25 2567.01 9894.86 2566.83
9895.44 2566.77 9898.77 2566.61 9899.82 2566.52 9903.16 2566.24 9903.38 2566.23
9907.01 2565.89 9909.72 2565.61 9911.41 2565.4 9913.64 2565.13 9921. 92 2563.87
9923.33 2563.67 9925.51 2563.34 9931. 84 2562.47 9934.98 2562.58 9935.93 2562.62
9939.38 2562.77 9942.06 2562.89 9944.18 2562.98 9946.58 2563.09 9948.05 2563.14
9949.13 2563.18 9953.89 2563.33 9954.12 2563.33 9954.58 2563.35 9955.63 2563.44
9961. 76 2563.64 9965.13 2563.75 9966.96 2563.78 9970.77 2563.84 9974.81 2563.91
9985.42 2564.1 9986.62 2564.12 9987.66 2564.14 9988.57 2564.13 9994.522562.932
9997.41 2562.35 9999.74 2561.94 10000 2561.9710005.76 2562.710007.29 2562.88

10009.51 2562.9510022.022564.12710030.55 2564.9310039.06 2565.610041.76 2565.86
10044.96 2566.1710045.972566.2810048.79 2566.5510053.58 2567.0210055.38 2567.19
10059.77 2567.4710061.46 2567.5710066.21 2567.62 10066.9 2567.6410072.38 2567.71
10072.46 2567.7210073.962567.7710078.48 2567.8410081.04 2567.9410082.02 2567.96
10082.81 2567.9910085.25 2568.110087.92 2568.21 10090.5 2568.310092.63 2568.39

10096.5 2568.5210098.12 2568.5810098.49 2568.610100.83 2568.7410102.072568.79
10103.1 2568.8410110.76 2569.2 10112.1 2569.2410117.11 2569.3610122.21 2569.48

10125.61 2569.4310126.05 2569.43

Manning's n Values
Sta n Val

num=
Sta n Val

3
Sta n Val

9858.84 .06 9994.52 .0510009.51 .06

Bank Sta: Left Right
9988.5710022.02

Ineffective Flow num=
Sta L Sta R Elev

9858.84 9987.66 2564.14

Lengths: Left Channel
259 259

1
Permanent

F

Right
259

Coeff Contr.
.1

Expan.
.3

CROSS SECTION

~ .. ~ .. ~ 'I." ~ ~ ~ ~ ~ ~ ~ ~ ~ ,., ~ ~ ~ ~ .. ~ .. ~ ~ * * 'I." ~ .. ~ ~ .. ~ ~ .. ~ .. ~ ~ ~ .. ~ .. ,.,,., .. ~ .. ~ ~ ~ ~~ ~ ~ ~ .. ,.,,., ~ ~

9947.96 2559.81 9954.55 2559.13 9956.36 2558.91 9960.32 2558.49 9965.35 2558.16
9967.7 2558.17 9981. 9 2557.72 9984.25 2557.49 9991.52 2557.23 9992.4 2556.85

9995.11 2555.67 9999.26 2555.48 10000 2555.4910001. 37 2555.5110006.77 2557.38

10012.48 2559.29 10018.5 2561.910022.05 2561.9210033.93 2561. 9410044 .21 2562.26

10046.5 2562.5910059.84 2562.6410078.42 2562.6610081.85 2562.4510087.92 2561. 7

INPUT
Description: Topographic mapping was updated for RM

reflect a newly constructed structure.
Station Elevation Data num= 27

Sta Elev Sta Elev Sta Elev

0.890 through RM 0.838 to

•ElevStaElevSta

RS: 0.890
RIVER: RV WK T6D1
REACH: Rl
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10101.24 2560.48 10104.2 2560.22

Manning's n Values
Sta n Val

num=
Sta n Val

3
Sta n Val

9947.96 .06 9991.52 .0510001.37 .06

Bank Sta: Left Right
9991.5210006.77

CROSS SECTION

RIVER: RV WK T6D1
REACH: R1

Lengths: Left Channel Right
93 93 93

RS: 0.870

Coef! Contr.
.1

Expan.
.3

0.890 through RM 0.838 to
INPUT
Description: Topographic mapping was updated for RM

reflect a newly constructed structure.
Station Elevation Data num= 22

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

9976.35 2557.76 9979.18
9994.292554.79 9997.05

10005.15 2554.6910009.48
10043.66 2562.5510055.35
10109.35 2561.5810125.83

2557.49 9980.98
2553.68 10000
2556.4410021.82
2562.5810100.11
2559.46

2557.39 9988.93 2556.94 9990.55
2553.7410002.052553.7910002.63
2561.4610029.85 2562.29 10032.8
2562.4910106.73 2561.9810107.82

2556.3
2553.76
2562.53
2561. 84

Manning's n Values num~

Sta n Val Sta n Val
3
Sta n Val

9976.35 .06 9994.29 .0510005.15 .06

Bank Sta: Left Right
9990.5510009.48

CROSS SECTION

RIVER: RV WK T6D1
REACH: R1

Lengths: Left Channel
159 159

RS: 0.838

Right
159

Coeff Contr.
.1

Expan.
.3

0.890 through RM 0.838 to
INPUT
Description: Topographic mapping was updated for RM

reflect a newly constructed structure.
Station Elevation Data num~ 21

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
**** ******* '* ********* '* '* '* ,*:11:.* '* '* '* '* '* '* '* '* '* '* '* * *** '* '* '* '* *****************'* '" ** * * * * '* '* '" '* '* '* **

9934.14 2555.7 9939.9 2555.71 9958.88 2555.69 9959.68 2555.62 9960.55 2555.58
9967.35 2553.04 9971. 93 2552.7 9989.16 2551. 04 9993.23 2550.36 9996.74 2549.86
9999.42 2549.88 10000 2549.8910003.69 2549.97 10007 2550.7110012.97 2552.03

10022.77 2552.6210048.64 2554.2510062.59 2555.310071.15 2555.610071.21 2555.6
10080.75 2555.93

Manning's n Values nurn= 3
Sta n Val Sta n Val Sta n Val

'* '* '" '* * * '* '* * ** '* '* '* * '* '* '" '" '* '* '* '* '* '" '* '* '* * '* '* '* '* '* * '* '* * * * * * * * * * * *
9934.14 .06 9989.16 .05 10007 .06

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9989.16 10007 494 494 494 .1 .3

CROSS SECTION

RIVER: RV WK T6D1
REACH: R1 RS: 0.745

INPUT
Description:
Station Elevation Data 103

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

9834.67 2548.3 9835.45 2548.33 9836.36 2548.35 9843.14 2548.34 9843.27 2548.31
9843.95 2548.23 9850.9 2547.77 9858.56 2547.26 9862.09 2547.09 9864.26 2546.98
9870.12 2546.41 9870.63 2546.38 9872.56 2546.17 9872.94 2546.17 9873.54 2546.17

9874.3 2546.14 9875.59 2546.08 9895.39 2545.02 9895.68 2545 9896.03 2544.97
9898.81 2544.81 9900.33 2544.74 9904.96 2544.54 9910.97 2544.28 9913.52 2543.61
9920.53 2541.96 9920.69 2541.93 9921. 06 2541.84 9921.28 2541.79 9932.74 2543. 05
9934.54 2543.25 9940.23 2543.87 9941.13 2543.96 9943.42 2544.22 9953.01 2544.07
9956.91 2544 9957.48 2544 9958.72 2543.98 9960.19 2543.97 9960.31 2543.97
9960.91 2543.97 9961. 04 2543.97 9965.54 2543.94 9975.7 2543.89 9978.18 2543.39
9980.63 2542.85 9981.12 2542.75 9982.36 2542.52 9988.22 2541. 59 9992.34 2540.76
9993.79 2540.47 9996.09 2540.39 10000 2540.2610000.01 2540.2610001. 69 2540.2

10003.58 2540.3910011.71 2541.5910012.682541.7110013.32 2541.7910019.85 2542.63
10028.41 2543.310031.72 2543.5210038.222543.89410043.72 2544.2110045.26 2544. 35
10047.82 2544.5810053.35 2545.1610055.77 2545.4510057.31 2545.59 10059.8 2545.9
10060.22 2545.91 10060.4 2545.9210062.35 2545.9710065.47 2546.1410067.18 2546.19

10068.7 2546.2710069.31 2546.2810071.14 2546.3410075.06 2546.4610075.76 2546.54
10080.29 2546.6610080.85 2546.71 10084.82546.7910085.85 2546.7810086.852546.79
10087.55 2546.810091.17 2546.8310091.53 2546.8210095.72 2546.7410096.912546.72

10106.2 2546.1610109.87 2545.9410115.33 2545.5910127.98 2544.8110128.32 2544.79
10128.75 2544.7710129.48 2544.810146.37 2545.5610155.48 2545.8210159.62 2545.93
10161.59 2546.0210168.52 2546.2810176.752546.14

Manning's n Values nurn=
Sta n Val Sta n Val

3
Sta n Val

9834.67 .06 9988.22 .0510011. 71 .06
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•
Expan.

.3
Coeff Contr.

.1
Lengths: Left Channel Right

512.63 512.63 512.63
Elevation"'" 2544.22

Bank Sta; Left Right
9975.710038.22

Left Levee Station"'" 9943.42

CROSS SECT ION

RIVER: RV WK T6D1
REACH: R1 RS: 0.649

INPUT
Description;
Station Elevation Data num=

Sta Elev Sta Elev
52
Sta Elev Sta Elev Sta Elev

...... '* '* * * * '* '* '* '* * * * '* * .. '* '* '* '* '* '* '* '* * * ...
9947.552534.12 9949.652534.18 9949.79
9977.322530.98 9982.482530.18 9982.73
9987.74 2529.46 9989.53 2529.23 9990.93

10000 2528.4510003.08 2528.6310005.37
10017.01 2529.4210021. 01 2529.6410023.52
10039.2 2530.69 10039.5 2530.7 10042.1

10045.77 2531. 0310050 .25 2531.2410051.16
10056.57 2531. 4810058 .15 2531.5310060.11
10070.11 2531.9510073.59 2532.0610075.95
10087.13 2532.4710087.25 2532.4710088.74
10118.252534.1610124.23 2534.15

2534.18 9950.11
2530.14 9984.11
2528.99 9993.48
2528.7610012.02
2529.7910030.13
2530.85 10045
2531.2610052.09
2531.5910064.14
2532.1410080.35
2532.5110096.19

2534.15 9957.46
2529.92 9987.44
2528.62 9997.44
2529.1410012.71
2530.1710031. 47
2531.0110045.37
2531.3110053.19
2531.7510066.86
2532.2710081.71
2532.8610098.89

2533.44
2529.54
2528.31
2529.18
2530.25
2531. 02
2531. 34
2531. 83
2532.32

2533

Manning's n Values
Sta n Val

num=
Sta n Val

3
Sta n Val

..................... ***'* *'* *'* * '** '* '* '* * '* * * '* * '* * '* '* * * * *
9947.55 .06 9993.48 .0510003.08 .06

Bank Sta: Left Right
9989.5310012.71

Lengths: Left Channel Right
509.97 509.97 509.97

Coeff Contr.
.1

Expan.
.3

CROSS SECT ION

RIVER: RV WK T6D1
REACH: R1 RS: 0.552

INPUT
Description:
Station Elevation Data num=

Sta Elev Sta Elev
85
Sta Elev Sta Elev Sta Elev

** ...... *'***'*'* ............... '*'*'**'*'*'****'*'*'**'*'*'** ...... '*****'*'****** ...... *** ............. * ... * ... '*'*'**'*'*'*'*'**'* .. * ..... ***
9883.52 2522.32 9897.71 2521. 71 9902.79 2521. 5 9910 2521.19 9915.39 2520.99
9929.86 2520.77 9938.02 2520.68 9944.672520.59 9947.32 2520.57 9949.86 2520.51
9953.14 2520.43 9955.04 2520.34 9966.252519.81 9968.44 2519.71 9969 2519.68
9970.83 2519.58 9986.68 2518.73 9992.272518.276 9995.8 2517.99 10000 2517.63 •10001. 67 2517.4910003.42 2517.8610005.41 2518.2810006.81 2518.5710009.41 2519.12

10015.55 2520.3410029.14 2520.310052.55 2520.19 10054.2 2520.2110054.21 2520.21
10054.31 2520.2110054.33 2520.2110075.92 2521.1610089.32 2521.6310092.83 2521. 81
10102.04 2522.1810106.22 2522.4210108.78 2522.5510113.85 2522.8410116.21 2522.98
10117.032523.0110119.65 2523.1 10123.5 2523.2210124.91 2523.2710132.09 2523.5
10134.48 2523.5810134.68 2523.5910137.43 2523.6610141.29 2523.9110141.35 2523.92
10147.53 2523.9210149.31 2523.8410151.49 2523.7510156.25 2523.5310161. 67 2523.28
10162.452523.2310162.61 2523.2110163.76 2523.1410168.21 2522.8710170.06 2522.75
10170.662522.7110173.82 2522.5210177.63 2522.3110178.53 2522.2610184.53 2521. 94
10184.67 2521.9310184.84 2521.9210185.46 2521.8910189.62 2521.82 10191.1 2521. 8
10191.18 2521.8110197.04 2521.0610200.67 2520.8610218.04 2519.9210218.91 2519.89
10221. 87 2519.510227.62 2518.7510233.72 2519.5510236.45 2519.92 10266.2 2521.58
10275.05 2522.0610278.53 2521.9710279.96 2521.9710282.82 2521.9610283.94 2521.96

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

** ......... * * ** * ** .. **** ................................. * * ........ * *** ... * ... * ... '***+
9883.52 .055 9992.27 .04510005.41 .0;'5

Bank Sta: Left Right Lengths: Left Channel Right Coef! Contr. Expan.
9955.0410015.55 673.99 673.99 673.99 .1 .3

Right Levee Station-1 0141. 35 Elevation= 2523.92

CROSS SECTION

RIVER: RV WK T6D1
REACH: R1 RS: 0.424

INPUT
Description:
Station Elevation Data num= 125

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
................ '*'*'** .. **'* ** * ******* ******'*'**** * '*'*'*'*'* *** **'**

9785.992506.28 9787.152506.23 9788.082506.19 9789.4
9809.19 2505.13 9818.8 2504.03 9820.55 2503.83 9821.68
9837.04 2504.47 9842.91 2504.67 9846.32504.77 9854.46
9858.92505.18 9869.682505.33 9897.392505.57 9897.97

9899.382505.44 9901.272505.31 9938.862505.84 9960.72
9993.02 2504.38 9996.41 2504.07 10000 2503.7610000.05
10008.32504.37810011.09 2504.6810016.94 2505.3410021.51
10043.52506.9310045.14 2501.0110050.03 2501.1810052.11

10011.83 2505.6310084.13 2505.2410090.21 2504.8810093.51
10109.11 2506.06 10111.5 2506.1410113.19 2506.2110116.48

10120 2506.6210121.45 2506.69 10124.6 2506.8110126.42
10131.38 2501.2310133.24 2501.310136.05 2501.4110136.36
10138.31 2501.5510141.34 2507.7110143.27 2507.85 10145.9
10148.26 2508.1610150.56 2508.3310153.32 2508.5110155.96
10159.35 2508.93 10160.8 2509.0310176.41 2509.85 10179.1
10182.54 2510.0410187.49 2510.1110194.78 2510.1810195.02

2506.13 9802.71 2505.45
2503.87 9822.59 2503.91
2505.05 9858.81 2505.18
2505.54 9898.05 2505.53
2506.16 9982.76 2504.96
2503.7610001.41 2503.64
2505.6410030.262506.151
2507.2610065.11 2506.4
2505.0910108.01 2505.98
2506.4110116.81 2506.43
2506.9610128.11 2507.04
2507.4810138.23 2507.55
2507.9810147.94 2508.13

2508.710158.49 2508.87
2510.0210179.61 2510
2510.1710196.95 2510.1

•
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10201. 52 2509.8710209.25 2509.4510211.25 2509.3310221.08 2508.7810238.57 2507.72
10249.64 2507.87 10255.4 2507.9410258.11 2507.9910271.24 2507.8210276.36 2507.83
10294.23 2507.3710294.38 2507.3710294.62 2507.3610302.88 2507.1310307.29 2507.94
10310.49 2508.610313.86 2508.4910326.04 2508.1310333.48 2507.9110406.25 2508.74
10410.38 2508.7510411.87 2508.7110414.14 2508.9510416.39 2509.1410416.53 2509.15

10421. 4 2509.56 10421.6 2509.5810421. 83 2509.610426.43 2509.9910427.15 2510.07
10428.26 2510.1710431. 47 2510.3910432.39 2510.4910436.52 2510.810437.63 2510.92
10441.57 2511. 2210441. 63 2511.2310445.33 2511.510446.07 2511. 5510449.59 2511. 82
10467.62 2511.37 10469 2511.31 10472.6 2511.1510476.61 2511.110480.44 2511.15

Manning's n Values num"" 3
Sta n Val Sta n Val Sta n Val

'* '* '* '* ** * '* * '* .. * * .. '* '* '*. * '* '* '* '* * .. '* '* * '* .. '* '* '* .. * * * '* '* '* * '* '* '* '* '* '* ..
9785.99 .055 9993.02 • 045 10008.3 .055

Bank Sta: Left Right Lengths: Left Channel Right Coeff Cantr. Expan.
9960.7210030.26 670.25 670.25 670.25 .1 .3

Left Levee Station= 9960.72 Elevation- 2506.16
Right Levee Station=10052.17 Elevation- 2507.26

CROSS SECTION

RIVER: RV WK T6D1
REACH: R1 RS: 0.297

INPUT
Description:
Station Elevation Data num= 133

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
********************************************************************************

9668.68 2491.18 9870.89 2491.09 9871.89 2491.04 9873.9 2490.95 9890.4

9902.11 2489.66 9920.72488.739920.72 2488.73 9930.22 2488.929943.54
9959.19 2489.5 9971.14 2489.75 9978.83 2489.75 9981.66 2489.73 9990.5
9991.712489.571 9993.072489.449 9995.84 2489.2 100002488.83 10001.7

10004.76 2488.910012.352489.4610012.73 2489.4810013.82 2489.5610013.84
10016.67 2489.46 10043.5 2488.5910043.52 2488.59 10062.5 2489.57 10065.4
10069.61 2489.310070.16 2489.24 10071.9 2489.0510080.06 2488.4710081.95
10084.57 2488.0710092.48 2486.0610092.58 2486.03 10093 2486.0710112.15
10113.04 2488.2410116.58 2488.710118.192488.8410123.17 2489.310123.58
10126.08 2489.3410126.39 2489.3310130.98 2489.3710131.41 2489.3610135.46
10138.87 2489.4110140.65 2489.4210149.14 2488.9 10151 2489.3310165.67
10167.65 2488.2510169.66 2488.2110171.73 2488.16 10173.8 2488.1 10187.6
10187.892486.7610188.172486.7610188.46 2486.7510188.69 2486.74 10192.9
10193.132486.8210194.292486.7710198.61 2486.6910202.65 2486.6810204.74
10205.06 2486.7 10206.5 2486.8310208.41 2486.810211.78 2486.74 10213.2
10213.34 2486.8310216.94 2486.7710225.57 2486.7810229.16 2486.7410229.81
10232.2 2486.4910234.92 2486.4510238.562486.0710239.44 2486.0610239.81

10242 2485.7210242.07 2485.7110249.67 2484.310251.662483.9510253.13
10255.39 2484.910255.71 2484.9210256.08 2484.91 10256.1 2484.9210257.29
10258.29 2485.210261.88 2485.7210271.32 2486.6210273.99 2486.8410276.61
10277.92487.0910280.47 2487.32 10281.4 2487.3910283.02 2487.5310285.45
10286.4 2487.8410288.79 2488.04 10291.4 2488.3110293.05 2488.4510295.68

10296.07 2488.7510296.76 2488.8110299.08 2488.9510301.28 2489.14 10304.2
10305.71 2489.4410308.77 2489.6310309.27 2489.6610312.46 2489.8610314.28
10316.53 2490.110317.74 2490.1410319.32 2490.2410323.09 2490.3410323.88
10327.83 2490.510334.732490.7210336.08 2490.7610339.39 2490.8610341.44
10342.74 2490.9510344.74 249110349.62 2491.03

2490.23
2489.19
2489.68
2488.68
2489.57
2489.72
2488.31
2488.13

2489.3
2489.38
2488.29
2486.77
2486.83
2486.68
2486.82
2486.68
2486.02
2484.31
2485.12
2487.07
2487.75
2488.71
2489.32
2489.97
2490.38
2490.91

Manning's n Values
Sta n Val

num=
Sta n Val

3
Sta n Val

9868.68 .055 9993.07 .04510012.35 .055

Bank Sta: Left Right
9991.7110013.84

Left Levee Station=
Right Levee Station=

CROSS SECTION

RIVER: RV WK T6D1
REACH: R1

Lengths:

9978.83
10065.4

RS: 0.295

Left Channel
10 10

Elevation=
Elevation""

Right
10

2489.75
2489.72

Coeff Cantr.
.1

Expan.
.3

INPUT
Description: This cross section is one of two cross sections added to the

downstream end of the model to establish the starting water
surface elevation using the normal depth calculations. This cross
section is not plotted on the work maps, nor is used in plotting
the base flood elevations. The levees are placed to produce the
most conservative starting water surface.

Station Elevation Data num~ 118
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

9868.68
9920.46
9973.91

10000
10017.11
10043.04
10060.57
10069.47
10089.32
10115.41
10128.92
10143.67

10174
10196.42
10205.81

2490.98 9870.64
2488.47 9930.08
2489.58 9983.05
2488.7810004. 09
2489.4910029.11
2488.0910043.36
2488.8610064.15
2489.2110073.75
2486.2210090.88
2488.1710118.31
2488.9710129.02

2489.110163.75
2487.1110176.42
2485.6410197.22
2486.1210206.21

2491.07 9874.57 2490.88 9879.22 2490.64 9901.77 2489.51
2488.67 9942.16 2488.93 9959.44 2489.3 9973.88 2489.57
2489.48 9993.04 2489.39 9995.432489.181 9997.72 2488.98
2488.4310007.28 2488.6710013.34 2489.1810015.69 2489.37
2488.9910042.22 2488.14 10042.9 2488.110042.95 2488.1
2488.0810043.54 2488.0610044.78 2488.0710054.462488.55
2489.0310065.672489.0810066.92 2489.1410067.74 2489.18
2488.8310076.652488.5610079.77 2488.2810081.39 2488.11
2485.8210099.67 2486.8510105.09 2487.4410113.15 2488.02
2488.2510119.54 2488.25 10123.6 2488.5810124.44 2488.58
2488.9710133.01 2489.3310134.01 2489.3410136.44 2489.36
2487.6710164.18 2487.6410165.77 2487.5610169.44 2487.34
2486.9510181.17 2486.68 10186.32486.31 10191.72485.98
2485.6310200.67 2485.9210201.13 2485.9110201.95 2485.9
2486.1410207.74 2486.1210230.42 2486.1510231. 37 2486.13
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10233.02 2486 10234.8 2485.8610245.21
10255.682485.6610269.212486.8510271.78
10272.23 2487.1110274.58 2487.1410276.53
10282.092487.7810284.87 2488.0210287.04
10290.592488.51 10290.62488.5110292.04
10297.42 2489.0810300.59 2189.3410301.47

10307.48 2489.7610308.46 2489.8210308.99
10316.24 2490.210318.41 2490.2610335.14

10340.6 2490.9610344.06 2491.0610345.83

2484.2610249.22
2487.0810271.88
2487.310276.63

2488.2110287.07
2488.6410292.22
2489.3910302.53

2489.8310312.47
2490.8 10338.4
2491.1

2483.6610253.49 2485.02
2487.0910272.16 2487.1
2487.3110277.23 2487.35
2488.2110290.51 2488.51
2488.6510296.81 2489.04
2489.4610303.56 2489.53

2490.0410314.41 2490.1
2490.8910339.76 2490.93 •

Manning's n Values
Sta n Val

nurn=
Sta n Val

3
Sta n Val

9868.68 .055 9995.43 .04510013.34 .055

Bank Sta: Left Right Lengths:
9993.0410015.69

Left Levee Station= 9973.91
Right Levee Station'""l0069.47

CROSS SECTION

Left Channel
10 10
Elevation=
Elevation=

Right
10

2489.58
2489.58

Coef! Contr.
.1

Expan.
.3

RIVER: RV WK T6DI
REACH: RI RS: 0.293

INPUT
Description: This cross section is one of two cross sections added to the

downstream end of the model to establish the starting water
surface elevation using the normal depth calculations. This cross
section is not plotted on the work maps, nor is used in plotting
the base flood elevations. The levees are placed to produce the
most conservative starting water surface.

Station Elevation Data num"'" 103
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

9868.682490.72 9872.75
9944.33 2488.68 9975.33
9999.542488.76 9999.99

10014.09 2488.8610016.15
10039.68 2488.5310042.06
10048.03 2487.8310050.64
10062.36 2488.0310065.88
10072.11 2488.310072.71
10078.18 2488.16 10079.8
10087.69 2485.6210102.61
10115.542487.1610117.98
10126.16 2487.810130.09
10138.562488.89 10141.7
10160.032487.6710168.81
10190.182485.8910195.13
10210.05 2485.5710229.39
10255.54 2485.96 10256.8
10259.76 2486.510262.36
10285.87 2488.3510289.31
10305.61 2489.8510305.72
10336.74 2490.91 10340.6

2490.72 9878.55 2490.4 9882.09
2489.27 9984.07 2489.22 9995.58
2488.72 100002488.7210006.38
2489.0410017.052489.12210021.09
2488.3110046.05 2487.9510046.64
2487.5610054.32 2487.710054.51
2488.2210066.95 2488.2310068.98
2488.2910074.62 2488.2410075.22
2487.9210086.37 2486.0110087.34

2486.710103.822486.7810110.27
2487.1610120.82 2487.4110121.39
2488.1210130.792488.1610135.53
2488.7310142.49 2488.710144.53
2487.1210170.852486.9910184.94
2485.7810200.91 2485.5310200.98
2485.6310238.92 2484.3710241.38
2486.3410256.94 2486.3410259.05
2486.6210276.92 2487.5710279.83
2488.6510293.39 2488.99 10298.8
2489.8510308.58 2490.0110308.98

2490.810342.03 2490.75

2490.22 9920.1
2489.11 9996.87
2488.1710009.33
2489.4910021.96
2487.9210047.11

2487.710056.08
2488.2410071.63
2488.2210078.11
2485.6310087.42
2486.95 10113
2487.4110124.77
2488.48 10138.4
2488.5810151.58
2486.1110187.15
2485.53 10206.9
2484.0610246.77
2486.4610259.44
2487.8310282.82
2489.3710304.53
2490.0210335.53

2488.25
2489

2488.42
2489.44
2487.88
2487.78

2488.3
2488.16
2485.63
2486.95
2487.72
2488.91
2488.21
2485.96
2485.56
2483.37
2486.47
2488.09
2489.78
2490.88

•
Manning's n Values

Sta n Val
num=

Sta n Val
3
Sta n Val

9868.68 .055 9996.87 .04510016.15 .055

Bank Sta: Left Right Coeff Contr.
9995.5810017 .05 .1

Left Levee Station"'" 9975.33
Right Levee station~10072.11

SUMMARY OF MANNING'S N VALUES

River:RV WK T6D1

Expan.
.3

Elevation:ll
Elevation=

2489.49
2489.49

SUMMARY OF REACH LENGTHS

River: RV WK T6D1

Reach

*RI
*RI
*R1
*Rl
*Rl
*Rl
*Rl
*RI
*Rl
*Rl
*Rl
*Rl
*R1

River Sta.

I. 085
0.998
0.940
0.890
0.870
0.838
0.745
0.649
0.552
0.424
0.297
0.295
0.293

nl

006*
.06*
.06*
.06*
.06*
006*
006*
.06*

.055*

.055*

.055*

.055'

.055*

n2

005*
.05*
.05*
005*
005*
005*
005*
005*

.045*

.045*

.045*

.045*
0045*

n3

006*
.06*
.06*
006*
.06*
.06*
006*
006*

.055'

.055'

.055*

.055*

.055*

•Reach River Sta. Left * Channel * Right

*Rl 1. 085 461.15* 461.15* 461.15*
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-Rl
-Rl
-Rl
-Rl
-Rl
-Rl
-Rl
-Rl
-Rl
-Rl
-Rl
-Rl

0.998
0.940
0.890
0.870
0.838
0.745
0.649
0.552
0.424
0.297
0.295
0.293

307.18
259

93
159
494

512.63
509.97*
673.99
670.25-

10
10-

307.18
259

93
159*
494

512.63
509.97
673.99
670.25-

10
10-

307.18
259

93
159
494

512.63
509.97*
673.99
670.25-

10
10-

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS
River: RV WK T6Dl

Reach River Sta. .. Contr. '* Expan.
******************************'************************ ....
-Rl
-Rl
-Rl
-Rl
-Rl
-Rl
-Rl
-Rl
-Rl
-R1
-Rl
-Rl
-Rl

1. OB5
0.998
0.940
0.890
0.870
0.838
0.745
0.649
0.552
0.424

0.297
0.295
0.293

.1

.1

.1-

.1*

.1

.1

.1

.1*

.1*

.1

.1

.1

.1-

. 3

.3

.3

.3

.3

.3

.3

.3

.3

.3

.3

.3

.3-

ERRORS WARNINGS AND NOTES
Errors Warnings and Notes for Plan : RV WK T6D

River: RV WK T6D Reach: Rl RS: 2.629 Profile: lOQ-YR FP
Warning:The energy loss was greater than 1.0 it (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
River: RV WK T6D Reach: Rl RS: 2.579 Profile: 100-YR FP

Warning:Divided flow computed for this cross-section.
Warning:The energy loss was greater than 1.0 it (0.3 ro). between the current and previous cross section. This may indicate

the need for additional cross sections.
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was

used.
River: RV WK T6D Reach: Rl RS: 2.470 Profile: 100-YR FP

Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4.
This may indicate the need for additional cross sections.

Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate
the need for additional cross sections.

Note: Manning's n values were composited to a single value in the main channel.
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was

used.
River: RV WK T6D Reach: Rl RS: 2.378 Profile: lOO-YR FP

Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate
the need for additional cross sections.

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was
used.

River: RV WK T6D Reach: Rl RS: 2.245 Profile: lOO-YR FP
Warning:The energy equation could not be balanced within the specified number of iterations. The program selected the water

surface that had the least amount of error between computed and assumed values.
Warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for additional cross sections.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated

water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The
program defaulted to critical depth.

River: RV WK T6D Reach: R1 RS: 2.120 Profile: 100-YR FP
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
River: RV WK T6D Reach: R1 RS: 2.001 Profile: 100-YR FP

Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth
for the water surface and continued on with the calculations.

Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate
the need for additional cross sections.

Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated
water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The
program defaulted to critical depth.

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was
used.

River: RV WK T6D Reach: Rl RS: 1.894 Profile: lOO-YR FP
Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth

for the water surface and continued on with the calculations.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated

water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The
program defaulted to critical depth.

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was
used.

River: RV WK T6D Reach: Rl RS: 1.833 Profile: lOO-YR FP
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
River: RV WK T6D Reach: Rl RS: 1.832 Profile: lOO-YR FP
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Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate
the need for additional cross sections.

River: RV WK T6D Reach: R1 RS: 1.771 Profile: 100-YR FP
Warning:Divided flow computed for this cross-section.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, energy was used.

River: RV WK T60 Reach: R1 RS: 1.678 Profile: 100-YR FP
Warning:Divided flow computed for this cross-section.
Warning:The energy loss was greater than 1. a ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was

used.
River: RV WK T6D Reach: R1 RS: 1.614 Profile: 100-YR FP

Warning:Divided flow computed for this cross-section.
Warning:A flow split was encountered. The program first calculated the momentum of both channels below the junction. An

energy balance was performed across the junction from the stream with the highest momentum downstream to the section
upstream.

Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate
the need for additional cross sections.

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was
used.

River: RV WK T6D Reach: R2 RS: 1.567 Profile: 100-YR FP
Warning:Divided flow computed for this cross-section.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
River: RV WK T60 Reach: R2 RS: 1.453 Profile: 100-YR FP

Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4.
This may indicate the need for additional cross sections.

Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate
the need for additional cross sections.

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was
used.

River: RV WK T60 Reach: R2 RS: 1.397 Profile: 100-YR FP
Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth

for the water surface and continued on with the calculations.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated

water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The
program defaulted to critical depth.

River: RV WK T60 Reach: R2 RS: 1.313 Profile: 100-YR FP
Note: Manning's n values were composited to a single value in the main channel.

River: RV WK T60 Reach: R2 RS: 1.311 Profile: 100-YR FP
Note: Manning's n values were composited to a single value in the main channel.

River: RV WK T6D Reach: R2 RS: 1.309 Profile: 100-YR FP
Note: Manning's n values were composited to a single value in the main channel.

River: RV WK T60 Sl Reach: Rl RS: 0.522 Profile: 100-YR FP
Warning:Divided flow computed for this cross-section.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
River: RV WK T60 Sl Reach: Rl RS: 0.387 Profile: 100-YR FP

Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate
the need for additional cross sections.

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was
used.

River: RV WK T60 Sl Reach: Rl RS: 0.337 Profile: 100-YR FP
Warning:Divided flow computed for this cross-section.
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was

used.
River: RV WK T60 Sl Reach: Rl RS: 0.335 Profile: 100-YR FP

Warning:Divided flow computed for this cross-section.
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, w~ter surface was

used.
River: RV WK T60 Sl Reach: Rl RS: 0.333 Profile: 100-YR FP

Warning:Divided flow computed for this cross-section.
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was

used.

•

•

•
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E.3.14 HEC-RAS Output
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HEC-RAS Plan: Wash P Profile: 100-YR FP ...

•R;~a ;;o':;e Vel Chnl
Froude t

IRiver Reach Profile • Q Total Min ChEl W.S~ElevIcrit W.S E.G Elev Flow Area Top Width Chl
(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) •• (sq ft) (ft)

RV WP12 Rl 0.376 100-YR FP 510.00 2025.65 2026.47 2026.28 2026.64 0.018961 3.24 154. 31 205.00 0.68

RV WP 12 Rl 0.276 100-YRFP 510.00 2011. 01 2013.09 2013.09 2013.49 0.034300 5.32 104.09 137.84 0.94

RVWP T2 Rl 0.190 100-YR FP 510.00 1999.34 2000.54 2000.37 2000.71 0.020794 3.72 152.47 224. 75 0.73

RV WP12 R1 0.148 100-YRFP 510.00 1993.08 1994.36 1994.36 1994.65 0.038878 4.78 125.91 225.43 0.98

RV WP T2 Rl 0.078 100-YR FP 1040.00 1981.12 1983.17 1983.12 1983.50 0.025742 5.00 234.41 344.64 0.85

RV WP Tl Rl 0.959 100-YR FP 510.00 2088.03 2089.37 2089.37 2089.62 0.033254 4.64 139.81 255.43 0.92

RV WPTl Rl 0.872 100-YR FP 510.00 2075.54 2076.71 2076.58 2076.88 0.022820 3.82 155.93 235.94 0.76

RV WP Tl Rl 0.773 100-YR FP 510.00 2061. 92 2063.38 2063.38 2063.67 0.028200 5.19 132.60 273.68 0.87

RV WP Tl Rl 0.685 100.YR FP 510.00 2049.10 2049.49 2049.32 2049.72 0.025724 1. 93 134.66 177.84 0.67

RVWP Tl Rl 0.602 100-YRFP 510.00 2036.07 2037.11 2036.99 2037.31 0.031408 4.87 163.17 353.28 0.91

RV WP Tl Rl 0.459 100-YRFP 510.00 2013.26 2014.95 2014.78 2015.27 0.027105 5.27 125.65 226.51 0.85

RV WP Tl Rl 0.367 100-YR·FP 510.00 1999.12 2000.74 2000.66 2000.98 0.032094 4.84 135.12 212.13 0.91
RV WP Tl Rl 0.260 100-YR FP 1040.00 1981.94 1983.12 1983.12 1983.48 0.030170 4.24 218.67 333.38 0.86
RV WP Tl Rl 0.193 100-YRFP 1040.00 1968.58 1970.91 1970.91 1971.29 0.030935 5.06 210.56 282.06 0.91

RV WP Tl Rl 0.131 100-YR FP 1040.00 1958.21 1958.27 1958.12 1958.50 0.024139 0.46 274.78 431.09 0.46

RV WP Tl R1 0.047 100-YR FP 1040.00 1942.98 1944.64 1944.64 1944.97 0.040415 4.59 224. 64 324.67 0.99

RV WP Rl 2.650 100-YR FP 200.00 1996.98 1997.82 1997.82 1998.07 0.038363 4.18 53.39 114.00 0.94

RV WP R1 2,547 100-YRFP 200.00 1982.24 1983.62 1983.35 1983.75 0.009784 3.10 76.69 101. 33 0.52

RVWP R2 2.450 100-YR FP 1040.00 1968.89 1970.92 1970.92 1971.34 0.030634 6.60 211.48 285.01 0.97

RV WP R2 2.359 100-YRFP 1040.00 1957.56 1958.35 1958.13 1958.53 0.018462 3.09 301.77 451. 03 0.67

RV WP R2 2.261 100-YR FP 1040.00 1942.98 1944.64 1944.64 1944.97 0.039680 4.56 225.90 324.73 0.98

RVWP R3 2.064 100-YR FP 1040.00 1911.16 1912.70 1912.60 1912.97 0.022781 5.41 268.09 323.30 0.81

RV WP R3 1. 882 100-YR FP 1040.00 1882.48 1883.71 IBB3.71 1884.06 0.04180B 5.72 228.87 330.61 1.05

RVWP R3 1. 703 100-YRFP 1040.00 1852.36 1854.18 IB54.18 IB54.57 0.020156 5.64 247.66 309.72 0.80
RV WP R3 1.493 lOO-YR FP 1110.00 1813.96 1816.50 1816.50 1816.93 0.020338 5.94 249.14 279.90 0.81
RV WP R3 1.36B 100-YR FP 1440.00 1792.41 1793.49 1793.49 1793.94 0.042456 4.76 273.67 338.05 1. 01

RV WP R3 1.229 100-YR FP 1440.00 1768.93 1770.04 1770.04 1770.10 0.002711 1. 30 762.53 529.63 0.26

RV WP R3 1.126 100-YRFP 1440.00 1749.61 1751.51 1751.46 1751. 99 0.032540 6.08 273.28 309.15 0.97
RV WP R3 1.04B 100-YR FP 1440.00 1734.91 1735.97 1735.97 1736.42 0.043665 5.13 267.00 347.62 1.04

RV WP R3 0.853 100-YR FP 1440.00 1701.17 1702.19 1702.19 1702.67 0.0141B8 2.81 287.48 402.51 0.70

RV WP R3 0.659 100-YR FP 1440.00 1662.07 1663.50 1663.50 1663.92 0.021760 5.91 297.46 347.92 0.98

RV WP R3 0.484 100-YR FP 1440.00 1627.23 1629.09 1629.09 1629.49 0.018198 5.98 313.40 365.68 0.92

RV WP R3 0.373 100-YR FP 1440.00 1605.23 1607.37 1607.37 1608.00 0.022816 6.71 230.89 189.49 1.03

RV WP R3 0.267 100-YR FP 1440.00 1582.83 1585.35 1585.35 1586.05 0.017346 7.07 229.38 165.40 0.94

RVWP R3 0.088 100-YR FP 1490.00 1549.50 1551. 67 1551. 67 1552.15 0.021610 5.79 276.45 290.22 0.98

RV WP R3 0.086 100-YR FP 1490.00 1549.13 1551. 36 1551. 36 1551. 83 0.019873 5.67 282.50 296.84 0.94

RV WP R3 0.084 100-YR FP 1490.00 1548.90 1550.85 1550.85 1551. 37 0.022124 5.88 265.11 289.31 0.99
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HEC-RAS Version 3.1. 3 May 2005
U. s. Army Corp of Engineers

Hydrologic Engineering Center
609 Second Street
Davis, California •x X XXXXXX

X X X
X X X
XXXXXXX XXXX
X X X
X X X
X X XXXXXX

XXXX
X X
X
X
X
X X

XXXX

XXXX
X X
X X

XXX XXXX
X X
X X
X X

XX
X X

X X
XXXXXX
X X
X X
X X

XXXX
X
X

XXXX
X
X

XXXXX

PROJECT DATA
Project Title: RV Wash P
Project File RV Wash P.prj
Run Date and Time: 11/1/2007 10:12:17 AM

Project in English units

Proj ect Description:
Rio Verde ADMP, Project FCDMC 2001C056, river system including RV Wash P, RV
Wash P Trib 1, and RV Wash P Trib 2. Phase 3 RAS model started in June 2005,
preliminary model completed in August 2005.

RAS model is prepared by Dibble
Engineering. Field reconnaissance per report dated April 18, 2005.

For the
study washes, the starting water surface elevation is on RV Wash P, and is
taken from normal depth for three cross sections repeated at ten-foot
intervals. The slope-area method is the same as the normal depth method.

RV
Wash P Floodplain Delineation
From the confluence with the Verde River (River
Mile 0.000, approximately 8,300 feet north and 150 feet east of the
intersection of Needlerock Road and Rio Verde Drive) to a point approximately
3,100 feet north and 450 feet west of the intersection of 172nd Street and Lone
Mountain Road (River Mile 2.650), a distance of 2.650 river miles.

RV Wash P
Trib 1 Floodplain Delineation
From the confluence with RV Wash P (River Mile
0.000, approximately 1,200 feet south and 800 feet east of the intersection of
172nd Street and Lone Mountain Road) to a point approximately 750 feet north
and 500 feet west of the intersection of 168th Street and Four Corners
Transmission Road (River Mile 0.959), a distance of 0.959 river miles.

RV
Wash P Trib 2 Floodplain Delineation
From the confluence with RV Wash P (River
Mile 0.000, approximately 2,200 feet north and 100 feet east of the
intersection of 172nd Street and Lone Mountain Road) to a point approximately
600 feet north and 1,400 feet west of the intersection of l68th Street and Four
Corners Transmission Road (River Mile 0.376), a distance of 0.376 river
miles.

The Cross-section data were generated by INROADS. The mapped
hydraulic base line represents the lO,OOO-station point of the HEC-RAS model.

Topographic mapping is supplied by the Flood Control District of Maricopa
County.

Discharge data is from the Rio Verde ADMP HEC-1 model. The original
models are from the Flood Control District of Maricopa County, prepared for the
Rio Verde South Floodplain Delineation, the Rio Verde South Extension
Floodplain Delineation, the Rio Verde North Floodplain Delineation, and the Rio
Verde North Extension Floodplain Delineation. The HEC-1 models were modified
for the Rio Verde ADMP. The final HEC-1 files were received in February 2004
and FCDMC approved the hydrology model.

Hydrologic concentration points are
noted in cross-section descriptions using the corresponding HEC-1 10 's. The
flow rates have been rounded to the nearest 10 cubic feet per second (cis).
Flow rates obtained from HEC-1 are applied at the downstream end of the
relevant sub-basin and stepped upstream at cross-sections to meet the HEC-l
flow from the upstream sub-basin.

River Mile (RM) stationing is based upon
the estimated tie in point with downstream rece1v1ng waters or the start of
two-dimensional flow models. This point represents RM 0.000. The assumed
starting WS Elevation is based upon normal depth in the study wash.

Horizontal and Vertical Coordinate Basis for this project is as follows:

Horizontal--Arizona State Plane, Central Region, NAD 1983
Vertical--NAVO

1988

RAS model river naming corresponds to project river naming as
follows:

RV WP - RV Wash K

•

•
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RV WP Tl - RV Wash P Trib 1
RV WP T2 RV Wash

P Trib 2

* *** * * * ***'* '* '* ***'*'*** '* * *** ***************** *******'* ** * * ***'*** *'* * * * *'* '* * * '* '*'*'* * '* '* **'*

PLAN DATA

Plan Title: RV Wash P
Plan File j: \2006\10-0606.1 \Design Notebook\Drainage Design\HEC-RAS\RV_Wash_P .p01

Geometry Title: RV Wash P
Geometry File j: \2006\10-0606.1 \Design Notebook\Drainage Design\HEC-RAS\RV_Wash_P.g01

Flow Title
Flow File

RV Wash P
j : \2006\10-0606.1 \Design Notebook\Drainage Design\HEC-RAS\RV_Wash_ P. f01

Plan Summary Information:
Number of: Cross Sections ""'

Culverts
Bridges

37
o
o

Multiple Openings
Inline Structures
Lateral Structures ,.

o
o
o

Computational Information
Water surface calculation tolerance
Critical depth calculation tolerance
Maximum number of iterations
Maximum difference tolerance
Flow tolerance factor

0.01
0.01
20
0.3
0.001

Computation Options
Critical depth computed only where necessary
Conveyance Calculation Method: At breaks in n values only
Friction Slope Method: Average Conveyance
Computational Flow Regime: Subcritical Flow

Encroachment Data
Equal Conveyance True
Left Offset 0
Right Offset 0

River - RV WP Reach ""' R1
RS Profile Method Valuel Value2
2.650 PF 2 1 9979.8310049.48
2.547 PF 2 1 9988.3510035.36

River - RV WP Reach R2
RS Profile Method Valuel Value2
2.450 PF 2 1 9980 10043
2.359 PF 2 1 9968.37 10072
2.261 PF 2 1 995710243.24

River RV WP Reach - R3
RS Profile Method Value! Value2
2.064 PF 2 1 9906 10185
1. 882 PF 2 1 9696 10026
1.703 PF 2 1 9854.43 10024
1. 493 PF 2 1 9917.28 10090
1. 368 PF 2 1 9877 10224
1. 229 PF 2 1 988810073.12
1.126 PF 2 1 9910 10059
1. 048 PF 2 1 9977.95 10123
0.853 PF 2 1 9820 10200
0.659 PF 2 1 9796 10143
0.484 PF 2 1 970510033.53
0.373 PF 2 1 9912.1410101.63
0.267 PF 2 1 9936.4810101.88
0.088 PF 2 1 9717.3310015.37
0.086 PF 2 1 9719.4210019.72
0.084 PF 2 1 972010020.72

River 3E RV WP T1 Reach ""' R1
RS Profile Method Valuel Value2
0.959 PF 2 1 994510023.01
0.872 PF 2 1 9937.7810018.17
0.773 PF 2 1 9978.8710029.39
0.685 PF 2 1 987510112.91
0.602 PF 2 1 9890 10016
0.459 PF 2 1 9910 10019
0.367 PF 2 1 9977 10064
0.260 PF 2 1 9946.3710030.18
0.193 PF 2 1 9980 10090
0.131 PF 2 1 9900 10041
0.047 PF 2 1 9868.5310148.88

River RV WP T2 Reach R1
RS Profile Method Value! Value2
0.376 PF 2 1 9990.1910069.12
0.276 PF 2 1 9988 10125
0.190 PF 2 1 9983.07 10085
0.148 PF 2 1 9979 10082
0.078 PF 2 1 9971 10045

FLOW DATA

Flow Title: RV Wash P
Flow File : j: \2006\10-0606.1 \Design Notebook\Drainage Design\HEC-RAS\RV_Wash_P. f01
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Flow Data (cfs)
** .. *"*****,,*****'*'**,,'*'*'*'*'*,,'*,,*'* .. '**'*'*,, .. '*,,***'**'**'** .. '** ........ ,,* ........
* River Reach RS 100-YR FP •
" RV WP Rl 2.650 200 ·* RV WP R2 2.450 1040 •
* RV WP R2 2.261 1040 ·
• RV WP R3 2.064 1040 ·'* RV WP R3 1.493 1110 •
" RV WP R3 1. 368 1440 ..
" RV WP R3 0.088 1490 •
• RV WP Tl Rl 0.959 510 •
• RV WP Tl Rl 0.260 1040 •
'* RV WP Tl Rl 0.047 1040 ·• RV WP T2 Rl 0.376 510 ·'* RV WP T2 Rl 0.078 1040 •

Boundary Conditions
.. '* '* '* '* '* '* '* '* '* '* '* '* '*. '* '* '* '* '* '* '* '* •• '*. '*. '* '* '* '* '* '* '* * '* '* '* .. * .. * " '* '* •••• * •• * " ••• * •• "••••

•
* River Reach Profile Upstream Downstream
..................."•••••••••••••••••••••••••••••••••••••••••••• *.*,,* ••• * ••••••••• *.****** •••••••• * •• ** ••
• RV WP R3 100-YR FP Normal S - 3.127799E-02 •
•• * * •• * '* '* '* '* •• '* '*" '*. '* '* '* '* •• '* '* •••• '* •• '* •• *. *. * * •• * * * * * * * * *. '*. * * * * * * * * *. * *. * ••••• '* •• '* * * * * * '* *

GEOMETRY DATA

Geometry Title: RV Wash P
Geometry File: j :\2006\10-0606.1\Design Notebook\Drainage Design\HEC-RAS\RV_Wash_P.gOI

Reach Connection Table

'Ill' River Reach Upstream Boundary * Downstream Boundary·
* * *. * *." **. * * * * * '* '* * '*. * '* *. * .. * * ••• *•••••• *•••• *. '* '* '* * '* '* ••• *'* '* '*. '* '* '* '* '* * '* '* '* '* '* '* *
'* RV WP Rl Jl
* RV WP R2 Jl J2
'* RV WP R3 J2
• RV WP Tl Rl J2
'* RV WP T2 Rl Jl

JUNCTION INFORMATION

Name: JI
Description: RV Wash P Trib 2 and RV Wash P Confluence
Energy computation Method

Length across Junction
River Reach

RV WP Rl
RV WP T2 Rl

Tributary
River

to RV WP
to RV WP

R2
R2

Reach Length Angle
510.58
433.53 •Name: J2

Description: RV Wash P Trib I and RV Wash P Confluence
Energy computation Method

Length across Junction
River Reach

RV WP R2
RV WP Tl Rl

CROSS SECTION

Tributary
River

to RV WP
to RV WP

R3
R3

Reach Length Angle
1042.07
1037.57

RIVER: RV WP
REACH: Rl RS: 2.650

INPUT
Description: 0=200 cfs (BSWI, 24
Station Elevation Data num=

Sta Elev Sta Elev

hr)
39
Sta Elev Sta Elev Sta Elev

9945.43 2007.97 9945.46 2007.96 9949.57 2006.33 9950.16 2006.12 9953.8 2004.68
9954.22 2004.52 9954.59 2004.38 9979.83 1997.19 9979.95 1997.16 9980.98 1996.98
9981.23 1997 9987 1997.01 9993.26 1997.04 10000 1997.1110001. 92 1997.13

10006.46 1997.1610017.16 1997.2710027.75 1997.510029.75 1997.55 10034.6 1997.57
10034.66 1997.5710035.73 1997.4910042.15 1997.0310042.46 1997.0310042.54 1997.04
10042.76 1997.0410049.48 1997.2110053.63 1997.3310054.83 1997.36 10056.3 1997.42
10060.54 1997.5310066.61 1997.5610068.7 1997.5910082.67 1997.6910090.78 1997.81
10111.09 1998.12 10112.7 1998.1410114.65 1998.1810148.66 2005.97

Manning's n Values nUID"" 3
Sta n Val Sta n Val Sta n Val

* '* '* '* '* '* '* '* '*. '* '* '* '* *. '* * '* '* * * '* * '*'* '* '* * *. *. * *". * •• '*. '* * * '* * *
9945.43 .055 9979.83 .0510049.48 .055

Bank Sta: Left Right
9979.8310049.48

CROSS SECTION

RIVER: RV WP
REACH: Rl

Lengths: Left Channel Right
547.5 547.5 547.5

RS: 2.547

Coeff Contr.
.1

Expan.
.3

•INPUT
Description:
Station Elevation Data

Dibble Engineering
November. 2007
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Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
********************************************************************************

9915.51
9935.33
9998.38

10032.87
10073.8

10092.53
10106.91

1989.96 9918.32 1989.41 9923.69
1986.09 9937.371985.694 9938.32
1982.28 9998.96 1982.24 10000
1982.7810035.361982.81810056.57
1983.3910079.51 1984.6410084.82
1987.4310094.06 1987.7310095.27
1989.97

1988.37 9926.88
1985.51 9988.35
1982.2610002.49
1983.1410066.66

1985.810088.19
1987.9610096.26

1987.73 9934.4
1982.82 9990.96

1982.310004. 06
1983.2810068.33
1986.5410090.53
1988.1410096.63

1986.27
1982.68
1982.33
1983.3

1987.05
1988.22

Manning's n Values num=
Sta n Val Sta n Val

3
Sta n Val

9915.51 .055 9988.35 .0510035.36 .055

Bank Sta: Left Right
9988.3510035.36

CROSS SECTION

RIVER: RV WP
REACH: R2

Lengths: Left Channel Right
000

RS: 2.450

Coeff Contr.
.1

Expan.
.3

This cross section is identical to RM
INPUT
Description: Q=1040 cfs (CB9WIA, 24 hr)

0.193 on RV WP T1.
Station Elevation Data num= 113

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

9953.4
9972.5

9985.61
10000

10022.53
10038.39
10083.42
10102.65
10127.05
10128.06
10213.03
10295.35
10333.14
10347.81
10368.57
10391. 81

10418.9
10445.75
10460.81
10485.65

10494.1
10524.63
10554.06

1978.53 9957.77
1972.47 9976.28
1969.86 9986.73
1969.2310000.03
1970.0510023.16
1970.2810047.51

1970.310087.53
1970.810120.29

1970.9710127.39
1970.9710128.12
1970.8610217.29
1971.2110320.24

1971.310337.76
1970.9310347.99
1971. 2410388.45
1971.510397.44

1970.5710421.24
1970.110446.67

197010466.61
1969.0510486.12
1968.9810505.95
1972.81 10534.8
1974.2810560.92

1976.97 9959.4 1976.59 9965.19 1974.59 9967.77
1971.76 9977.13 1971.5 9979.73 1970.88 9985.01

1969.6 9988.24 1969.39 9991.82 1968.89 9997.03
1969.2310008.48 1969.5910015.371969.81310021.13
1970.0510025.31 1970.0910036.751970.2710038.07
1969.7810054.11 1970.2310058.04 1970.5110074.48
1970.0710090.75 1969.8910093.83 1970.1310100.51
1970.92 10124.3 1970.9510125.76 1970.9610126.53
1970.9710127.65 1970.9710127.85 1970.9710127.99
1970.9710130.81 1970.9710139.58 1970.9710144.51
1970.910221.28 1970.9410221.31 1970.94 10224.2

1971.4910322.17 1971.5310325.49 1971.4510329.98
1971.1310343.18 1971.0210344.37 1970.9810345.92
1970.9310348.45 1970.9310359.35 1971.0910365.13
1971.5710389.61 1971.5910389.76 1971.58 10390
1971.1910403.77 1970.9710407.06 1970.910409.32
1970.51 10426.61970.3810432.69 1970.2710442.73
1970.0910452.22 1970.0710455.38 1970.0410457.12
1969.8110471.98 1969.5910479.75 1969.3110485.38
1969.0210487.48 1968.910490.24 1968.6610491.15
1970.4610510.911971.09310520.77 1972.3510521.59
1973.2510538.46 1973.4410539.42 1973.4910551.97
1974.6410568.17 1975.04

1974.04
1970

1969.11
1970

1970.3
1970.36
1970.63
1970.96
1970.97
1970.97
1970.92
1971.36
1970.95
1971.19
1971.57
1970.84

1970.1
1970.04
1969.06
1968.58
1972.46
1974.17

Manning's n Values
Sta n Val

nurn=
Sta n Val

5
Sta n Val Sta n Val Sta n Val

9953.4 .055 9985.01 .0510022.53 .05510391. 81 .0510510.91 .055

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9985.0110022.53 477.87 477.87 477.87 .1 .3

CROSS SECTION

RIVER: RV WP
REACH: R2 RS: 2.359

INPUT
Description: This cross section is identical to RM 0.131 on RV WP T1.
Station Elevation Data num"'" 122

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

9870.59 1963.22 9883.76 1961.62 9897.56 1959.91 9903.37 1959.2 9909.79 1958.4
9914.47 1958.47 9918.46 1958.53 9942.38 1958.79 9944.44 1958.8 9952.26 1958.67
9971. 68 1958.28 9972.78 1958.26 9974.2 1958.22 9978.5 1958.12 9983.09 1958.02
9999.98 1957.69 10000 1957.6910001.67 1957.6510004.95 1957.6410006.89 1957.64

10016.53 1957.6110024.51 1957.5910028.26 1957.5810036.98 1957.56 10038.6 1957.6
10039.22 1957.610043.94 1957.6810046.64 1957.6610047.67 1957.6610053.88 1957.62
10056.02 1957.6110059.27 1957.5710064.85 1957.5310065.26 1957.5210066.61 1957.52
10072.64 1957.510077 .59 1957.2910087.62 1956.8610106.11 1956.8410155.09 1956.99
10155.37 1957.0110155.44 1957.02 10157 1957.0610159.21 1957.1210160.29 1957.15
10163.13 1957.2910165.83 1957.4310167.44 1957.5210184.02 1957.7310192.42 1957.79
10228.25 1958.2110237.47 1958.3310243.15 1958.2710250.14 1958.21 10250.7 1958.23
10257.79 1958.4110263.17 1958.5510276.09 1958.8210280.87 1958.8910285.97 1959
10295.99 1959.14 10296.9 1959.1610302.41 1959.23 10368.9 1957.1910369.02 1957.19
10369.22 1957.1910390.37 1957.4310391.48 1957.4510391.54 1957.4510392.13 1957.46
10392.77 1957.4710392.84 1957.4710392.89 1957.4710406.93 1957.1610407.87 1957.14
10407.89 1957.1410411.18 1956.9710420.34 1957.6410422.94 1958.710422.96 1958.71
10425.87 1959.2210428.36 1959.6710430.51 1960.0510438.55 1960.9710452.89 1961. 78
10459.82 1962.3710460.88 1962.4610464.22 1962.4510465.88 1962.410469.62 1962.29

10470 1962.2610472.38 1962.0510484.57 1960.7710485.47 1960.6110486.46 1960.43
10487.55 1960.2210491.98 1959.2610493.36 1958.99 10497.5 1958.110499.17 1957.78
10499.39 1957.7410503.23 1956.91 10522.1 1954.110529.88 1952.7910530.16 1952.74
10530.29 1952.7110531.08 1952.59 10533 1952.8710534.69 1953.1210549.99 1955.39
10566.27 1957.8910568.66 1958.2510572.56 1958.6510573.75 1958.7510583.85 1959.66
10588.94 1960.110600.32 1961.1110610.88 196210616.83 1962.5210632.77 1963.83
10633.35 1963.8810634.49 1963.98

Manning's n Values num""
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Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val
*************"'***********************************************************'*******

9870.59 .055 10000 .0510043.94 .05510237.47 .0510420.34 .055

Bank Sta: Left Right Lengths: Left Channel Right Caeff Contr. Expan. •9983.0910043.94 519 519 519 .1 .3
Ineffective Flow

Sta L Sta R E1ev Permanent
10460.8810634.49 1962.46 F

CROSS SECTION

RIVER: RV WP
REACH: R2 RS: 2.261

INPUT
Description: This cross section is identical to RM 0.047 on RV WP T1.
Station Elevation Data num= 70

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

9903.23 1951.11 9907.94
9966.28 1943.64 9966.62
9991.791943.69 9996.17

10004.261943.7110010.91
10075.53 1944.1210078.22
10090.75 1944.0810093.08
10130.97 1944.1610139.76
10162.99 1944.3310163.32
10176.91 1944.3310181.69
10194.44 1944.2310198.73

10205.9 1944.0510206.92
10226.14 1943.6310227.76
10237.24 1943.4610243.24
10297.35 1946.5610302.05

1950.56 9914.3
1943.62 9966.99
1943.71 9996.19

1943.710016.19
1944.110081.48
1944.110106.89

1944.23 10143
1944.3210166.23
1944.3310184.71
1944.1910198.78
1944.0210213.18
1943.4410227.84
1943.9210250.27
1947.2810304.89

1949.81 9962.861943.923 9964.29 1943.75
1943.6 9970.86 1943.62 9989.2 1943.68

1943.71 9996.39 1943.71 10000 1943.71
1943.6910020.48 1943.6910073.561944.105
1944.0910085.56 1944.0810088.71 1944.06
1944.1310110.33 1944.1410118.05 1944.15
1944.2410151.53 1944.3 10156.1 1944.33
1944.3310175.11 1944.3410176.09 1944.34

1944.310189.16 1944.2710191.74 1944.25
1944.1910199.76 1944.1910203.13 1944.12
1943.8610217 .34 1943.7810220.41 1943.71
1943.4410229.48 1943.2510232.03 1942.98
1943.7810271.92 1943.4210287.87 1945.41
1947.7310311.86 1948.8110319.75 1950.09

Manning's n Values num=
Sta n Val Sta n Val

3
Sta n Val

9903.23 .055 9962.86 .0510243.24 .055

Lengths: Left Channel Right
1042.07 1042.07 1042.07

INPUT
Description: 0=1040 cis (CB9WIA,
Station Elevation Data num=

Sta Elev Sta Elev

RS: 2.064

Caeff Contr.
.1

•Elev

Expan.
.3

StaElevStaElev

24 hr)
79
Sta

Bank Sta: Left Right
9962.8610243.24

CROSS SECTION

RIVER: RV WP
REACH: R3

9747.85 1918.73 9753.1 1918.36 9759.76 1917.91 9767.98 1917 .3 9776.39 1915.66
9779.32 1915.09 9780.29 1914.9 9784.12 1914.26 9784.43 1914.21 9784.55 1914.2
9785.21 1914.11 9786.28 1913.98 9788.41 1913.7 9794.6 1912.91 9813.88 1910.43
9819.34 1910.73 9821. 35 1910.83 9829.3 1911.24 9841. 86 1911.9 9842.51 1911.93
9845.87 1912.12 9853.04 1912.46 9859.91 1912.35 9866.8 1912.24 9875.2 1912.1
9884. 33 1911.95 9889.9 1912.1 9894.95 1912.26 9899.82 1912.4 9903.32 1912.52
9903.44 1912.53 9903.65 1912.54 9904.05 1912.55 9938.84 1912.27 9943.42 1912.23
9966.18 1912 9985 1911.44 9986.691911.383 9986.77 1911.38 9993.57 1911.16
9999.99 1911. 23 10000 1911.2310003.88 1911.271 0009.361911.31910023.87 1911.45

10039.27 1911. 510061. 51 1911.6410070.64 1911.6910077.46 1911. 7410087.42 1912.87
10094.43 1913.6310099.31 1913.0510103.98 1912.510111.69 1911.9210113.55 1912
10114.54 1912.0310118.78 1912.1510118.96 1912.1610127.94 E'12.6810136.04 1913.11
10137.34 1913.1510138.35 1913.210147.78 1913.5910157.56 1914.1410157.96 1914.16
10158.34 1914.1810159.71 1914.0710182.15 1912.3410192.83 1913.6710194.72 1913.91
10195.27 1913.9810197.27 1914.2810197.51 1914.3110197.79 1914.3510199.13 1914.57
10212.38 1916.7210213.62 1916.9210215.73 191710244.01 1918.04

Manning I 5 n Values num= 3
Sta n Val Sta n Val Sta n Val

........ ** **** .... ********* ****** ........ ********** * * .. * ***
9747.85 .055 9986.69 .0510009.36 .055

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
998510023.87 961.74 961.74 961. 74 .1 .3

CROSS SECTION

RIVER: RV WP
REACH: R3 RS: 1. 882

INPUT
Description:
Station Elevation Data num= 108

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

9658.32 1887.9 9661.16 1887.59 9661.9 1887.51 9662.18 1887.49 9705.49 1882.6
9705.92 1882.56 9706.75 1882.58 9707.05 1882.58 9713.33 1882.69 9729.52 1882.62
9733.93 1882.63 9743.52 1882.48 9746.35 1882.65 9750.5 1882.89 9750.96 1882.9 •9751. 08 1882.9 9755.59 1883.02 9756.73 1883.03 9760.26 1883.12 9762.36 1883.15
9764.96 1883.21 9767.96 1883.24 9767.98 1883.25 9769.69 1883.25 9773.51 1883.3
9774.44 1883.31 9776.64 1883.34 9779.05 1883.32 9779.22 1883.32 9780.42 1883.3
9784.07 1883.22 9784.46 1883.2 9788.94 1883.08 9789.14 1883.07 9789.85 1883.07

9793.8 1882.99 9795.23 1883 9798.67 1882.93 9800.61 1882.96 9803.55 1882.9
9805.97 1882.94 9807.62 1882.92 9808.44 1882.94 9811.32 1882.99 9813.99 1882.94

Dibble Engineering 6 Rio Verde Area Drainage Master Plan
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9816.95 1883.01 9819.14 1883.06 9820.51 1883.17 9822.01 1883.19 9823.16 1883.22
9827.33 1883.28 9828.06 1883.3 9832.68 1883.36 9832.98 1883.37 9836.27 1883.41
9837.65 1883.45 9837.67 1883.45 9841. 72 1883.56 9841.96 1883.56 9843.48 1883.57
9848.57 1883.67 9853.38 1883.68 9857.99 1883.68 9862.41 1883.69 9866.67 1883.69
9866.83 1883.69 9870.81 1883.63 9874.81 1883.58 9878.69 1883.52 9888.25 1883.43
9892.5 1883.37 9893.74 1883.37 9897.7 1883.31 9899.24 1883.32 9899.57 1883.32

9903.14 1883.27 9904.88 1883.26 9906.05 1883.24 9908.08 1883.21 9910.73 1883.18
9913.23 1883.15 9916.73 1883.12 9918.18 1883.1 9919.45 1883.08 9920.59 1883.07

9921.6 1883.06 9934.53 1881.77 9935.07 1881.75 9935.15 1881. 75 9935.72 1881.75
9940.35 1882.31 9943.72 1882.72 9948.3 1883.28 9950.45 1883.29 9974.62 1882.93
9990.54 1882.57 9990.9 1882.55 9990.91 1882.55 9994.1 1882.52 9999.67 1882.49

10000 1882.4910015.08 1882.4910017.08 1882.4810018.17 1882.4910018.19 1882.49
10023.441883.28410027.85 1883.95 10053.1 1887.77

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

•••••••••••• ************************************

9658.32 .055 9990.91 .0510018.17 .055

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9950.4510023.44 943.71 943.71 943.71 .1 .3

CROSS SECTION

RIVER: RV WP
REACH: R3 RS: 1.703

INPUT
Description:
Station Elevation Data num= 62

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
******.**** •• ****************************************************'***************

9822.03 1858.68 9845.33 1855.32 9850.41 1854.59 9853.77 1854.24 9860.8 1853.55
9873.87 1853.98 9879.54 1854.01 9904.55 1853.54 9905.54 1853.52 9905.7 1853.52
9905.81 1853.52 9910.67 1853.49 9910.81 1853.48 9917.71 1853.4 9925.75 1853.34
9929.64 1853.3 9935.34 1853.27 9951.5 1852.55 9955.91 1852.36 9957.31 1852.37
9965.18 1852.38 9999.98 1852.62 10000 1852.6210012.74 1852.7110015.56 1852.72
10018.9 1852.7410020.39 1852.9110020.62 1852.9410023.551853.32610029.73 1854.14

10032.84 1854.5410033.42 1854.6210034.01 1854.6 10042.5 1854.2910047.57 1854.16
10071.59 1853.9610072.77 1853.9610074.07 1853.9310075.58 1853.8610076.81 1853.81
10077.5 1853.8110080.03 1853.810083.61 1853.7910089.09 1853.7810098.52 1853.76

10099.32 1853.7510108.72 1853.7410111.31 1853.74 10118.7 1853.7410122.59 1853.76
10124.06 1853.7310125.62 1853.7310134.72 1853.5610144.68 1853.4610144.87 1853.4
10147.97 1853.3510153.01 1853.2510170.67 1853.1310171.29 1853.1710178.78 1853.93
10200.59 1856.210204.11 1856.14

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

.. ******* ... **** ** .......... '" "' .... * ** ******************** ..
9822.03 .055 9935.34 • 0510023.55 .055

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9935.3410023.55 1110.04 1110.04 1110.04 .1 .3

CROSS SECTION

RIVER: RV WP
REACH: R3 RS: 1. 493

INPUT
Description: 0=1110 cfs (CB9W1, 24 hr)
Station Elevation Data num= 42

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

9899.42
9923.17
9954.77
9983.39

10001.74
10059.95
10167.45
10196.07
10221. 35

1821. 66 9907.73 1813.31 9920.081815.672 9920.73
1814.78 9926.07 1813.98 9927.3 1813.97 9927.4
1814.47 9969.92 1815.04 9973.54 1815.19 9976.62
1815.53 9986.531815.518 9990.97 1815.5 10000
1815.5710020.39 1815.8310043.33 1816.1510053.64
1816.4110064.06 1816.5110108.55 1816.0110126.78
1815.2710182.46 1815.4810184.24 1815.4810191.15
1816.3410197.08 1816.3810197.78 1816.410198.27
1819.6910240.83 1822.41

1815.48 9922.95
1813.96 9932.62
1815.31 9978.98
1815.5610000.02

1816.310058.68
1815.7910136.35
1815.9910194.54
1816.4210213.76

1814.84
1814.07
1815.39
1815.56
1816.38
1815.92
1816.23
1818.62

Manning's n Values
Sta n Val

num=
Sta n Val

3
Sta n Val

9899.42 .055 9920.08 .0510001.74 .055

Bank Sta: Left Right
9920.0810001.74

CROSS SECTION

RIVER: RV WP
REACH: R3

Lengths: Left Channel Right
659.98 659.98 659.98

RS: 1.368

Caeff Contr.
.1

Expan.
.3

INPUT
Description: Q:::z1440 cfs (CB13WA, 24 hr)
Station Elevation Data num= 63

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
********************************************************************************

9739.51 1798.51 9740.28 1798.34 9774.74 1790.98 9778.02 1790.43 9778.44 1790.36
9782 1789.88 9787.44 1790.52 9795.95 1791.41 9800.74 1791. 94 9802.6 1792.11

9823.19 1792.48 9838.41 1792.74 9846.68 1792.89 9857.76 1793.07 9868.64 1792.24
9878.81 1791. 62 9893.91 1792.64 9898.21 1792.9 9902.93 1792.98 9913.65 1793.15
9925.68 1793.34 9929.16 1793.39 9953.6 1793.27 9957.46 1793.23 9979.25 1792.89
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9990.89 1792.71 9997.38 1792.6 10000 1792.5610000.03 1792.56 10001.5 1792.54
10015.2 1792.41 10021.7 1792.5410028.18 1792.910030.39 1793.0510034.26 1793.32

10038.94 1793.64 10043 1793.8710043.64 1793.9110044.87 1793.910065.45 1793.75
10077.71 1793.6310085.83 1793.5510091. 62 1793.4910116.99 1793.4910132.98 1793.1

10134.6 1793.0210136.67 1792.92 10137.1 1792.9110139.64 1792.8210156.13 1793.62 •10166.46 1794.1410166.51 1794.1410176.95 1793.9110188.64 1793.6410222.06 1792.92
10222.15 1792.8910227.84 1794.6710232.62 1795.9910240.82 1798.4210252.56 1801.48

10253.85 1801.5610254.53 1801.6110262.37 1802.11

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

************************************************

9739.51 .055 9957.46 .0510038.94 .055

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9957.4610038.94 732.92 732.92 732.92 .1 .3

CROSS SECTION

RIVER: RV riP
REACH: R3 RS: 1.229

INPUT
Description:
Station Elevation Data num= 105

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
********************************************************************************

9712.37 1773.58 9725.03 1770.19 9727.22 1769.64 9728.64 1769.33 9735.11 1767.91
9740.86 1766.64 9746.58 1766.91 9748.04 1766.96 9755.52 1767.3 9763.1 1767.52
9764.41 1767.57 9765.56 1767.6 9766.18 1767.62 9769.26 1767.7 9769.34 1767.71
9769.68 1767.71 9779.66 1767.67 9783.29 1767.67 9797.32 1767.62 9799.3 1767.62
9807.62 1767.64 9814.79 1767.62 9815.53 1767.62 9830.9 1767.67 9831. 43 1767.68
9837.37 1767.75 9841.08 1767.8 9868.91 1767.76 9871.05 1767.76 9873.56 1767.76
9873.69 1767.76 9877 1767.83 9881.41 1767.92 9887.58 1768.05 9896.84 1768.24
9901. 92 1768.35 9905.96 1768.47 9910.45 1768.52 9912.73 1768.56 9914.93 1768.56
9918.77 1768.63 9920.86 1768.63 9922.33 1768.66 9929.61 1768.7 9933.22 1768.7B
9938.38 1768.83 9944.04 1768.98 9947.18 1769.01 9954.83 1769.23 9955.88 1769.25
9956.01 1769.25 9956.8 1769.26 9957.38 1769.27 9957.81 1769.28 9958.13 1769.28
9958.16 1769.28 9958.43 1769.29 9961.66 1769.36 9984.7B 1770.04 9991.621769.511
9999.13 1768.93 10000 1768.9510000.03 1768.9510008.79 1769.0910010.76 1769.1

10013.69 1769.1110018.52 1769.1210027.92 1769.16 10031.8 1769.1710038.28 1769.22
10052.98 1769.42 10057.3 1769.4810073.12 1769.7110078.36 1769.2410078.87 1769.19
10087.51 1768.4410091.69 1768.810092.82 1768.9110098.71 1769.310100.45 1769.43
10103.02 1769.5810116.7B 1769.4210120.84 1769.4210126.14 1769.3910133.02 1768.4
10138.85 1767.710146.29 1768.2710154.34 1768.7910160.41 1769.1910168.57 1768.92
10184.46 1768.4410194.08 1768.6210201.54 1768.7910223.44 1769.2410224.44 1769.31
10225.22 1769.3 10230 1768.9410242.74 1768.0910247.85 1768.8910252.75 1769.67
10257.49 1770.3710267.88 1771.9410281.26 1773.9410288.14 1774.9810294.15 1775.87

Manning I s n Values num= 3 •Sta n Val Sta n Val Sta n Val
**** * * * .... * .......... * .... ** .... ********* ** .... * .. * .. ** ** *****

9712.37 .055 9991.62 .0510073.12 .055

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9991.6210073.12 541. 93 541.93 541. 93 .1 .3

Ineffective Flow num"" 1
Sta L Sta R Elev Permanent

9712.37 9984.78 1770.04 F

CROSS SECTION

RIVER: RV riP
REACH: R3 RS: 1.126

INPUT
Description:
Station Elevation Data num=- 110

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
********************************************************************************

1771. 36 9832.08 1769.85 9835.48
1767.79842.141766.419857.92
1756.3 9894.18 1750.76 9896.73

1750.08 9908.55 1749.86 9923.31
1750.87 9938.83 1750.8 9940.08
1750.22 9965.8 1749.84 9965.84
1749.75 9996.27 1749.61 9999.97
1749.8910012.76 1750.5210016.97
1750.53 10058.71750.86610062.46
1751.2910080.31 1751.3110117.99
1751.2910124.97 1751.3110134.22
1755.0310172.25 1754.3910173.01
1752.9510209.59 1752.9710216.13
1753.1610238.66 1753.19 10240.3

1752.410322.29 1752.3910326.41
1752.14 10357.2 1751. 7310370.09
1751. 4910387.75 1751. 310388.59
1750.78 10395.5 1750.7510404.89
1751.8210429.86 1751.810430.04
1751.4910449.18 1751.4910453.47
1749.2610466.95 1751.19 10472.1
1762.7610508.02 1762.5110529.36

9816.57 1770.99 9821.99
9839.17 1767.76 9839.38
9869.51 1757.21 9872.26

9904.2 1750.08 9904.23
9931.8 1750.78 9935.6

9953.08 1750.35 9957.15
9967.01 1749.83 9983.52

10000.66 1749.8610001.26
10045.14 1750.5910051.45
10067.82 1751.2510075.36
10124.78 1751.29 10124.8
10164.21 1755.17 10165.7
10204.49 1752.9410207.54
10232.49 1753.1510233.47
10295.17 1752.6310319.31
10337.47 1752.3910343.89
10375.08 1751.5110377 .55
10391.54 1751.0410395.09
10421. 93 1751.1410429.07
10445.77 1751.5210447.08
10458.39 1749.2310458.52
10481.03 1755.3310504.89

Manning's n Values
Sta n Val Sta

num=
n Val

3
Sta n Val

1769.3 9837.07
1761.19 9864.66
1750.61 9902.41
1750.42 9923.36
1750.76 9948.07
1749.84 9966.92
1749.82 10000
1750.7610018.45
1751. 0410066. 94
1751.2810120.67
1752.110150.88

1754.3110190.44
1753.0310229.82
1753.1510260.59
1752.3910332.47
1751.5710375.03
1751.25 10389.7
1749.95 10407.5

1751. 810437.93
1750.5210458.27
1752.5710474.65
1762.5710557.09

1768.78
1758.82
1750.14
1750.42
1750.55
1749.83
1749.82
1750.84
1751.24
1751.29
1753.79
1753.69
1753.13
1752.92
1752.39
1751. 51
1751.17
1749.73
1751. 57

1749.2
1753.37
1763.21 •*** * * * * ******* * * *** * ** * *** * * ** ******************

9816.57 .055 9935.6 .05 10058.7 .055

Dibble Engineering
November, 2007
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Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9935.6 10058.7 414.97 414.97 414.97 .1 .3

CROSS SECTION

RIVER: RV WP
REACH: R3 RS: 1. 048

INPUT
Description:
Station Elevation Data num= 77

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
********************************************************************************

9880.61
9892.3

9904.33
9920.91
9942.64
9977.95
9992.11
10033.2

10086.93
10147.18
10173.43

10176.7
10218.68

10232.2
10253.46
10281. 78

1741.58 9884.89
1738.69 9895.06
1736.69 9905.19
1735.25 9924.69
1735.44 9945.78
1736.23 9977.96
1734. 91 10000
1735.3610041.63
1734.7510098.79
1735.3310155.78
1735.14 10173.9
1735.1610178.47
1734.73 10224.3
1734.5210233.38
1734.8110253.71
1736.5210309.14

1740.63 9884.99
1738.23 9899.6
1736.56 9906.62
1734.86 9925.04
1735.5 9946.48

1736.23 9984.82
1734.9810000.02
1736.1110041.84
1734.9510109.34
1735.2710159.84
1735.1410174.51
1735.1610181. 77
1734. 610224. 46

1734. 5410236. 09
1734.8110263.81
1742.15

1740.61 9889.81
1737.46 9900.5
1736.44 9910.86
1734.86 9928.21
1735.51 9947.75
1735.71 9991. 02
1734.9810012.72

1736.110051.28
1735.1510128.66
1735.2510162.33
1735.1510175.32
1735.1810190.11
1734.610230.28

1734.5910236.23
1734.74 10273

1739.31 9891.76
1737.32 9903.01

1736.1 9919.57
1734.92 9942.44
1735.54 9951.34
1735.03 9991.12

1735.110030.71
1735.5610071.12
1735.4410128.73
1735.2310163.96
1735.1510175.58
1735.2210196.24
1734.5410231.57
1734.5910253.17
1734.7110276.67

1738.77
1736.9

1735.38
1735.42
1735.64
1735.02
1735.17
1734.41
1735.44
1735.22
1735.15
1735.24
1734.51
1734.81
1735.46

Manning's n Values
Sta n Val

num

Sta n Val
3

Sta n Val

9880.61 .055 9977.95 .0510041.63 .055

Bank Sta: Left Right
9977.9510041.63

Ineffective Flow num=
Sta L Sta R Elev

9880.61 9977.95 1738

CROSS SECTION

RIVER: RV WP
REACH: R3

Lengths: Left
1028.17
1

Permanent
F

RS: 0.853

Channel Right
1028.17 1028.17

Coeff Contr.
.1

Expan.
.3

INPUT
Description:
Station Elevation Data num=

Sta Elev Sta Elev
122

Sta Elev Sta Elev Sta Elev

9780.43 1706.88 9783.24 1705.95 9784.21 1705.76 9787.48 1704.67 9788.54 1704. 48
9789.49 1704.16 9791. 04 1703.92 9793.98 1703.45 9795.17 1703.26 9801. 95 1701.96
9803.47 1701.67 9810.33 1701.86 9821.17 1702.19 9824.18 1702.28 9825.04 1702.31
9825.58 1702.34 9827.07 1702.5 9828.68 1702.67 9829.31 1702.71 9832 1702.8
9832.29 1702.8 9832.68 1702.78 9836.3 1702.97 9836.9 1702.93 9837.99 1702.97
9838.72 1702.92 9839.02 1702.9 9841.31 1702.77 9845.27 1702.56 9852.56 1702.11
9852.7 1702.1 9853.57 1702.04 9854.6 1701. 98 9868.87 1702 9876.38 1702.01

9899.46 1702.02 9917.29 1702.71 9922.55 1702.92 9926.871702.811 9937.56 1702.54
9938.15 1702.52 9945.55 1702.28 9951. 67 1701. 89 9956.92 1701.56 9957.22 1701.54
9958.94 1701. 51 9959.98 1701.49 9960.71 1701. 41 9961.21 1701.35 9961. 57 1701.31
9967.94 1701.17 9968.58 1701.18 9969.16 1701.19 9969.43 1701.19 9970.61 1701.21
9972 .32 1701. 24 9974.97 1701.28 9979.66 1701. 35 9990.29 1701. 52 10000 1701. 67

10000.01 1701. 67 10024.6 1702.04 10027.1 1701.99 10034.4 1701.8610046.34 1701. 63
10047.64 1701.610047.81 1701. 59 10050.4 1701.5210065.98 1702.0310069.38 1702.18
10074. 61 1702.3710083.14 1702.6510083.53 1702.6210083.57 1702.6210083.68 1702.61
10094.55 1701.910099.22 1701. 56 10105.6 1701.1310109.13 1700.8910116.63 1700.32
10117.67 1700.2410121.08 1699.9710129.82 1700.0310137.21 1700.0810144.53 1700.17
10147.24 1700.2 10153 1700.2910157.55 1700.0710159.61 1700.0110168.15 1699.65
10175.14 1699.49 10184.4 1699.1510185.47 1699.2110186.01 1699.2210195.55 1700.71
10203.07 1701.8810207.79 1702.710214.22 1701.5310227.33 1699.410231.55 1698.68
10233.94 1698.3210242.09 1697.96 10246.2 1697.7710251. 63 1697.5310260.31 1697.13
10260.43 1697.1310263.17 169710263.39 1696.9910267.48 1696.4610273.12 1695.56
10275.78 1695.9310280.06 1696.5210282.39 1696.8410283.64 1697.0210288.79 1697.94
10306.29 1703.1210306.73 1703.2410308.48 1703.7110310.56 1704.2710310.82 1704.35
10313.08 1704.9510322.17 1707.51

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

*** * ****** * **'****** * * ** * * * * * * * * * * * ** * '* * * ********
9780.43 .045 9926.87 .0410083.14 .045

Bank Sta: Left Right Lengths: Left Channel Right Coeff Centre Expan.
9926.8710083.14 1021. 8 1021.8 1021. 8 .1 .3

Ineffective Flew num= 1
Sta L Sta R Elev Permanent

10207.7910322.17 1702.7 F

CROSS SECTION

RIVER: RV WP
REACH: R3 RS: 0.659

INPUT
Description:
Station Elevation Data num= 55

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
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********************************************************************************
9745.11 1670.24 9747.51 1669.86 9754.55 1668.75 9759.25 1668 9760.67 1667.78
9762.63 1667.47 9765.18 1667.08 9804.14 1662.49 9807.74 1662.48 9808.92 1662.47
9813.34 1662.44 9817.48 1662.4 9820.56 1662.38 9825.42 1662.35 9829.32 1662.3
9889.02 1662.86 9890.07 1662.86 9890.67 1662.87 9890.85 1662.87 9891.07 1662.87 •9891. 34 1662.88 9891. 54 1662.68 9891.7 1662.66 9891.72 1662.66 9891.82 1662.88

9893.04 1662.9 9893.38 1662.9 9952.43 1663.23 9995.031662.693 10000 1662.63

10000.01 1662.6310010.15 1662.510010.86 1662.4710023.67 1662.32 10030.4 1662.2
10031. 55 1662.1910035.76 1662.1610045.75 1662.0910047.82 1662.0710059.31 1662.13
10064.06 1662.1510066.42 1662.1610067.11 1662.1610067.83 1662.1610068.79 1662.16
10069.46 1662.1610079.79 1662.2610116.92 1662.83 10123.31662.78910127.71 1662.76

10130.5 1662.7310134.76 1662.6910141.46 1662.6310148.861665.8410164.62 1672.85

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

************ * * * * * ******* ****** * * * * * * * * *** * * * * * * *
9745.11 .045 9995.03 .04 10123.3 .045

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9995.03 10123.3 924.48 924.48 924.48 .1 .3

CROSS SECTION

RIVER: RV WP
REACH: R3 RS: 0.484

INPUT
Description:
Station Elevation Data num= 72

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
********************************************************************************

9568.55 1635.76 9569.71 1635.64 9572.21 1635.41 9574.75 1635.3 9577.46 1635.19
9580.39 1635.05 9583.54 1634.92 9586.95 1634.77 9590.63 1634.61 9594.98 1634.37
9600.37 1634.04 9607.45 1633.87 9610.96 1633.83 9615.43 1633.46 9617.29 1633.31
9618.44 1633.22 9620.09 1633.06 9625 1632.68 9628.57 1632.31 9633.74 1631.89
9636.39 1631. 61 9639.66 1631.16 9641.74 1630.97 9650.62 1629.67 9652.35 1629.43
9652.37 1629.42 9658.59 1628.76 9665.36 1628.27 9666.28 1628.2 9669.94 1627.94
9679.62 1627.92 9701. 35 1627.89 9717.43 1628.85 9720.27 1629.11 9724.58 1629.31
9728.71 1629.19 9732.23 1629.09 9747.43 162a.67 9763.83 1628.25 9766.42 1628.23
9783.15 1628.13 9790.64 1628.09 9793.31 1628.09 9800.11 1628.1 9804.99 1628.11
9808.66 1628.12 9811. 51 1628.12 9844.74 1628.34 9846.27 1628.42 9848.42 1628.54
9851.67 1628.7 9856.87 1628.98 9870.98 1628.88 9919.86 1628.53 9920.98 1628.49
9921.71 1628.53 9926.31 1628.81 9956.23 1628.07 9959.52 1627.89 9964.36 1627.64
9972.15 1627.23 9972.53 1627.24 9973.08 1627.24 10000 1627.4510000.03 1627.45

10030.61 1627.6910031.13 1627.6810033.111628.84110039.18 1632.410046.76 1637.12
10054. 52 1641. 5310060.34 1644.98

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val •* * * ********** * ** ** ****** ********** * * ** * *** * * * * **

9568.55 .045 9926.31 .0410033.11 .045

Bank Sta: Left Right Lengths: Left Channel Right Caeff Contr. Expan.
9926.3110033.11 587.04 587.04 587.04 .1 .3

CROSS SECTION

RIVER: RV WP
REACH: R3 RS: 0.373

INPUT
Description:
Station Elevation Data num= 74

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
********************************************************************************

9853.03
9860.41
9882.86
9890.81
9935.56
9943.29
9953.63
9974.08
9995.43
10013.8

10071. 81
10089.84

10100.7
10111. 34
10179.46

1632.77 9853.06
1629.51 9876.36

1620 9884.7
1616.77 9905.78
1606.25 9937.02
1606.32 9943.49

1606.2 9962.71
1606.45 9978.81
1606.43 10000
1606.3610017 .27
1605.9710072.57

1605.310091.46
1607.1710100.82
1609.7410115.13
1631.7410181.02

1632.76 9853.88
1622.74 9878.69
1619.25 9886.51
1610.06 9914.55
1606.31 9937.82
1606.31 9946.05
1606.13 9966.88
1606.56 9984.24
1606.4110000.01
1606.34 10037.1
1605.9610081.02
1605.2310095.52

1607.2 10105.2
1610.610174.83

1632.2810182.59

1632.38 9855.39
1621. 75 9880.86
1618.52 9888.28
1606.35 9925.93
1606.33 9938.91
1606.26 9946.5
1606.27 9971.2
1606.08 9989.57
1606.4110001.29
1606.0810055.64
1605.6810088.31
1606.0510095.88
1608.1310106.03
1630.1310176.37
1632.8210183.66

1631.68 9858.84 1630.23
1620.84 9882.57 1620.12

1617.8 9890 1617.1
1606.1 9930.14 1606.03

1606.36 9941.32 1606.36
1606.25 9948.23 1606.24
1606.37 9972.84 1606.41
1605.62 9991.7 1605.93

1606.410008.78 1606.37
1606.0610061.87 1606.03
1605.3610088.85 1605.34
1606.1510097.881606.573
1608.4210110.08 1609.31
1630.6610177.91 1631.2
1633.02

Manning's n Values
Sta n Val

num=
Sta n Val

3
Sta n Val

* * * * *************** * ** * *** * * * * * * * * * ****** *******
9853.03 .045 9978.81 .0410097.88 .045

Bank Sta: Left Right
9978.8110097.88

CROSS SECTION

RIVER: RV WP
REACH: R3

Lengths: Left Channel Right
559.01 559.01 559.01

RS: 0.267

Coeff Contr.
.1

Expan.
.3

•INPUT
Description:
Station Elevation Data

Dibble Engineering
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Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
***********.****************,********1Ir****."'.,*********'*.'*****_*******************
9898.44
9939.81
9957.18
9972.89

9993
10010.65
10027.96
10085.52
10103.38
10134.72

1607.66 9910.84
1583.01 9944.03
1582.87 9957.82
1583.56 9977.26
1583.63 9993.96
1583.9410012.59

1584.310032.86
1584.1910085.63
1585.6510103.78
1595.7410136.92

1601.45 9920.16
1582.95 9950.47

1582.9 9959.41
1583.62 9980.89
1583.65 10000
1583.9610020.64
1584.5 10033.2

1584.1810089.57
1585.85 10104.2
1596.8110139.38

1596.84 9920.48 1596.62 9937.371584.728
1582.86 9951.14 1582.85 9952.88 1582.83
1582.97 9964.28 1583.18 9968.04 1583.3
1583.67 9985 1583.63 9991.27 1583.59
1583.7710002.76 1583.8310004.72 1583.87
1584.0610021.94 1584.110022.55 1584.12
1584.5110035.36 1584.610076.72 1584.26
1584.45 10102.1 1585.3710103.28 1585.61
1586.05 10129.2 159310133.04 1594.91

1598

Manning's n Values
Sta n Val

num=
Sta n Val

3
Sta n Val

9898.44 .045 9937.37 .0410035.36 .045

Bank Sta: Left Right
9937.3710035.36

CROSS SECTION

RIVER: RV liP
REACH: R3

Lengths: Left Channel Right
944.19 944.19 944.19

RS: 0.088

Coeff Contr.
.1

Expan.
.3

INPUT
Description: Q-1490 cfs (CB13li1, 24 hr)
Station Elevation Data num"" 68

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

9691.12 1565.76 9694.53 1563.92 9694.75 1563.8 9697.12 1562.53 9703.32 1559.18
9708.41 1556.45 9711.79 1554.62 9715.04 1552.87 9719.02 1550.78 9724.54 1550.72
9732.28 1550.64 9732.29 1550.64 9733.99 1550.69 9734.9 1550.72 9744.25 1550.98
9750.34 1551.18 9751. 31 1551.21 9754.78 1551. 33 9764.54 1551. 63 9765.45 1551. 61
9767.63 1551. 53 9770.69 1551. 44 9779.56 1551.13 9780.45 1551.1 9788.53 1550.89
9792.21 1550.8 9795.37 1551.41 9799.2 1552.11 9805 1551. 67 9815.74 1550.62
9815.77 1550.62 9839.93 1550.79 9860.59 1550.88 9868.21 1550.88 9871.72 1550.86
9887.35 1550.84 9888.29 1550.84 9901. 87 1550.76 9919.61 1550.66 9924.98 ·1550.61
9936.55 1550.54 9939.91 1550.52 9941.52 1550.51 9950.83 1550.46 9957.31 1550.42

9962.1 1550.36 9965.49 1550.32 9981. 89 1550.17 9983 1550.17 9984.1 1550.17
9999.72 1549.77 10000 1549.7710001.53 1549.7310006.71 1549.5810007.69 1549.52

10009.48 1549.510015.32 1551.5210015.371551.53510020.42 1553.0810023.51 1553.94
10023.95 1554.1110028.06 1555.6310030.25 1556.2510031.38 1556.6810032.88 1557.11
10036.51 1559.1 10036.8 1559.1910037.05 1559.33

Manning's n Values num"" 3
Sta n Val Sta n Val Sta n Val

************************************************

9691.12 .045 9799.2 .0410015.37 .045

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9799.210015.37 10 10 10 .1 .3

CROSS SECTION

RIVER: RV liP
REACH: R3 RS: 0.086

INPUT
Description: This cross section is one of two cross sections added to the

downstream end of the model to establish the starting water
surface elevation using the normal depth calculations. This cross
section is not plotted on the work maps, nor is used in plotting
the base flood e~~vations.

Station Elevation Data num= 52
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

9692.9 1563.99 9697.33 1563.03 9706.01 1558.37 9709.24 1556.7 9711. 7 1555.38
9714.46 1553.79 9721. 3 1550.44 9725.72 1550.45 9733.42 1550.5 9738.44 1550.63
9739.67 1550.67 9750.67 1550.97 9754.14 1551. 06 9761. 44 1551. 28 9765.39 1551.24

9771. 5 1551.13 9777.85 1551. 03 9781. 07 1550.94 9787.66 1550.72 9793.19 1550.55
9794.89 1550.76 9799.53 1551.47 9806.25 1551.2 9818.03 1550.49 9852.4 1550.57
9862.32 1550.48 9863.31 1550.56 9915.68 1550.27 9915.8 1550.27 9920.93 1550.27
9922.69 1550.24 9926.59 1550.28 9927.92 1550.27 9938.94 1550.2 9947.08 1550.1
9952.84 1550.04 9980.7 1549.78 9982.58 1549.78 9984.46 1549.7810000.05 1549.38

10009.88 1549.1310010.51 1549.1410010.77 1549.1610017.16 1550.7510020.85 1551. 63
10026.06 1553.84 10031. 4 1556.110031.55 1556.1110033.32 1556.73 10033.5 1556.74
10038.05 1557.7510038.83 1557.91

Manning I S n Values
Sta n Val

num:z
Sta n Val

3
Sta n Val

9692.9 .045 9799.53 .0410017.16 .045

Bank Sta: Left Right
9799.5310017.16

CROSS SECTION

RIVER: RV liP
REACH: R3

Lengths: Left Channel
10 10

RS: 0.084

Right
10

Coeff Contr.
.1

Expan.
.3

INPUT
Description: This cross section is one of two cross sections added to the

downstream end of the model to establish the starting water
surface elevation using the normal depth calculations. This cross

Dibble Engineering
November, 2007

11 Rio Verde Area Drainage Master Plan
HEC-RAS Output-RV Wash P



********************************************************************************
9692.9 1559.18 9693.54 1559.04 9694.89 1559.08 9698.67 1558.18 9699.35 1558.2

9703.43 1557.15 9703.63 1557.16 9708.43 1555.86 9708.48 1555.85 9713.37 1553.41
9721.79 1550.1 9722.49 1550.1 9726.17 1550.13 9736.21 1550.13 9741. 73 1550.41
9744.97 1550.53 9745.25 1550.55 9751.28 1550.72 9756.78 1550.88 9763.83 1550.85

9771 1550.84 9772.26 1550.82 9776.78 1550.81 9780.79 1550.76 9789.24 1550.54
9792.61 1550.44 9795.61 1550.69 9797.28 1550.82 9798.21 1550.86 9801. 07 1550.82
9803.76 1550.75 9819.01 1550.35 9832.3 1549.9 9846.7 1549.4 9859.62 1549.28
9869.74 1550.11 9908.19 1549.9 9908.27 1549.9 9912.04 1549.9 9918.21 1549.79
9921.49 1549.82 9924.72 1549.85 9925.33 1549.85 9925.66 1549.84 9926.48 1549.84
9926.94 1549.84 9931. 5 1549.82 9931. 68 1549.82 9932.98 1549.82 9938.42 1549.76
9977.73 1549.39 9980.39 1549.39 9983.05 1549.38 9998.31 154910002.12 1548.9

10003.94 1548.9110005.01 1548.9110009.04 1548.9310009.48 1548.9310012.57 1548.94
10015.7 1549.7410020.72 1550.8310023.11 1551.2810024.66 1551.4810025.08 1551. 53

10025.84 1551.5910027.21 1551.7210029.82 1552.75 10031.1 1552.89 10034.1 1553.94
10035.68 1554.0610038.83 1554.76

work maps, nor is used in plottingsection is not plotted on the
the base flood elevations.

Station Elevation Data num= 72
Sta Elev Sta Elev Sta Elev Sta Elev St. Elev •

Manning's n Values
Sta n Val

num=
Sta n Val

3
Sta n Val

9692.9 .045 9798.21 .0410020.72 .045

Bank Sta: Left Right
9798.2110020.72

CROSS SECTION

RIVER: RV WP Tl
REACH: R1

Coeff Contr.
.1

RS: 0.959

Expan.
.3

INPUT
Description: Q=510 cfs (CB6Wl, 24
Station Elevation Data nurn=

Sta Elev Sta Elev

hr)
101

Sta Elev Sta Elev Sta Elev
********************************************************************************

9702.62 2096.96 9703.09 2097 9704.6 2096.72 9735.99 2092.5 9736.55 2092.39
9737.11 2092.29 9737.67 2092.19 9738.23 2092.09 9738.81 2091.99 9739.41 2091.88
9739.58 2091.85 9746.57 2091. 38 9747.79 2091. 33 9749.31 2091.26 9751. 25 2091.18
9753.82 2091.04 9757.48 2090.83 9795.39 2088.52 9808.88 2089.2 9810.16 2089.26
9811. 04 2089.28 9852.25 2088.97 9854.49 2088.81 9854.57 2088.81 9855.14 2088.82
9868.85 2089.07 9874.37 2089.02 9879.74 2088.91 9888.21 2088.8 9895.55 2088.61

9908 2088.62 9909.98 2088.62 9910.36 2088.61 9910.9 2088.61 9913.53 2088.57
9916.11 2088.55 9921.75 2088.62 9922.27 2088.62 9922.32 2088.62 9923.19 2088.64
9927.64 2088.86 9928.17 2088.87 9930.54 2088.91 9933.99 2089.04 9941.07 2089.01
9945.34 2088.91 9945.49 2088.91 9945.88 2088.91 9957.55 2088.85 9961. 53 2088.83 •9962.94 2088.83 9963.57 2088.83 9971.19 2088.71 9972.32 2088.67 9972.97 2088.65
9977.49 2088.73 9985.38 2088.56 9986.69 2088.54 9987.34 2088.53 9990.52 2088.45
9992.97 2088.26 9995.63 2088.16 9996.6 2088.1 9998.8 2088.03 9999.99 2088.06

10000 2088.0610002.762088.1110004.062088.1810005.03 2088.2110005.88 2088.24
10009.34 2088.3810009.362088.381 10014.42088.54310015.86 2088.5910015.94 2088.6
10016.05 2088.610023.01 2088.8410028.59 2089.03 10033.1 2089.1810033.29 2089.19
10036.81 2089.37 10039.9 2089.5410064.62 2089.8810084.24 2088.9610088.29 2088.91
10093.36 2088.8510096.96 2088.810099.12 2088.7610099.17 2088.7610103.56 2088.65
10122.66 2086.6 10125.7 2086.410135.32 2084.5310144.47 2083.3510144.65 2083.35
10145.41 2083.3710147.28 2083.4110148.52 2083.4410150.21 2083.4810151.56 2083.51
10152.25 2083.57

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

*************** ** .. * .. **** ******* .... ** .. '* .... ** .. * ..........
9702.62 .055 9986.69 .05 10014.4 . 055

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9945.3410023.01 461. 3 461.3 461. 3 .1 .3

Right Levee Station=100 64. 62 Elevation= 2089.88

CROSS SECTION

RIVER: RV WP T1
REACH: R1 RS: 0.872

INPUT
Description:
Station Elevation Data num= 122

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
********************************************************************************

98872078.74 9890.54
9914.78 2078.24 9917.8
9937.782076.114 9940.95
9953.27 2076.1 9958.01
9990.912075.908 9995.59

10005.49 2075.8210015.09
10038 2076.1210038.42

10055.71 2076.1310057.81
10069.58 2076.1510076.96
10094.122076.1910096.75
10113.352076.2610127.32
10134.01 2075.6110135.47
10149.542075.3710149.65
10183.04 2077 .0210192.07
10219.062077.5210227.02
10245.69 2077.310250.57
10270.74 2076.9410280.22
10293.76 2076.0510297.25

Dibble Engineering
November, 2007

2078.76 9894.092078.69 9898.79
2078.17 9927.152077.98 9929
2075.56 9942.12075.63 9949.52
2075.71 9960.262075.54 9964.72
2075.86 10000 2075.7910000.02
2076.0410018.172076.10610023.46
2076.1210042.52 2076.1310044.65
2076.13 10068.8 2076.1510068.88

2076.110079.77 2076.0810086.63
2075.8410097.632075.7110099.48

2076.310127.652076.2710127.83
2075.4410140.85 2075.9510147.75
2075.3710157.172075.9510163.72
2077.2610207.83 2077.5610208.08
2077.4910229.562077.4510236.36
2077.2210256.71 2077.1310261.03
2076.7410280.71 2076.7310291.01
2075.5410298.52 2075.3510299.75

2078.58 9905.26
2077.64 9929.15

2076.1 9952.44
2075.93 9967.53
2075.7910002.47
2076.2210025.87
2076.1410050.73
2076.1510069.03
2076.1210089.61
2075.9410101. 96
2076.25 10128.6
2075.7110148.01
2076.5110175.41
2077.5710211.12

2077.410240.06
2077.0910268.71
2076.4610291.82
2075.4310300.26

12

2078.44
2077.62

2076.1
2076.15
2075.76
2076.28
2076.13
2076.15
2076.15
2076.23
2076.17
2075.64
2076.86
2077.68
2077.34
2076.96
2076.34
2075.56

Rio Verde Area Drainage Master Plan
HEC-RASOlltplit-RV Wash P

•



10300.57 2075.6510304.99
10314.11 2077.671 0323.97
10333.83 2080.6110338.27
10347.73 2082.2610352.33
10366.632083.71 10371.7
10382.93 2084.8310382.98
10384.22 2084.8310408.21

2076.29 10306.8 2076.57 10309.3 2076.9410312.78 2077.47
2079.1210328.39 2079.8110328.89 2079.8710333.33 2080.55
2081.310338.752081.3510341.48 2081.7810343.21 2081.91

2082.62 10357 2082.9810361.762083.3410364.24 2083.53
2084.0710376.89 2084.4510378.23 2084.4610382.75 2084.83
2084.8310383.08 2084.8310383.26 2084.8310383.56 2084.83
2084.56

Manning's n Values
Sta n Val

num""
Sta n Val

3
Sta n Val

9887 .055 9937.78 .0510018.17 .055

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9937.7810018.17 521.4 521.4 521. 4 .1 .3

Right Levee Station-10211.12 Elevation= 2077.68

CROSS SECTION

RIVER: RV WP Tl
REACH: R1 RS: 0.773

INPUT
Description:
Station Elevation Data nUffi:::ll 122

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

9865.37 2067.99 9865.46 2067.99 9870.24
9877.372067.75 9902.92066.899929.46
9935.342064.212 9935.92 2064.19 9939.88

9958.1 2062.98 9960.34 2062.97 9962.35
9970.57 2062.9 9971.02 2062.89 9971.08
9989.642062.256 9998.66 2061. 95 9999.55

10012.792062.24910023.552062.50910025.25
10029.39 2062.6210029.53 2062.6110029.75
10034.56 2062.4810039.19 2062.4410039.64
10047.94 2063.5410070.34 2063.5810088.35
10112.06 2063.6510119.06 2063.8510124.21
10139.792063.64 10140.7 2063.6410146.45
10171.37 2063.5110176.92 206310178.22
10188.53 2061.9910189.91 2062.1310190.81
10200.85 2063.4110201.57 2063.4910202.32
10205.51 2063.3710207.46 2063.1310209.77
10213.91 2062.25 10220.3 2063.3110221.63
10230.35 2063.3410232.05 2063.3110232.17
10239.08 2063.2510266.08 2063.0410290.53
10296.9 2062.83 10300.6 2062.9910306.14

10357.01 2063.1410359.25 2063.2810361.74
10367.83 2063.8810371.69 2064.2310372.64
10388.31 2065.3510390.84 2065.4210395.51
10401.37 2066.5610402.02 2066.5910407.24
10413.922067.9610415.762068.04

2067.88 9871.6 2067.84 9874.3 2067.8
2064.6 9932.43 2064.32 9932.54 2064.32

2064.05 9944.4 2063.88 9949.87 2063.24
2062.97 9963.08 2062.96 9966.53 2062.94
2062.88 9971.21 2062.88 9978.872062.621
2061.92 10000 2061.9410000.01 2061.94
2062.5510026.57 2062.5810027.32 2062.6
2062.610029.78 2062.610030.462062.59
2062.510041. 32 2062.7210047.83 2063.57

2063.5310097.192063.5110107.052063.48
2063.810126.04 2063.7810128.67 2063.76

2063.5810154.96 2063.5610168.78 2063.52
2062.8810181.98 2062.5510183.47 2062.43
2062.2410193.34 2062.5110195.792062.83
2063.5810203.162063.6510205.39 2063.4
2062.8610212.24 2062.5610213.26 2062.45
2063.51 10225.6 2063.4310226.52 2063.41
2063.3110232.982063.3410236.472063.29
2062.8610294.45 2062.8110295.77 2062.82
2063.2410347.29 2062.7610356.76 2063.13
2063.4310364.55 2063.6110365.61 2063.67
2064.2910380.35 2064.7210383.79 2064.86
2065.9710396.44 206610399.07 2066.31
2067.1910407.58 2067.21 10413.1 2067.86

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

...... '" '" '" '" '" **** .... ************** '" ** '" "' .... '" ****** "' .... *.'" '" ** '"
9865.37 .055 9989.64 .0510012.79 .055

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9978.8710029.39 464.29 464.29 464.29 .1 .3

Ineffective Flow num= 1
Sta L Sta R Elev Permanent

10306.1410415.76 2065 F

CROSS SECTION

RIVER: RV WP T1
REACH: R1 RS: 0.685

INPUT
Description:
Station Elevation Data num= 104

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

9599.94 2054.64 9602.12 2054.66 9604.93 2054.69 9664.28 2054.48 9667.04 2054.48
9686.86 2054.46 9702.02 2054.26 9705.74 2054.23 9711.76 2054.17 9723.15 2054. 06
9725.37 2054.01 9727.34 2054.02 9733.55 2052.91 9760.63 2048.44 9761. 79 2048.25
9762.08 2048.2 9774.67 2047.75 9775.6 2047.71 9776.67 2047.74 9779.29 2047.81
9781. 3 2047.89 9783.28 2047.99 9788.25 2048.19 9788.94 2048.24 9792.14 2048.43

9796.87 2048.53 9805.43 2048.69 9808.89 2048.75 9808.96 2048.76 9821. 66 2049.05
9830.13 2049.24 9835.99 2049.37 9841.28 2049.49 9850.41 2049.7 9852.35 2049.74

9858.4 2049.87 9861. 9 2049.75 9867.53 2049.57 9870.02 2049.62 9872.76 2049.7
9878.42 2049.84 9883.69 2050.02 9888.58 2050.12 9888.8 2050.13 9894.99 2050.24
9897.97 2050.29 9909.38 2050.48 9910.91 2050.5 9911. 82 2050.52 9911. 97 2050.52
9912.4 2050.54 9912.81 2050.56 9918.51 2050.57 9919.25 2050.57 9920.082050.563
9920.4 2050.56 9922.5 2050.56 9927.43 2050.53 9931. 89 2050.51 9947.66 2050.46

9949.39 2050.41 9968.61 2049.8 9969.63 2049.84 9976.2 2050.09 9977.48 2050.14
9977.7 2050.15 9980.72 2050.08 9986.532049.961 9987.57 2049.94 9988.37 2049.89
9989.3 2049.83 9994.94 2049.45 9999.98 2049.11 10000 2049.1110000.13 2049.1

10001.72 2049.110006.67 2049.110009.67 2049.110028.08 2049.6410034.16 2049.9
10035.86 2049.9710038.89 2049.910049.08 2049.5910057.61 2048.8210064.962048.14
10074.09 2048.2810076.86 2048.3210077.48 2048.3210078.19 2048.3110079.44 2048.31
10085.12 2048.410091.11 2048.4510092.88 2048.5510095.04 2048.6810098.89 2048.89
10104.18 2049.1310115.97 2049.61 10116.1 2049.6 10116.5 2049.5910116.82 2049.59
10117.04 2049.5810119.36 2049.6210170.31 2051.4810191.75 2052.28

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

Dibble Engineering 13 Rio Verde Area Drainage Master Plan
November, 2007 HEC-RAS Output-RV Wash P



................................ * * * * * * * * * * * .... * ............ * * * * .................... * .... * * * * ** * * * * ** ....
9599.94 .055 9986.53 .0510035.86 .055

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9986.5310035.86 437.38 437.38 437.38 .1 .3 •CROSS SECTION

RIVER: RV WP Tl
REACH: Rl RS: 0.602

INPUT
Description:
Station Elevation Data num= 68

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
* * * .................... * ............ * * * .................... * ........ * '* ............................................................ * * ........................................................ * .................................................. * •••• * •••

9628.12 2040.38 9630.39 2040.48 9636.51 2039.84 9640.1 2039.47 9652.15 2038.21
9652.64 2038.15 9665.1 2036.88 9667.8 2036.59 9673.1 2036.06 9676.98 2036.17
9679.84 2036.28 9683.7 2036.37 9695.24 2036.71 9696.06 2036.7 9717.49 2036.45
9722.05 2035.93 9723.39 2035.78 9725.2 2035.62 9725.59 2035.63 9734.25 2036.15
9740.29 2036.48 9741. 55 2036.51 9743.06 2036.54 9766.07 2037.03 9852.87 2037.11
9855.78 2037.08 9861. 94 2036.97 9869.31 2036.88 9878.27 2036.81 9886.96 2036.74
9891. 72 2036.7 9909.22 2036.57 9911.8 2036.35 9916.6 2036.03 9919.62 2036.44
9920.62 2036.58 9922.03 2036.59 9925.89 2036.61 9931.6 2036.62 9933.09 2036.63
9933.33 2036.62 9933.69 2036.57 9938.02 2035.98 9940.07 2036.12 9942.54 2036.29
9945.49 2036.49 9946.91 2036.59 9954.11 2036.65 9957.462036.679 9970.48 2036.79

9974.1 2036.62 9976.62 2036.56 9981. 38 2036.38 9985.27 2036.3 9986.11 2036.27
9988.47 2036.17 9991. 2 2036.08 9991. 51 2036.08 9994.36 2036.07 10000 2036.07

10000.23 2036.0710004.96 2036.1210014.05 2036.1810015.12 2036.6510016.36 2037.23
10020.6 2039.14 10022.1 2039.85 10023.7 2039.83

Manning's n Values nurn= 3
Sta n Val Sta n Val Sta n Val

......................................................... * ................................ * .......................................................... *
9628.12 .055 9974.1 .0510015.12 .055

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9974.110015.12 756 756 756 .1 .3

CROSS SECTION

RIVER: RV WP Tl
REACH: R1 RS: 0.459

INPUT
Description:
Station Elevation Data num= 109

Sta • Elev Sta Elev Sta Elev Sta Elev Sta Elev
* .... * .............. * ...........................................................................................................* •••• * •••• * .......................................
9785.872022.86 9789.92 2022.53 9790.65 2022.5 9791.252022.48 9791.8
9792.832022.42 9793.292022.42 9797.93 2022.2 9798.37 2022.19 9798.78
9803.452021.94 9803.83 2021.92 9808.53 2021.7 9808.88 2021.69 9813.61
9821.42020.93 9821.86 2020.9 9824.68 2020.77 9825.42 2020.73 9826.44

9827.952020.54 9837.732019.98 9840.21 2019.77 9842.3 2019.6 9844.09
9845.64 2019.32 9846.34 2019.26 9847 2019.22 9849.74 2019.1 9853.24
9853.792018.65 9854.01 2018.62 9873.162015.87 9886.06 2014.01 9891.8
9891.872015.12 9891.982015.12 9892.682015.13 9903.552015.28 9905.74
9909.06 2015.15 9914.05 2014.89 9915.57 2015.05 9917.88 2015.28 9924.35
9931.552014.62 9932.232014.58 9943.01 2015.02 9946.51 2015.16 9947.38
9947.47 2015.75 9966.62014.66 9969.32014.61 9977.98 2014.24 9987.41
9990.01 2013.62 9991.62 2013.54 9997.28 2013.26 10000 2013.2810002.53

10009.83 2013.3210012.42 2013.2910014.682013.77310018.612014.61210019.21
10023.44 2015.5410030.13 2015.3610038.12 2015.1310042.64 2014.9710043.71
10051.542014.8210052.85 2014.810054.792014.7810055.77 2014.7810058.65
10073.122014.432 10077.8 2014.3210086.93 2014.0810092.13 20~3.8210094.32

10098.24 2013.6310099.93 2013.5710101.84 2013.5210106.81 2013.6510111.91
10114.092013.7910115.262013.8410133.96 2014.810134.39 2014.810162.84
10165.47 2013.9810169.38 2012.9710169.55 2012.9810171.56 2013.1910179.93
10188.26 2015.03 10189 2015.1110190.07 2015.2410190.22 2015.24 10190.3
10191.752015.2110213.62 2016.610219.21 2016.9210222.96 2017.11 10230.8
10232.262017.6510234.69 2017.8 10237.9 201810237.99 2017.99

2022.45
2022.17
2021.46
2020.68
2019.45
2018.73
2015.11
2015.33
2015.09

2015.7
2013.76
2013.29
2014.74
2014.94
2014.78
2013.75
2013.75
2014.98
2014.12
2015.24
2017.57

•

Manning's n Values
Sta n Val

num=
Sta n Val

3
Sta n Val

* * * * * ....
9785.87 .055 9987.41 .0510014.68 . 055

Bank Sta: Left Right
9969.310018.61

Ineffective Flow num=
Sta L Sta R Elev

9785.87 9947.47 2015.75
10162.8410237.99 2014.98

CROSS SECTION

Lengths: Left Channel
484.6 484.6

Permanent
F
F

Right
484.6

Coeff Contr.
.1

Expan.
.3

** '* '* **'* '* *'* '* '* '* '* '* ....

RIVER: RV WP T1
REACH: R1

INPUT
Description: This
Station Elevation

Sta Elev

RS: 0.367

cross section is identical to RM 0.148 on RV WP T2.
Data num::lll 92

Sta Elev Sta Elev Sta Elev Sta Elev •9543 2000.61 9543.43 2000.67 9561.1 1998.17 9586.32 1994.58 9591.151994.271
9600.251993.699609.58 1993.1 9609.741993.11 9611.581993.08 9617.59 1993.15
9624.04 1993.23 9624.91 1993.24 9635.27 1993.47 9659.9 1994.02 9661.12 1993.99
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9665.01
9702.92
9746.68
9797.75
9820.27

9862.6
9883.19
9904.45
9927.74
9988.89
10020.2

10071.73
10101.45
10185.83
10202.36
10226.87

1993.87 9665.28
1994.59 9740.82
1994.21 9774.99
1992.64 9800.19
1993.959829.72
1994.98 9862.71
1997.2 9884.81

1999.24 9907.39
2001. 66 9943.38
1999.8 9999.01

2000.89 10023
2000.4810079.93
1999.9110103.58
1999.5710188.31
2000.6510210.23
2002.3410226.93

1993.87 9678.83
1994.22 9741.4
1993.94 9788.82
1993.08 9805.51
1993.93 9830.42
1994.99 9872.55
1997.38 9886.17
1999.56 9911.48
2003.19 9943.46
1999.12 10000
2000.86 10036.8
2000.310098.18

200010165.56
1999.7210197.12
2001.1610211.35
2002.33

1993.46 9692.81
1994.22 9745.1
1993.86 9789.01
1994. 03 9809.66
1993.92 9837.01
1996.06 9877.77
1997.55 9887.26
2000.02 9915.43
2003.19 9954.48
1999.210006.06

2000.7110054.83
1999.7910098.43
1999.9810173
2000.2910198.24
2001.2410213.48

1994.27 9698.97
1994.21 9745.75
1993.82 9796.42

1994 9812.04
1993.92 9857.09
1996.62 9881
1997.69 9902.24
2000.46 9917.6
2002.35 9977.21
1999.7310016.89
2000.55 10061.9
1999.7810098.55

200010184.43
2000.3610201.03
2001.3910219.21

1994.64
1994.2

1992 .39
1994

1994.75
1996.97
1998.99
2000.67
2000.62
2000.62
2000.54
1999.78
1999.61
2000.56
2001. 79

Manning's n Values
Sta n Val

num=
Sta n Val

5
Sta n Val Sta n Val Sta n Val

******************.*************************************************************
9543 .055 9591.15 .05 9692.81 .055 9977.21 .0510016.89 .055

Expan.
.3

Coeff Cantr.
.1

Lengths: Left Channel Right
568.37 568.37 568.37

E1evation~ 2003.19

Bank Sta: Left Right
9977.2110016.89

Left Levee Station= 9943.38

CROSS SECTION

RIVER: RV WP T1
REACH: R1 RS: 0.260

This cross section is identical to RM
INPUT
Description: 0=1040 cfs (CB9W1A, 24 hr)

0.078 on RV VIP T2.
Station Elevation Data num= 111

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

9549.85 1991.97 9550.95 1991.82 9564.72 1989.98 9565.8 1989.7 9567.05 1989.36
9581. 58 1985.47 9584.23 1984.76 9585.47 1984.43 9589.89 1983.25 9590.58 1983.07
9597.41 1981.29 9604.51 1981.81 9607.54 1982.05 9609.91 1981.94 9623.1 1981. 31
9626.94 1981.12 9630.53 1981.51 9643.79 1982.78 9646.55 1982.62 9649.09 1982.46
9659.77 1981.64 9661. 94 1981.86 9666.01 1982.32 9667.22 1982.45 9667.61 1982.49
9668.33 1982.59 9672.84 1982.36 9687.81 1981.63 9692.25 1981.77 9696.07 1981. 94
9699.24 1982.06 9702.95 1982.24 9706.51 1982.34 9712.35 1982.49 9712.56 1982.49
9716.81 1982.61 9720.28 1982.69 9723.04 1982.76 9725.28 1982.82 9731. 87 1983.07
9755.19 1983.5 9757.84 1983.54 9767.81 1983.69 9772.98 1983.57 9783.56 1983.25
9798.67 1983.3 9823.94 1983.4 9830.98 1983.42 9834.27 1983.44 9836.17 1983.44
9838.19 1983.47 9838.99 1983.46 9839.6 1983.45 9840.08 1983.44 9840.12 1983.44
9843.37 1983.45 9846.26 1983.43 9846.52 1983.43 9846.58 1983.42 9861.15 1983.28

9888 1983.01 9944 1982.89 9946.37 1982.88 9946.63 1982.87 9946.95 1982.87
9947.36 1982.87 9947.9 1982.86 9951.1 1982.81 9953.76 1982.76 9960.06 1982.65
9977.951982.316 9984.851982.187 9989.52 1982.1 9998.13 1981.94 9999.57 1981.97
9999.97 1981.98 10000 1981.9810003.46 1982.0410016.87 1982.3110017.03 1982.31
10021. 5 1982.3810030.18 1982.8910038.19 1983.3510040.24 1983.4710041.631983.542

10045.47 1983.7410045.91 1983.75 10046.6 1983.7710050.73 1983.9110064.48 1983.39
10088.81 1982.3710095.08 1982.710097.11 1982.810108.34 1983.37 10116.2 1983.86
10122.02 1984.1810135.32 1985.0610135.71 1985.0810136.71 1985.15 10137 1985.15
10139.16 1985.1510150.08 1985.1 10151.8 1985.110154.29 1985.110155.14 1985.1
10158.19 1985.0810165.08 1985.0410180.58 1984.9510183.69 1984.9310185.32 1984.92
10186.47 1984.86

Manning's n Values num= 5
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val

9549.85 .055 9590.58 .05 9731. 87 .055 9984.85 .0510030.18 .055

Bank Sta: Left Right Lengths: Left Channel Right Coeff Cantr. Expan.
9946.3710030.18 350.22 350.22 350.22 .1 .3

Ineffective Flow nurn= 1
Sta L Sta R Elev Permanent

10050.7310186.47 1985 F

CROSS SECT ION

RIVER: RV WP Tl
REACH: R1 RS: 0.193

INPUT
Description: This cross section is identical to RM 2.450 on RV WP.
Station Elevation Data num= 113

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

9546.17 1978.53 9550.54 1976.97 9552.17 1976.59 9557.96 1974.59 9560.54 1974.04
9565.27 1972.47 9569.05 1971.76 9569.9 1971.5 9572.5 1970.88 9577.78 1970

9579.5 1969.6 9581. 01 1969.39 9584.59 1968.89 9589.8 1969.11 9601. 25 1969.59
9613.9 1970 9615.3 1970.05 9615.93 1970.05 9618.08 1970.09 9629.52 1970.27

9630.84 1970.3 9631.16 1970.28 9640.28 1969.78 9646.88 1970.23 9650.81 1970.51
9667.25 1970.36 9676.19 1970.3 9680.3 1970.07 9683.52 1969.89 9686.6 1970.13
9693.28 1970.63 9695.42 1970.8 9713.06 1970.92 9717.07 1970.95 9718.53 1970.96
9719.3 1970.96 9719.82 1970.97 9720.16 1970.97 9720.42 1970.97 9720.62 1970.97

9720.76 1970.97 9720.83 1970.97 9720.89 1970.97 9723.58 1970.97 9732.35 1970.97
9737.28 1970.97 9805.8 1970.86 9810.06 1970.9 9814.05 1970.94 9814.08 1970.94
9816.97 1970.92 9888.12 1971.21 9913.01 1971.49 9914.94 1971. 53 9918.26 1971.45
9922.75 1971. 36 9925.91 1971.3 9926.871971. 265 9930.53 1971.13 9935.95 1971. 02
9937.14 1970.98 9938.69 1970.95 9940.58 1970.93 9940.76 1970.93 9941.22 1970.93
9952.12 1971.09 9957.9 1971.19 9961.34 1971.24 9981.22 1971.57 9982.38 1971.59
9982.53 1971.58 9982.77 1971.57 9984.58 1971.5 9990.21 1971.19 9996.54 1970.97
9999.83 1970.9 10000 1970.8910002.09 1970.8410003.661970.79610011.67 1970.57
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10014. 01 1970.5110019.37 1970.3810025.46 1970.27 10035.5 1970.110038.52 1970.1
10039.44 1970.0910044.99 1970.0710048.15 1970.0410049.89 1970.0410053.58 1970
10059.38 1969.8110064.75 1969.5910072.52 1969.3110078.15 1969.0610078.42 1969.05
10078.89 1969.0210080.25 1968.910083.01 1968.6610083.141968.64910083.92 1968.58 •10086.87 1968.9810098.72 1970.4610103.66 1971.0910113.54 1972.3510114.36 1972.46

10117.4 1972.8110127.57 1973.2510131.23 1973.4410132.19 1973.4910144.74 1974.17
10146.83 1974.2810153.69 1974.6410160.94 1975.04

Manning's n Values num= 5
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val

",,,,,,,*********************************1t**"'************** ****************"'*********
9546.17 .055 9577.78 .05 9615.3 .055 9984.58 .0510103.66 .055

Bank Sta: Left Right Lengths: Left Channel Right Caeff Cantr. Expan.
9984.5810103.66 331. 99 331.99 331. 99 .1 .3

CROSS SECTION

RIVER: RV WP T1
REACH: R1 RS: 0.131

INPUT
Description: This cross section is identical to RM 2.359 on RV WP.
Station Elevation Data num= 126

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

'" '" '" '" '" '" '" '" '* '" '" '" '" '" '" '" "' .. '" '" '" '" '" '" '" '" '" "' .. "' .... '" '" "' .. '" '" '" '" '" '" '" '" '" '" '" '* .... "' .... '" * .. '" '" '" '" '" '" '* .... '" '" '" '" '" '" ** "' .. * "' ..... "' ..
9608.96 1963.22 9622.13 1961.62 9635.93 1959.91 9641.74 1959.2 9648.16 1958.4
9652.84 1958.47 9656.83 1958.53 9680.75 1958.79 9682.81 1958.8 9690.63 1958.67
9710.05 1958.28 9711.15 1958.26 9712.57 1958.22 9716.87 1958.12 9721. 46 1958.02
9738.371957.683 9740.04 1957.65 9743.32 1957.64 9745.26 1957.64 9754.9 1957.61
9762.88 1957.59 9766.63 1957.58 9775.35 1957.56 9776.97 1957.6 9777.59 1957.6
9782.31 195'7.68 9785.01 1957.66 9786.04 1957.66 9792.25 1957.62 9794.39 1957.61
9797.64 1957.57 9803.22 1957.53 9803.63 1957.52 9804.98 1957.52 9811.01 1957.5
9815.961957.29 9825.99 1956.86 9844.48 1956.84 9893.46 1956.99 9893.74 1957.01
9893.81 1957.02 9895.37 1957.06 9897.58 1957.12 9898.66 1957.15 9901.5 1957.29
9904.2 1957.43 9905.81 1957.52 9922.39 1957.73 9930.79 1957.79 9966.62 1958.21

9975.84 1958.33 9981. 52 1958.27 9988.51 1958.21 9989.07 1958.23 9993.081958.332
9995.031958.381 9996.16 1958.41 9999.97 1958.51 10000 1958.5110001.54 1958.55

10014.46 1958.8210019.24 1958.8910024.34 195910034.36 1959.1410035.27 1959.16
10040.78 1959.2310107.27 1957.1910107.39 1957.1910107.59 1957.19 10123.31957.368
10128.74 1957.4310129.85 1957.4510129.91 1957.45 10130.5 1957.4610131.14 1957.47
10131.21 1957.4710131.26 1957.47 10145.3 1957.1610146.24 1957.1410146.26 1957.14
10149.55 1956.9710158.71 1957.6410161.31 1958.710161.33 1958.7110164.24 1959.22
10166.73 1959.6710168.88 1960.0510176.92 1960.9710191.26 1961.7810198.19 1962.37
10199.25 1962.4610202.59 1962.4510204.25 1962.410207.99 1962.2910208.37 1962.26
10210.75 1962.0510222.94 1960.7710223.84 1960.6110224.83 1960.4310225.92 1960.22
10230.35 1959.2610231. 73 1958.9910235.87 1958.110237.54 1957.7810237.76 1957.74
10241. 6 1956.9110260.47 1954.110268.25 1952.7910268.53 1952.7410268.66 1952.71

10269.45 1952.5910271.37 1952.8710273.06 1953.1210288.36 1955.3910304.64 1957.89 •10307.03 1958.2510310.93 1958.6510312.12 1958.7510322.22 1959.6610327.31 1960.1
10338.69 1961.1110349.25 1962 10355.2 1962.5210371.14 1963.8310371. 72 1963.88
10372.86 1963.98

Manning's n Values num:s 5
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val

* "' .. "' .. '" "' .. '" '" '" '" '" '" '" '" '" "'."' .. '" '" '" '" '" '" '" '" '" "' ..... '" * '" '" '" '" '" '" '" "' ....... '" '" '" '" '" '" '" '" '" '" "' .. '" "' .. '" '* '" "' ... '" '" '" '" '" '" '" '" '" '" '" '" '" '" '"
9608.96 .055 9738.37 .05 9782.31 .055 9975.84 .0510158.71 .055

Bank Sta: Left Right Lengths: Left Channel Right Caeff Cantr. Expan.
9975.8410040.78 439.74 439.74 439.74 .1 .3

Ineffective Flow num= 1
Sta L Sta R Elev Permanent

10199.2510372.86 1962.46 F

CROSS SECTION

RIVER: RV WP T1
REACH: R1 RS: 0.047

INPUT
Description: This cross section is identical to RM 2.261 on RV WP.

Station Elevation Data num= 71
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

********************************************************************************

********** ***** *** * ****** * * * * * * * * * * * * ** * ** * **** *

9808.87 1951.11 9813.58 1950.56 9819.94 1949.81 9868.53 1943.92 9869.93 1943.75
9871.92 1943.64 9872.26 1943.62 9872.63 1943.6 9876.5 1943.62 9894.84 1943.68
9897.43 1943.69 9901. 81 1943.71 9901. 83 1943.71 9902.03 1943.71 9909.9 1943.71
9916.55 1943.7 9921. 83 1943.69 9926.12 1943.69 9926.311943.691 9981.17 1944.12
9983.86 1944.1 9987.12 1944.09 9991.2 1944.08 9994.35 1944.06 9996.39 1944.08

9998.72 1944.1 10000 1944.1110012.53 1944.1310015.97 1944.1410023.69 1944.15
10033.111944.15710036.61 1944.16 10045.4 1944.2310048.64 1944.2410057.17 1944.3
10061.74 1944.3310068.63 1944.3310068.96 1944.3210071. 87 1944.3310080.75 1944.34
10081.73 1944.3410082.55 1944.3310087.33 1944.3310090.35 1944.3 10094.8 1944.27
10097.38 1944.2510100.08 1944.2310104.37 1944.1910104.42 1944.19 10105.4 1944.19
10108.77 1944.1210111.54 1944.0510112.56 1944.0210118.82 1943.8610122.98 1943.78
10126.051943.7110131.78 1943.63 10133.4 1943.4410133.48 1943.4410135.12 1943.25
10137.67 1942.9810142.88 1943.4610148.88 1943.9210155.91 1943.7810177.56 1943.42
10193.51 1945.4110202.99 1946.5610207.69 1947.2810210.53 1947.7310217.5 1948.81
10225.39 1950.09

.0510148.88.055 9868.53 •.055

3
Sta n Val

num=
Sta n Val

9808.87

Manning's n Values
Sta n Val

Bank Sta: Left Right
9868.5310148.88

Lengths: Left Channel Right
000

Coeff Contr.
.1

Expan.
.3
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CROSS SECTION

RIVER: RV WP T2
REACH: R1 RS: 0.376

INPUT
Description: 0=510 cfs (CB7Wl, 24 hr)
Station Elevation Data num"" 87

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

9869.562037.95 9881.5
9907.34 2029.8 9909.12
9917.282027.88 9918.44
9927.13 2027.18 9930.37
9964.72026.689967.35

9982.23 2026.35 9982.38
9988.19 2026.14 9990.19
9999.99 2025.74 10000

10011.82 2025.6510016.54
10027.762025.6610030.49
10038.57 2025.6810042.71
10050.07 2025.810055.48
10062.22025.9510063.16

10076.08 2026.1710080.78
10088.85 2026.3710090.47
10119.11 2025.6410127.58
10157.66 2024.7210169.91

10222.8 2033.9610246.35

2035.49 9887.22
2029.4 9914.88

2027.66 9922.48
2027.29 9932.84

2026.6 9969.6
2026.34 9982.58
2026.08 9993.56
2025.7410002.86
2025.6510018.04
2025.6710033.32
2025.7210042.97
2025.8610055.67
2025.9610069.12
2026.2210082.99
2026.3810095.42
2025.4110150.64
2024.8410183.56
2037.97

2034.23 9899.38
2028.35 9915.14
2027.09 9922.72
2027.38 9937.59
2026.53 9974.75
2026.34 9982.89
2025.93 9998.32
2025.67 10005.6
2025.6510022.17
2025.6710036.21
2025.7310044.45
2025.8610057.33
2026.0610071.47
2026.26 10087.3
2026.4 10097.6

2024.8110155.01
2027.29 10190.9

2031. 55 9904.5
2028.3 9915.83

2027.05 9922.94
2027.27 9948.42
2026.46 9976.12
2026.34 9984.66

2025.8 9999.14
2025.6610005.99
2025.6610024.27
2025.6710038.08
2025.7410049.23
2025.8810061.96
2026.0910074.14
2026.3110087.69
2026.3410103.23

2024.710155.05
2028.5310198.59

2030.42
2028.17
2027.02
2026.74
2026.41
2026.32
2025.77
2025.66
2025.66
2025.68
2025.79
2025.95
2026.13
2026.31
2026.15
2024.69
2029.88

Manning' 5 n Values nurn= 3
Sta n Val Sta n Val Sta n Val

...... ** .... **'* ............................ ** ........ ** ** .. *************
9869.56 .055 9990.19 .0510069.12 .055

Bank Sta: Left Right Lengths: Left Channel Right Caeff Contr. Expan.
9990.1910069.12 526.43 526.43 526.43 .1 .3

CROSS SECTION

RIVER: RV WP T2
REACH: Rl RS: 0.276

INPUT
Description:
Station Elevation Data num= 104

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

9879.18
9889.48
9904.23
9911.27
9923.43
9933.89
9943.12
9962.52
9988.11

10008.09
10020.16
10060.71
10101. 63
10146.81
10167.25
10184.78
10196.36
10215.28
10225.67
10240.33
10254.48

2030.01 9881.44 2029.68 9883.23 2029.47 9887.34 2028.86 9888.48 2028.69
2028.57 9893.05 2027.93 9893.66 2027.86 9898.65 2026.95 9898.94 2026.91
2025.95 9904.26 2025.94 9905.02 2025.81 9909.25 2024.95 9911.05 2024.58
2024.53 9914.17 2023.81 9914.38 2023.76 9918.93 2022.64 9919.11 2022.59
2021.52 9924.04 2021.37 9928.24 2020.33 9928.952020.16 9933.062019.13
2018.94 9935.92 2018.43 9936.762018.23 9938.81 2017.81 9939.12 2017.74
2016.93 9955.13 2014.81 9958.04 2014.24 9961.552013.59 9961.73 2013.56
2013.41 9966.11 2012.82 9968.67 2012.08 9973.82 2010.73 9975.01 2010.9
2012.91 9994.39 2012.02 10000 2011.2 10001.3 2011.0110003.122011.195

2011. 7 10009.1 2011.8110012.78 2012.1910012.94 2012.2110017.67 2012.42
2012.5310028.372012.90710035.41 2013.2310052.34 2013.9510053.36 2013.78
2012.5510072 .47 2013.610072.55 2013.6110072.67 2013.6110078.092013.432
2012.6610114.19 2012.9610115.92 201310129.84 2013.3210134. 56 2013.43
2013.4910146.91 2013.4810147.08 2013.4410156.22 2011.8610160.28 2011
2012.1110171.43 2012.810176.52 2012.9410178.29 2012.9910183.67 2013.92
2014.1410185.47 2014.2810189.862015.0610193.162015.7610193.432015.81
2016.2810200.72 2017.23 10202.9 2017.610208.06 2018.7310209.47 2018.99
2020.2910216.05 2020.4310218.09 2020.8910218.99 2021. 0410222.93 2021. 68
2022.1110228.92 2022.4510229.14 2022.4810234.64 2023.0910235.26 2023.19
2023.7610244.162024.1910244.74 2024.2610248.462024.7110251.68 2025.1
2025.4310256.94 2025.7310257.42 2025.7810280.18 2027.09

Manning's n Values
Sta n Val

num=
Sta n Val

5
Sta n Val Sta n Val Sta n Val

9879.18 .055 10000 .0510003.12 .05510078.09 .0510134.56 .055

Bank Sta: Left Right
9988.1110028.37

CROSS SECTION

RIVER: RV WP T2
REACH: Rl

Lengths: Left Channel Right
457.76 457.76 457.76

RS: 0.190

Caeff Contr.
.1

Expan.
.3

INPUT
Description:
Station Elevation Data nurn=

Sta Elev Sta Elev
50
Sta Elev Sta Elev Sta Elev

9954.07 2003.97 9969.73 2002.03 9971.73 2001.8 9973.42
9985.612000.302 9987.82000.099 9991. 34 1999.77 9995.94
9999.51 1999.46 9999.8 1999.46 9999.99 1999.47 10000

10000.76 1999.5110007.34 1999.5810022.531999.90110031.94
10073.08 2000.1110078.23 2000.1110087.84 2000.110097.22
10102.67 2000.1910112.09 2000.3710121. 91 2000.5610127.54
10134.88 1999.1310138.47 1999.461014 8 .19 2000.3910157.77
10171. 47 1999.9110173.39 1999.611 0179.78 1998.5910185.35
10188.54 1998.210191.48 1998.6110197.86 1999.4610197.97
10210.68 1999.8610210.72 1999.8610210.73 1999.8710210.78

Dibble Engineering
November, 2007

2001.6 9977.87 2001.02
1999.34 9997.62 1999.39
1999.4710000.02 1999.47
2000.110071.34 2000.13

2000.0810101.31 2000.16
2000.67 10131.3 1999.87
2000.2710169.93 2000.17
1997.7610187.12 1998.01
1999.4710204.93 1999.68
1999.8710238.14 2003.96
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************************************************

num=
Sta n Val

Manning's n Values
Sta n Val

Bank Sta: Left Right
9987.810031.94 •Expan.

.3
Coeff Contr.

.1
Right

218.25

3
Sta n Val

Lengths: Left Channel
218.25 218.25

.0510031. 94 .055.055 9987.89954. 07

CROSS SECTION

RIVER: RV WP T2
REACH: R1 RS: 0.148

INPUT
Description: This
Station Elevation

Sta Elev

cross section is identical to RM 0.367 on RV WP Tl.
Data num= 93

Sta Elev Sta Elev Sta Elev Sta Elev
**************************************************"'*****************************

9932.15 2000.61 9932.58 2000.67 9950.25 1998.17 9975.47 1994.58 9980.31994.271
9989.4 1993.69 9998.73 1993.1 9998.89 1993.11 10000 1993.0910000.02 1993.09

10000.73 1993.0810006.74 1993.1510013.19 1993.2310014. 06 1993.2410024.42 1993.47

10049.05 1994.0210050.27 1993.9910054.16 1993.8710054.43 1993.8710067.98 1993.46
10081. 96 1994.2710088.12 1994.6410092.07 1994.5910129.97 1994.2210130.55 1994.22
10134.25 1994.21 10134.9 1994.210135.83 1994.2110164.14 1993.9410177.97 1993.86
10178.16 1993.8210185.57 1992.39 10186.9 1992.6410189.34 1993.0810194.66 1994.03
10198.81 199410201.19 199410209.42 1993.9510218.87 1993.9310219.57 1993.92
10226.16 1993.9210246.24 1994.7510251.75 1994.9810251.86 1994.99 10261.7 1996.06
10266.92 1996.6210270.15 1996.9710272.34 1997.210273.96 1997.3810275.32 1997.55
10276.41 1997.6910291.39 1998.99 10293.6 1999.2410296.54 1999.5610300.63 2000.02
10304.58 2000.4610306.75 2000.6710316.89 2001.6610332.53 2003.1910332.61 2003.19
10343.63 2002.3510366.36 2000.6210378.04 1999.810388.16 1999.1210395.21 1999.73
10406.04 2000.6210409.35 2000.8910412.15 2000.8610425.95 2000.7110443.98 2000.55
10451.05 2000.5410460.88 2000.4810469.08 2000.310487.33 1999.7910487.58 1999.78

10487.7 1999.78 10490.6 1999.9110492.73 200010554.71 1999.9810562.15 2000
10573.58 1999.6110574.98 1999.5710577.46 1999.7210586.27 2000.2910587.39 2000.36
10590.18 2000.5610591.51 2000.6510599.38 2001.16 10600.5 2001.2410602.63 2001. 39
10608.36 2001. 7910616.02 2002.3410616.08 2002.33

Manning's n Values num= 5
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val

***********"'*"'''''''*************'''*************''''*''''''******'******"''''*'''***************'**

•
Expan.

.3

.055

Coeff Contr.
.1

.0510406.04.05510366.36.0510081. 96

Lengths: Left Channel Right
370.25 370.25 370.25

Elevation= 2003.19

.055 9980.39932.15

Bank Sta: Left Right
9980.310081.96

Right Levee Station=10332. 53

CROSS SECT ION

RIVER: RV WP T2
REACH: R1 RS: 0.078

This cross section is identical to RM
INPUT
Description: 0=1040 cfs (CB9WIA,

0.260 on RV WP T1.
Station Elevation Data num=

Sta Elev Sta Elev

24 hr)

110
Sta Elev Sta Elev Sta Elev

********************************************************************************
9930.29 1991.97 9931.39 1991.82 9945.16
9962.571985.322 9964.67 1984.76 9965.91
9977.85 1981.29 9984.95 1981.81 9987.98

10000 1981.4810003.54 1981.3110007.38
10026.99 1982.6210029.53 1982.4610040.21
10047.661982.4510048.05 1982.4910048.77
10072.69 1981.7710073.561981.80910076.51
10086.95 1982.3410092.79 1982.49 10093
10103.48 1982.7610105.72 1982.8210112.31
10148.25 1983.6910153.42 1983.57 10164
10211.42 1983.4210214.71 1983.4410216.61
10220.04 1983.4510220.52 1983.4410220.56
10226.961983.4310227.02 1983.4210241.59
10326.81 1982.8810327.07 1982.8710327.39
10331.54 1982.81 10334.2 1982.76 10340.5
10378.57 1981.9410380.01 1981.97 10383.9
10401.94 1982.3810410.62 1982.8910418.63
10426.351983.7510427.04 1983.7710431.17
10475.52 1982.710477.55 1982.810488.78
10515.76 1985.0610516.15 1985.0810517.15
10530.52 1985.110532.24 1985.110534.73
10545.52 1985.0410561. 02 1984.9510564.13

1989.989946.24 1989.79947.49
1984.43 9970.33 1983.25 9971.02
1982.05 9990.35 1981.94 9999.99
1981.1210010.97 1981.5110024.23
1981.6410042.38 1981.8610046.45
1982.5910053.28 1982.3610068.25
1981.9410079.68 1982.0610083.39
1982.4910097.25 1982.6110100.72
1983.0710135.63 1983.510138.28
1983.2510179.11 1983.310204.38
1983.4410218.63 1983.4710219.43
1983.4410223.81 1983.45 10226.7
1983.2810268.44 1983.0110324.44
1982.87 10327.8 1982.8710328.34
1982.6510365.291982.18710369.96
1982.0410397.31 1982.3110397.47
1983.3510420.68 1983.4710425.91
1983.9110444.92 1983.3910469.25
1983.3710496.64 1983.8610502.46
1985.1510517.44 1985.15 10519.6

1985.110535.58 1985.110538.63
1984.9310565.76 1984.9210566.91

1989.36
1983.07
1981.48
1982.78
1982.32
1981.63
1982.24
1982.69
1983.54

1983.4
1983.46
1983.43
1982.89
1982.86

1982.1
1982.31
1983.74
1982.37
1984.18
1985.15
1985.08
1984.86

Manning's n Values
Sta n Val

num=
Sta n Val

5
Sta n Val Sta n Val Sta n Val

*********************************"'**"'**********************"'*"'******************

********************************************************************************

Bank Sta: Left Right
9971.0210112.31

Ineffective Flow num=
Sta L Sta R Elev

10431.1710566.91 1985

Lengths: Left Channel
o 0

9930.29 .055 9971. 02 .0510112.31

1
Permanent

F

.05510365.29

Right
o

.0510410.62

Coeff Contr.
.1

.055

Expan.
.3

•SUMMARY OF MANNING'S N VALUES

River:RV WP
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Reach River Sta. 01 02 03 04 05
******************************************************************************.* ••• **
*R1 2.650 .055* • 05* · 055*
*R1 2.547 .055* · 05* • 055*
*R2 2.450 .055* ·as· .055* .05* .055*
*R2 2.359 .055* ·as· · 055· .05* · 055*
*R2 2.261 .055* · OS· .055*
*R3 2.064 .055* ·as· .055*
*R3 1. 882 .055* · os· .055*
*R3 1.703 .055* .05* .055*
*R3 1. 493 .055* .05* .055·
*R3 1. 368 .055* .05· .055*
*R3 1. 229 .055* ·as· .055*
*R3 1.126 .055* .05· .055*
*R3 1. 048 .055* .05* .055*
*R3 0.853 .045" .04· .045*
*R3 0.659 .045* .04* .045·
*R3 0.484 .045· .04* .045*
*R3 0.373 .045* .04* .045*
*R3 0.267 .045* .04* .045·
*R3 O. 088 .045" .04* · 045*
*R3 O. 086 .045· · 04* .045*
*R3 0.084 .045* .04· .045·
••••••• *** ......... *••••••• *.***** ••••• *••• * ........ **** ............... *.** ............... **.** •••••

River:RV WP Tl

Reach River Sta. 01 02 03 04 05
** •••• ***** •••••• *.*** •••••• ****.*** •••• **** •••• ******** ••••• **** •••••••••• ***** •••••
*R1 0.959 .055* · 05* .055*
*R1 0.872 .055* .05* .055-

*R1 0.773 .055* .05* .055*
*R1 0.685 .055* • 05* .055*
*R1 0.602 .055* .05* .055*
*R1 0.459 .055* .05* · 055·
*R1 0.367 .055* .05* .055* .05* · 055*
*R1 0.260 .055* .05* · 055· .05* .055*
*R1 0.193 .055* .05· .055· .05* · 055*
*R1 0.131 .055* ·as· · 055· .05* · 055*
*R1 0.047 .055* .05* .055*

River:RV WP T2
** •• **** ••••••• **** ** •••••••••• *.* ••••• *•• * * ** ••••••••••

Reach River Sta. 01 02 03 04 05

*R1 0.376 .055* ·as· · 055*
*R1 0.276 .055* • 05* .055* .os· .055*
*R1 0.190 .055* .05* .055*
*R1 0.148 .055* .05* .055* .05· .055*
*R1 0.078 .055* ·os· .055* .05* .055*

SUMMARY OF REACH LENGTHS

River: RV W'P

Reach River Sta. Left * Channel * Right
**.* •• ****.* •••••• *** •• **.**.****.* ••••••• *** •••• *.***.** ••• * ••• *
*R1 2.650 547.5* 547.5* 547.5*
*Rl 2.547 0* 0* 0*
*R2 2.450 477.87* 477.87* 477.87*
*R2 2.359 519* 519* 519·
*R2 2.261 1042.07* 1042.07* 1042.07*
*R3 2.064 961.74* 961.74* 961. 74*
*R3 1. 882 943.71* 943.71* 943.71*
*R3 1.703 1110.04* 1110.04* 1110.04*
*R3 1. 493 659.98* 659.98* 659.98*
*R3 1. 368 732.92* 732.92* 732.92*
*R3 1.229 541. 93* 541.93* 541.93*
*R3 1.126 414.97* 414.97* 414.97*
*R3 1. 048 1028.17* 1028.17* 1028.17*
*R3 0.853 1021. 8* 1021.8* 1021.8*
*R3 0.659 924.48* 924.48* 924.48*
*R3 0.484 587.04* 587.04* 587.04*
*R3 0.373 559.01* 559.01* 559.01*
*R3 0.267 944.19* 944.19* 944.19*
*R3 0.088 10* 10* 10*
*R3 0.086 10* 10* 10*
*R3 0.084

River: RV WP Tl

Reach River Sta. Left • Channel * Right

*R1
*R1
*R1
*R1
*R1
*R1
*R1
*R1
*R1
*R1
*R1

0.959
0.872
0.773
0.685
0.602
0.459
0.367
0.260
0.193
0.131
0.047

461. 3*
521.4*

464.29*
437.38*

756·
484.6*

568.37*
350.22*
331. 99*
439.74*

0*

461. 3*
521.4*

464.29*
437.38*

756*
484.6*

568.37*
350.22*
331.99*
439.74*

0*

461.3*
521.4*

464.29*
437.38*

756*
484.6·

568.37*
350.22*
331. 99*
439.74*

0*
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.............................. - * -_ .

River: RV WP T2
* *** ********* .* * * ••• * •• ** ** * * * * *

Reach River Sta. Left * Channel· Right..............................................................................................................
*Rl
*Rl
*Rl
*Rl
*Rl

0.376
0.276
0.190
0.148
0.078

526.43*
457.76*
218.25*
370.25*

0*

526.43"
457.76*
218.25*
370.25*

0*

526.43*
457.76*
218.25*
370.25*

0*
* * * .... *'* ..... * * * * *. '* •• '*. '* '* ...... '*. * * * * * *. * ........ *. *. '* '* '*. '* ...... * * * * * * * * * * .. * ..

.... * .. ********* * .. ************ *** *'*********.*** .. * ** *******.*****

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS
.River: RV WP

*** •• * ... * .. *********.***.* .... ********** .... ******* •• *.**.*
Reach River Sta. • Contr. * Expan.

*** •• ** ... * .. ** .. * ** * * * * * ** .. * .......... ********** .. *** * ** **** ......
*Rl 2.650 .1* • 3*
*Rl 2.547 .1* .3*
*R2 2.450 .1* .3*
*R2 2.359 .1* .3*
*R2 2.261 .1* .3*
*R3 2.064 .1* .3*
*R3 1. 882 .1* .3*
*R3 1. 703 .1* .3*
*R3 1. 493 .1* .3*
*R3 1.368 .1* .3*
*R3 1. 229 .1* .3*
*R3 1.126 .1* .3*
*R3 1. 048 .1* .3*
*R3 0.853 .1* .3*
*R3 0.659 .1 * .3*
*R3 0.484 .1* .3*
*R3 0.373 .1* .3*
*R3 0.267 .1* .3*
*R3 0.088 .1* .3*
*R3 0.086 .1* .3*
*R3 0.084 .1* .3*

********** ....... **********-******** .... ****** .... ************

********* .... * .. ****************** ...... ****** .... *************

.* .. ******************** .. ************* .. ************ .... * .. *
River: RV WP Tl

•
.. Contr. * Expan.River Sta.Reach

*R1 0.959 .1* .3*
*R1 0.872 .1 * • 3*
*R1 0.773 .1* .3*
*R1 0.685 .1 * .3*
*R1 0.602 .1 * .3*
*Rl 0.459 .1 * .3*
*Rl 0.367 .1* .3*
*Rl 0.260 .1* .3*
*Rl 0.193 .1 * .3*
*Rl 0.131 .1* .3*
*Rl 0.047 .1* .3*
*******'***.****-**.*.*****.*** .... **********************
River: RV WP T2

*** •• **-********--******-***********.********--********
Reach River Sta. * Contr. '* Expan .

• ***-*-*._-----**'*'**-'***------*'*-**** .. *****-******_ .. *--
*Rl 0.376 .1* .3*
+Rl 0.276 .1* .3*
*Rl 0.190 .1* .3*
*Rl 0.148 .1* .3*
*Rl 0.078 .1* .3*

- * * * * * * * *- * - - - * * - *. ** * * * - - * - - - - - - * _. * * .... - * * * - * *. '* •• * •• -

* .. * * * - - '* ** * * ... * - - - *. * * * * ** * * * * * * * * * * * * * * ... * - * - * * * * * * * ..... - - - * - * - * * - * * * * - * * * * * * - '*

ERRORS WARNINGS AND NOTES
Errors Warnings and Notes for Plan : Wash K llA

River: RV WK TllA Reach: Rl RS: 0.542 Profile: 10Q-YR FP
Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth

for the water surface and continued on with the calculations.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated

water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The
program defaulted to critical depth.

River: RV WK TllA Reach: Rl RS: 0.444 Profile: lOO-YR FP
Warning:The energy loss was greater than 1.0 ft (0.3 rn). between the current and previous cross section. This may indicate

the need for additional cross sections.
Warning:The composite Mannings n value for the channel was larger than the largest entered n value or smaller than the

smallest entered n value.
Note: Manning's n values were composited to a single value in the main channel.

River: RV WK TIIA Reach: Rl RS: 0.349 Profile: 100-YR FP
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
Warning:The composite Mannings n value for the channel was larger than the largest entered n value or smaller than the

smallest entered n value.
Note: Manning's n values were composited to a single value in the main channel.

River: RV WK TIIA Reach: Rl RS: 0.219 Profile: 100-YR FP
Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth

for the water surface and continued on with the calculations.
•
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Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4.
This may indicate the need for additional cross sections.

Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate
the need for additional cross sections.

Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated
water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The
program defaulted to critical depth.

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was
used.
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E.4.1 Rio Verde ADMP Readme File



RIO VERDE ADMP
FLOODPLAIN DELINEATION STUDY
FCD Contract No. FCD2001C056

Flood Control District of Maricopa County
**********************************************************************************************************

Consultant:
Dibble & Associates Consulting Engineers

Attn: Brian J. Fry, P.E.
7500 North Dreamy Draw Drive, Suite 200
Phoenix, AZ 85020-4660
(602) 957-1155

State:
Community:

County:

Arizona
Rio Verde, Arizona
Maricopa

**********************************************************************************************************

RAS model is prepared by Dibble & Associates. Field reconnaissance per report dated April 18, 2005. Phase
3 RAS model started in May 2005, preliminary model completed in June 2005.

Topographic mapping is supplied by the Flood Control District of Maricopa County.

The Cross-section data were generated by INROADS, based on the DTM data. The mapped hydraulic base line
represents the 10,000-station point of the HEC-RAS model.

Discharge data is from the Rio Verde ADMP HEC-1 model. The original models are from the Flood Control
District of Maricopa County, prepared for the Rio Verde South Floodplain Delineation, the Rio Verde South
Extension Floodplain Delineation, the Rio Verde North Floodplain Delineation, and the Rio Verde North
Extension Floodplain Delineation. The HEC-1 models were modified for the Rio Verde ADMP. The final HEC-1
files were reviewed in February 2004 and FCDMC approved the hydrology model.

Hydrologic concentration points are noted in cross-section descriptions using the corresponding HEC-1
ID's. The flow rates have been rounded to the nearest 10 cubic feet per second (cfs). Flow rates obtained
from HEC-1 are applied at the downstream end of the relevant sub-basin and stepped upstream at cross
sections to meet the HEC-1 flow from the upstream sub-basin.

River Mile (RM) stationing is based upon the estimated tie in point with downstream receiving waters or
the start of two-dimensional flow models. The starting WS Elevation is based upon normal depth or the
resulting WS Elevation from the corresponding two-dimensional flow model.

Horizontal and Vertical Coordinate Basis for this project is as follows:
Horizonta1--Arizona State Plane, Central Region, NAD 1983
Vertical--NAVD 1988

**********************************************************************************************************

Input File Date
**********************************************************************************************************

11/01/2007

Rio Verde ADMP, Project FCDMC 2001C056, river system including RV Wash 10, RV Wash 10 Trib 2, RV Wash 10
Trib 2 Split 1, RV Wash 10 Trib 3, and RV Wash 10 Trib 4. Phase 3 RAS model started in May 2005,
preliminary model completed in June 2005.

RAS model is prepared by Dibble Engineering. Field reconnaissance per report dated April 18, 2005.

For the study washes, the starting water surface elevation is on RV Wash 10, and is taken from the
starting water surface elevation as provided by the Flood Control District of Maricopa County.

RV Wash 10 Floodplain Delineation
From a point approximately 2,350 feet south and 350 feet east of the intersection of 144th Street and Rio
Verde Drive (River Mile 6.697) to a point approximately 1,800 feet north and 2,300 feet east of the
intersection of 128th Street and Rio Verde Drive (River Mile 9.689), a distance of 2.992 river miles.

RV Wash 10 Trib 2 Floodplain Delineation
From the confluence with RV Wash 10 (River Mile 0.000, approximately 3,000 feet south and 900 feet east of
the intersection of 136th Street and Rio Verde Drive) to a point approximately 2,800 feet south and 50
feet west of the intersection of 132nd Street and Rio Verde Drive (River Mile 0.844), a distance of 0.844
river miles.

RV Wash 10 Trib 2 Split 1 Floodplain Delineation

Dibble Engineering
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From the confluence with RV Wash 10 Trib 3 (River Mile 0.000, approximately 2.300 feet south and 1,100
feet east of the intersection of l32nd Street and Rio Verde Drive) to the divergence with RV Wash 10 Trib
2 (River Mile 0.187, approximately 2,700 feet south and 200 feet east of the intersection of l32nd Street
and Rio Verde Drive, a distance of 0.187 river miles.

RV Wash 10 Trib 3 Floodplain Delineation
From the confluence with RV Wash 10 (River Mile 0.000, approximately 1,900 feet south and 100 feet west of
the intersection of l36th Street and Rio Verde Drive) to a point approximately 1,900 feet south and 400
feet west of the intersection of 132nd Street and Rio Verde Drive (River Mile 0.615), a distance of 0.615
river miles.

RV Wash 10 Trib 4 Floodplain Delineation
From the confluence with RV Wash 10 (River Mile 0.000, approximately 50 feet south and 800 feet west of
the intersection of 132nd Street and Rio Verde Drive) to a point approximately 50 feet south and 200 feet
west of the intersection of 128th Street and Rio Verde Drive (River Mile 0.373), a distance of 0.373 river
miles.

A lateral weir is modeled at RM's 2.702, 2.627, & 2.516 to allow water to flow over Rio Verde Drive to RV
Wash 10 Trib 4. The methodology is as follows:

1) Model RV Wash 10 Trib 4 with the combined flow of the two watersheds and with cross sections that
extend north over Rio Verde Drive. The area north of Rio Verde Drive will be modeled as ineffective.
2) Model RV Wash 10 with only the flow of its contributing watershed (before cOmbining with RV Wash 10
Trib 4 watershed) and with a lateral weir at Rio Verde Drive.
3) The wider of the floodplains from the two models will be used for the floodplain boundary north of Rio
Verde Drive; and RV Wash 10 Trib 4 model will be used for the floodplain boundary south of Rio Verde
Drive.

RAS model river naming corresponds to project river naming as follows:
RV W10 = RV Wash 10
RV W10 T2 = RV Wash 10 Trib 2
RV W10 T2 Sl = RV Wash 10 Trib 2 Split 1
RV W10 T3 = RV Wash 10 Trib 3
RV W10 T4 = RV Wash 10 Trib 4

**********************************************************************************************************

11/01/2007

Rio Verde ADMP, project FCDMC 2001C056, RV Wash 10 Trib 1. Phase 3 RAS model started in May 2005,
preliminary model completed in June 2005.

RAS model is prepared by Dibble Engineering. Field reconnaissance per report dated April 18, 2005.

For the study washes, the starting water surface elevation is on RV Wash 10 Trib 1, and is taken from the
starting water surface elevation as provided by the Flood Control District of Maricopa County.

RV Wash 10 Trib 1 Floodplain Delineation
From a point approximately 1,000 feet south and 50 feet west of the intersection of 144th Street and Rio
Verde Drive (RM 0.288) to a point approximately 1,100 feet south and 350 feet west of the intersection of
138th Street and Rio verde ,Drive (River Mile 1.221), a distance of 0.933 river miles.

RAS model river naming corresponds to project river naming as follows:
RV W10 T1 = RV Wash 10 Trib 1

**********************************************************************************************************

•

•

11/01/2007

RAS model is prepared by Dibble Engineering. Field reconnaissance per report dated April 18, 2005.

For the study wash, the starting water surface elevation is taken from normal depth for three cross
sections repeated at ten-foot intervals. The slope-area method is the same as the normal depth method.

RV Wash 7 Floodplain Delineation
From a point approximately 5,000 feet south and 700 feet east of the intersection of 140th Street and Rio
Verde Drive (River Mile 7.255) to a point approximately 4,000 feet south and 1,900 feet east of the
intersection of 132nd Street and Rio Verde Drive (River Mile 8.325), a distance of 1.070 river miles.

RAS model river naming corresponds to project river naming as follows:
RV W7 = RV Wash 7

********************************************************************************************************** •
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Rio Verde ADMP, Project FCDMC 200lC056, river system including RV Wash A, RV Wash A Trib 1, and RV Wash A
Trib 2. Phase 3 RAS model started in May 2005, preliminary model completed in June 2005.

RAS model is prepared by Dibble Engineering. Field reconnaissance per report dated April 18, 2005.

This wash models the condition in which Black Hills Tank is removed, allowing all flow to continue without
diversion. RV Wash A Tank Spillway in RV_Wash_A_Tank_Spillway.prj models the condition in which Black
Hills Tank (a stock tank) remains in place, and the existing spillway diverts flow to RV Wash A Tank
Spillway. A Hydraulic connection is not modeled between RV Wash A and RV Wash A Tank Spillway. See Report
for more information.

For the study washes, the starting water surface elevation is on RV Wash A, and is taken from the starting
water surface elevation as provided by the Flood Control District of Maricopa County.

RV Wash A Floodplain Delineation
From the confluence with RV Wash A Trib 1 (River Mile 7.050, approximately 2,200 feet north and 1,300 feet
west of the intersection of l44th Street and Rio Verde Drive) to a point approximately 1,800 feet north
and 1,100 feet east of the intersection of l22nd Street and Dixileta Drive (River Mile 9.834), a distance
of 2.784 river miles.

RV Wash A Trib 1 Floodplain Delineation
From the confluence with RV Wash A (River Mile 0.000, approximately 2,200 feet north and 1,500 feet west
of the intersection of l44th Street and Rio Verde Drive) to a point approximately 650 feet north and 250
feet east of the intersection of l22nd Street and Lone Mountain Road (River Mile 3.405), a distance of
3.405 river miles.

RV Wash A Trib 2 Floodplain Delineation
From the confluence with RV Wash A (River Mile 0.000, approximately 2,100 feet north and 1,800 feet west
of the intersection of l44th Street and Rio Verde Drive) to a point approximately 700 feet north and 4,100
feet east of the intersection of l28th Street and Dixileta Drive (River Mile 1.920), a distance of 1.920
river miles.

RAS model river naming corresponds to project river naming as follows:
RV WA = RV Wash A
RV WA Tl = RV Wash A Trib 1
RV WA T2 = RV Wash A Trib 2

**********************************************************************************************************

11/01/2007

Rio Verde ADMP, Project FCDMC 2001C056, RV Wash A Tank Spillway. Phase 3 RAS model started in
May 2005, preliminary model completed in June 2005.

RAS model is prepared by Dibble Engineering. Field reconnaissance per report dated April 18,
2005.

This wash models the condition in which Black Hills Tank (a stock tank) remains in place, and
the existing spillway diverts flow to RV Wash A Tank Spillway. RV Wash A in RV_Wash_A.prj
models the condition in which Black Hills Tank is removed, allowing all flow to continue
without diversion. A Hydraulic connection is not modeled between RV Wash A and RV Wash A Tank
Spillway. See the report for more information.

For the study washes, the starting water surface elevation is taken from normal depth for
three cross sections repeated at ten-foot intervals. The slope-area method is the same as the
normal depth method.

RV Wash A Tank Spillway Floodplain Delineation
From the confluence with RV Wash A in RV_Wash_A.prj (River Mile 0.000, approximately 1,800
feet north and 3,800 feet west of the intersection of 144th Street and Rio Verde Drive) to a
point approximately 380 feet upstream of the Black Hills Tank dam (River Mile 1.463), a
distance of 1.463 river miles.

RAS model river naming corresponds to project river naming as follows:
RV WA TS = RV Wash A Tank Spillway

**********************************************************************************************************

11/01/2007

Rio Verde ADMP, Project FCDMC 2001C056, river system including RV Wash I and RV Wash I Trib 3.
Phase 3 RAS model started in June 2005, preliminary model completed in August 2005.

Dibble Engineering
November, 2007
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RAS model is prepared by Dibble Engineering. Field reconnaissance per report dated April 18,
2005.

For the study washes, the starting water surface elevation is on RV Wash I, and is taken from
the starting water surface elevation as provided by the Flood Control District of Maricopa
County.

RV Wash I Floodplain Delineation
From a point approximately 1,100 feet south and 1,500 feet west of the intersection of 144th
Street and Lone Mountain Road (River Mile 6.418) to a point approximately 3,100 feet north and
450 feet west of the intersection of 136th Street and Lone Mountain Road (River Mile 7.262), a
distance of 0.844 river miles.

RV Wash I Trib 3 Floodplain Delineation
From the confluence with RV Wash I at the culvert crossing 142nd Street (River Mile 0.000,
approximately 1,200 feet south and 1,600 feet west of the intersection of 144th Street and
Lone Mountain Road) to a point approximately 400 feet south and 200 feet west of the
intersection of 136th Street and Westland Drive (River Mile 0.797), a distance of 0.797 river
miles.

RAS model river naming corresponds to project river naming as follows:
RV WI = RV Wash I
RV WI T3 = RV Wash I Trib 3

**********************************************************************************************************

•

11/01/2007

Rio Verde ADMP, Project FCDMC 2001C056, river system including RV Wash K, RV Wash K Split 16,
and RV Wash K Trib 13. Phase 3 RAS model started in June 2005, preliminary model completed in
August 2005.

RAS model is prepared by Dibble Engineering. Field reconnaissance per report dated April 18,
2005.

For the study washes, the starting water surface elevation is on RV Wash K, and is taken from
the starting water surface elevation as provided by the Flood Control District of Maricopa
County.

RV Wash K Floodplain Delineation
From a point approximately 1,800 feet south of the intersection of 144th Street and Dove
Valley Road (River Mile 6.149) to a point approximately 850 feet north and 3,300 feet west of
the intersection of 136th Street and Black Mountain Road (River Mile 8.742), a distance of
2.593 river miles.

RV Wash K Split 16 Floodplain Delineation
From the confluence with RV Wash K (River Mile 0.000, approximately 650 feet north and 2,400
feet east of the intersection of 136th Street and Dove Valley Road) to a point approximately
650 feet south and 200 feet east of the intersection of 136th Street and East Rock View Road
(River Mile 0.566), a distance of 0.566 river miles.

RV Wash K Trib 13 Floodplain Delineation
From the confluence with RV Wash K (River Mile 0.000, approximately 600 feet south and 1,100
feet west of the intersection of 144th Street and Dove Valley Road) to a point approximately
700 feet south and 4,450 feet west of the intersection of 136th Street and East Rock View Road
(River Mile 1.939), a distance of 1.939 river miles.

RAS model river naming corresponds to project river naming as follows:
RV WK = RV Wash K
RV WK S16 = RV Wash K Split 16
RV WK T13 = RV Wash K Trib 13

**********************************************************************************************************

11/01/2007

Rio Verde ADMP, Project FCDMC 2001C056, river system including RV Wash K Trib 11 and RV Wash K
Trib 11B. Phase 3 RAS model started in June 2005, preliminary model completed in August 2005.

•

•
Dibble Engineering
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RAS model is prepared by Dibble Engineering. Field reconnaissance per report dated April 18,
2005.

For the study washes, the starting water surface elevation is on RV Wash K Trib 11, and is
taken from the starting water surface elevation as provided by the Flood Control District of
Maricopa County.

RV Wash K Trib 11 Floodplain Delineation
From a point approximately 2,100 feet north and 2,700 feet east of the intersection of 136th
Street and Lone Mountain Road (River Mile 0.808) to a point approximately 3,700 feet north and
300 feet west of the intersection of 136th Street and Lone Mountain Road (River Mile 1.511), a
distance of 0.703 river miles.

RV Wash K Trib 11B Floodplain Delineation
From the confluence with RV Wash K Trib 11 at a point coincident with the downstream end of RV
Wash K Trib 11 (approximately 2,100 feet north and 2,700 feet east of the intersection of
136th Street and Lone Mountain Road (River Mile 0.000» to a point approximately 3,100 feet
north and 200 feet west of the intersection of 136th Street and Lone Mountain Road (River Mile
0.627), a distance of 0.627 river miles.

RAS model river naming corresponds to project river naming as follows:
RV WK T11 = RV Wash K Trib 11
RV WK T11B = RV Wash K Trib 11B

**********************************************************************************************************

11/01/2007

Rio Verde ADMP, Project FCDMC 2001C056, RV Wash K Trib 11A. Phase 3 RAS model started in June
2005, preliminary model completed in August 2005.

RAS model is prepared by Dibble Engineering. Field reconnaissance per report dated April 18,
2005.

For the study washes, the starting water surface elevation is on RV Wash K Trib 11A, and is
taken from the starting water surface elevation as provided by the Flood Control District of
Maricopa County.

RV Wash K Trib 11A Floodplain Delineation
From a point approximately 2,400 feet north and 750 feet west of the intersection of 144th
Street and Lone Mountain Road (River Mile 0.138) to a point approximately 3,000 feet north and
2,300 feet west of the intersection of 144th Street and Lone Mountain Road (River Mile 0.498),
a distance of 0.360 river miles.

RAS model river naming corresponds to project river naming as follows:
RV WK T11A = RV Wash K Trib 11A

**********************************************************************************************************

11/01/2007

Rio Verde ADMP, Project FCDMC 2001C056, RV Wash K Trib 12. Phase 3 RAS model started in June 2005,
preliminary model completed in August 2005.

RAS model is prepared by Dibble Engineering. Field reconnaissance per report dated April 18, 2005.

For the study washes, the starting water surface elevation is on RV Wash K Trib 12, and is taken from the
starting water surface elevation as provided by the Flood Control District of Maricopa County.

RV Wash K Trib 12 Floodplain Delineation
From a point approximately 2,000 feet south and 1,250 feet west of the intersection of l44th Street and
Dove Valley Road (RM 0.324) to a point approximately 1,200 feet south and 100 feet west of the
intersection of l36th Street and Dove Valley Road (River Mile 1.218), a distance of 0.894 river miles.

RAS model river naming corresponds to project river naming as follows:
RV WK T12 = RV Wash K Trib 12

**********************************************************************************************************

Dibble Engineering
November, 2007

5

11/01/2007

Rio Verde Area Drainage Master Plan
Readme File



Rio Verde ADMP, Project FCDMC 2001C056, RV Wash K Trib 6. Phase 3 RAS model started in June
2005, preliminary model completed in August 2005.

RAS model is prepared by Dibble Engineering. Field reconnaissance per report dated April 18,
2005.

For the study washes, the starting water surface elevation is on RV Wash K Trib 6, and is
taken from normal depth for three cross sections repeated at ten-foot intervals. The slope
area method is the same as the normal depth method.

RV Wash K Trib 6 Floodplain Delineation
From a point approximately 500 feet north and 50 feet east of the intersection of 144th Street
and East Rock View Road (River Mile 5.373) to a point approximately 350 feet south and 2,300
feet west of the intersection of l44th Street and Black Mountain Road (River Mile 5.986), a
distance of 0.613 river miles.

RAS model river naming corresponds to project river naming as follows:
RV WK T6 = RV Wash K Trib 6

**********************************************************************************************************

•

11/01/2007

Rio Verde ADMP, Project FCDMC 2001C056, river system including RV Wash K Trib 6D and RV Wash K
Trib 6D Split 1. Phase 3 RAS model started in June 2005, preliminary model completed in August
2005.

RAS model is prepared by Dibble Engineering. Field reconnaissance per report dated April 18,
2005.

For the study washes, the starting water surface elevation for both RV Wash K Trib 6D and RV
Wash K Trib 6D Split 1 is taken from normal depth for three cross sections repeated at ten
foot intervals. The slope-area method is the same as the normal depth method.

RV Wash K Trib 6D Floodplain Delineation
From a point approximately 600 feet south and 20 feet west of the intersection of 144th Street
and East Rock View Road (River Mile 1.313) to a point approximately 900 feet south and 200
feet west of the intersection of 136th Street and Black Mountain Road (River Mile 2.629), a
distance of 1.316 river miles.

RV Wash K Trib 6D Split 1 Floodplain Delineation
From a point approximately 30 feet north of the intersection of 144th Street and East Rock
View Road (River Mile 0.337) to the divergence of RV Wash K Trib 6D and RV Wash K Trib 6D
Split 1 at a point approximately 400 feet north and 1,000 feet west of the intersection of
144th Street and East Rock View Road (River Mile 0.565), a distance of 0.228 river miles.

RAS model river naming corresponds to project river naming as follows:
RV WK T6D = RV Wash K Trib 60
RV WK T6D Sl = RV Wash K Trib 60 Split

**********************************************************************************************************

•

11/01/2007

Rio Verde ADMP, Project FCOMC 200lC056, RV Wash K Trib 6D1. Phase 3 RAS model started in June
2005, preliminary model completed in August 2005.

RAS model is prepared by Dibble Engineering. Field reconnaissance per report dated April 18,
2005.

For the study washes, the starting water surface elevation is on RV Wash K Trib 6D1, and is
taken from normal depth for three cross sections repeated at ten-foot intervals. The slope
area method is the same as the normal depth method.

RV Wash K Trib 6D1 Floodplain Delineation
From a point approximately 900 feet south and 50 feet west of the intersection of 144th Street
and East Rock View Road (River Mile 0.297) to a point approximately 500 feet north and 3,100
feet west of the intersection of 144th Street and East Rock View Road (River Mile 1.085), a
distance of 0.788 river miles. •
Dibble Engineering
November, 2007
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RAS model river naming corresponds to project river naming as follows:
RV WK T6Dl = RV Wash K Trib 6D1

**********************************************************************************************************

11/01/2007

Rio Verde ADMP, Project FCDMC 2001C056, river system including RV Wash P, RV Wash P Trib 1,
and RV Wash P Trib 2. Phase 3 RAS model started in June 2005, preliminary model completed in
August 2005.

RAS model is prepared by Dibble Engineering. Field reconnaissance per report dated April 18,
2005.

For the study washes, the starting water surface elevation is on RV Wash P, and is taken from
normal depth for three cross sections repeated at ten-foot intervals. The slope-area method is
the same as the normal depth method.

RV Wash P Floodplain Delineation
From the confluence with the Verde River (River Mile 0.000, approximately 8,300 feet north and
150 feet east of the intersection of Needlerock Road and Rio Verde Drive) to a point
approximately 3,100 feet north and 450 feet west of the intersection of 172nd Street and Lone
Mountain Road (River Mile 2.650), a distance of 2.650 river miles.

RV Wash P Trib 1 Floodplain Delineation
From the confluence with RV Wash P (River Mile 0.000, approximately 1,200 feet south and 800
feet east of the intersection of 172nd Street and Lone Mountain Road) to a point approximately
750 feet north and 500 feet west of the intersection of 168th Street and Four Corners
Transmission Road (River Mile 0.959), a distance of 0.959 river miles.

RV Wash P Trib 2 Floodplain Delineation
From the confluence with RV Wash P (River Mile 0.000, approximately 2,200 feet north and 100
feet east of the intersection of 172nd Street and Lone Mountain Road) to a point approximately
600 feet north and 1,400 feet west of the intersection of 168th Street and Four Corners
Transmission Road (River Mile 0.376), a distance of 0.376 river miles.

RAS model river naming corresponds to project river naming as follows:
RV WP = RV Wash K
RV WP T1 RV Wash P Trib 1
RV WP T2 = RV Wash P Trib 2

Dibble Engineering
November, 2007
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110 73

156 96

191 147

118 12.10 71

112 . 12.25 69

189 12.20 125 4.25

297 12.25 193 4.30

487 12.25 334 4.35

118 12.20 78 4.25

142 12.20 91 4.25

303 12.20 205 4.25 •758 12.20 505 4.25
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12.30 303 4.40

12.40 1413 4.45
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12.30 712 ;~ .... : 4.30
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171 12.45 122 4.45
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553

12.90 428 \ 4.95

12.40 129 4.45

569 12.90 500 4.95

235 12.10 159 4.15

230 12.10 158 4.15

6 12.10 2 4.15
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239 12.30 177 4.35
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12.15 86 4.20

12.35 306 4.40
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TABLE 4.5-4
Peak Discharge Summary Table for the South Basin

(Existing Condition Model)

100-Year I7lood Event
Drainage 24-Hour Duration 6-Hour Duration

Line
Type 10 Time-to- Time-to-No. Area Peak Flow Peak Flow

Peak Peak

(sq.mi.) (cfs) (hr) (cfs) (hr)

(1 ) (2) (3) (4) (5) (6) (7) (8)
35 HYDROGRAPH DIC4E2 0.02 62 12.33 46 4.37

36 ROUTED TO RTC4E2 0.02 42 12.83 33 5.03

37 3 COMBINED CPllE2 0.92 661 ) 12.47 568 4.63

38 HYDROGRAPH 511C5 0.11 195 12.13 131 4.13

39 HYDROGRAPH DRC4C5 0.00 140 12.33 109 4.37

40 ROUTED TO RTC4C5 0.00 133 12.47 106 4.53

41 HYDROGRAPH 511C3 0.14 217 12.17 I 144 4.20 I
I

42 ROUTED TO RTC3C5 0.14 198 12.3 138 4.33

43 HYDROGRAPH 511C2 0.39 434 12.33 322 4.40

44 DIVERSION DIC2A2 0.39 167 12.33 120 4.40

45 HYDROGRAPH DIC2C5 0.39 267 12.33 202 4.40

46 ROUTED TO RTC2C5 0.39 244 12.5 191 4.57

47 4 COMBINED CP11C5 0.64 I 626 ) 12.4 510 4.43

48 DIVERSION DIC5C6 0.64 448 ) 12.4 384 4.43

49 HYDROGRAPH DIC5E2 0.64 ( 215 ') 12.4 126 4.43

50 ROUTED TO RTC5E2 0.64 171 12.5 123 4.63-
51 2 COMBINED CP11EF 1.56 830 12.53 691 4.63

52 2 COMBINED CPEF \ 3.57 (2712 ) 12.57 2221 4.67
.'. :.-:-". ~

267853 ROUTED TO RTEFC8 3.57 12.63 2209 4.70

54 HYDROGRAPH 511C8 0.04 88 12.07 50 4.07

55 2 COMBINED CPllC8 . 3.61 2681 12.63 2215 4.70

56 ROUTED TO RTC8C7 3.61 2680 12.63 2213 4.73

57 HYDROGRAPH 511C7 0.12 182 12.17 127 4.23

58 HYDROGRAPH 511C6 0.04 68 12.1 44 4.10

59 HYDROGRAPH DRC5C6 0.00 448 12.27 384 4.43

60 ROUTED TO RTC5C6 0.00 406 12.63 351 4.67

61 2 COMBINED CPllC6 0.04 (417 ) 12.63 368 4.63

62 ROUTED TO RTC6C7 0.04 409 12.67 362 4.73

63 3 COMBINED CPllC7 3.76 3149 12.63 2639 4.70

64 ROUTED TO RTC7H 3.76 3029 12.8 2577 4.87

65 HYDROGRAPH 511H 0.30 333 12.27 223 4.33

66 2 COMBINED CPllH 4.07 3135 12.8 2673 4.87

67 ROUTED TO RTHG4 4.07 3129 12.8 2670 4.87

68 HYDROGRAPH 511Gl 0.31 505 12.13 329 4.17

69 ROUTED TO RTG1G2 0.31 417 12.37 298 4.43
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TABLE 4.5-4
Peak Discharge Summary Table for the South Basin

. (Existing Condition Model)

100-Year Flood Event
Drainage 24-Hour Duration 6-Hour Duration

Line
Type 10. Area Time-to- Time-to-No. Peak Flow

Peak
Peak Flow

Peak

(sq.mi.) (cfs) (hr) (cfs) (hr)

(1 ) (2) (3) (4) (5) (6) (7) (8)
1 HYDROGRAPH 511A1 0.29 382 12.23 272 4.30

2 HYDROGRAPH 511A2 0.06 109 12.1 68 4.10

3 ROUTED TO RTA2A3 0.06 80 12.3 57 4.37

4 HYDROGRAPH 511A3 0.29 391 12.23 276 4.27

5 3 COMBINED CP11A 0.65 849 12.23 605 4.30

6 ROUTED TO RU'.1D I 0.65 732 12.53 564 4.57

7 HYDROGRAPH 5110 0.12 190 12.17 132 4.20

8 2 COMBINED CP110 0.77 ( 824 ) 12.5 656 4.53

9 HYDROGRAPH 511B4 0.19 337 12.13 230 4.17

10 HYDROGRAPH 511B1 0.58 ( 616) 12.4 476 4.43

11 HYDROGRAPH 511B2 0.22 ill 12.3 199 4.33

12 2 COMBINED CPB1B2 0.81 ( 874 ) 12.37 671 4.40

13 ROUTED TO RT12B4 0.81 811 12.53 642 4.60

14 HYDROGRAPH 511B3 0.08 143 12.13 94· 4.13

15 ROUTED TO RTB3B4 0.08 122 12.27 86 4.30

16 3 COMBINED CP11B 1.08 1021 12.5 855 4.50

17 ROUTED TO RTB4D 1.08 1019 12.5 854 4.53

18 2 COMBINED CP110F 1.85 ( 1844) 12.5 1510 4.53

19 ROUTED TO RTDF 1.85 1815 12.6 1462 4.73

20 HYDROGRAPH 511F 0.16 ~5 12.13 177 4.17

21 2 COMBINED CP11F 2.00 ( 1888) 12.6 1536 4.70

22 HYDROGRAPH 511C1 0.33 387 12.3 282 4.37

23 DIVERSION DIC1C4 0.33 201 12.3 146 4.37

24 HYDROGRAPH DIC1E2 0.33 186 12.3 136 4.37

25 ROUTED TO RTC1E2 0.33 142 12.8 117 4.83

26 HYDROGRAPH 511E1 0.30 364 12.27 262 4.33

27 ROUTED TO RTE1E2 0.30 307 12.53 236 4.60

28 HYDROGRAPH 511E2 0.28 342 12.3 259 4.37

29 2 COMBINED CPE1E2 0.57 586 12.43 460 4.53

30 HYDROGRAPH 511C4 0.02 46 12.03 26 4.03

31 HYDROGRAPH DRC1C4 0.00 201 12.3 146 4.37

32 ROUTED TO RTC1C4 0.00 194 12.37 143 4.43

33 2 COMBINED CP11C4 0.02 202 12.33 155 4.37

34 DIVERSION DIC4C5 0.02 140 12.33 109 4.37

•

•

•
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TABLE 4.5-4
Peak Discharge Summary Table for the South Basin

(Existing Condition Model)

100-Year Flood Event
Drainage 24-Hour Duration 6-Hour Duration

Line
Type 10 Area Time-to- Time-to-No. Peak Flow

Peak-
Peak Flow

Peak

(sq.mi.) (cfs) (hr) (cfs) (hr)

(1 ) (2) (3) (4) (5) (6) (7) (8)
70 HYDROGRAPH 511G2 0.16 228 12.17 151 4.20

71 2 COMBINED CP11G2 0.47 ( 594) 12.3 429 4.37

72 ROUTED TO RTG2G4 0.47 565 12.43 422 4.50

73 HYDROGRAPH 511G3 0.10 138 12.17 90 4.20

74 ROUTED TO RTG3G4 0.10 122 12.4 85 4.43

75 HYDROGRAPH 511G4 0.30 ~8 12.27 238 4.33

76 3 CO~J1B'NED ePG G4 0.86 !jZ2} 12.37 720 4.43-

77 2 COMBINED CP11G4 4.93 ( 3612) 12.77 3129 4.80

78 ROUTED TO RTG41 4.93 3586 12.83 3115 4.90

79 HYDROGRAPH 5111 0.20 254 12.17 158 4.23

80 2 COMBINED CP111 5.13 3627 12.83 3155 4.87

81 HYDROGRAPH 510A 0.92 866 12.53 707 4.57

82 HYDROGRAPH 509A5 0.02 46 12.03 26 4.03

83 DIVERSION DIA5S 0.02 1 12.03 1 4.03

84 HYDROGRAPH DIA59B 0.02 45 12.03 25 4.03

85 ROUTED TO RTA59B 0.02 13 13.7 11 5.87

86 HYDROGRAPH 509B 0.65 497 12.63 384 4.63

87 2 COMBINED CP09B 0.67 '497 12.63 385 4.63

88 HYDROGRAPH 509A1 0.19 265 12.23 192 4.27

89 ROUTED TO RTA1A2 0.19 250 12.33 187 4.37

90 HYDROGRAPH 509A2 0;13 195 12.2 140 4.23

91 HYDROGRAPH DRC2A2 0.00 167 12.33 120 4.40

92 ROUTED TO RTC2A2 0.00 145 12.6 111 4.67

93 3 COMBINED CP09A2 0.32 ( 475) 12.33 386 4.47

94 ROUTED TO RTA2A4 0.32 453 12.5 377 4.60

95 HYDROGRAPH 509A3 0.16 258 12.17 176 4.20

96 ROUTED TO RTA3A4 0.16 249 12.23 174 4.27

97 HYDROGRAPH 509A4 0.06 133 12.07 81 4.07

98 3 COMBINED CP09A4 0.55 ( 668) 12.33 554 4.40

99 ROUTED TO RTA4A6 0.55 652 12.43 547 4.53

100 HYDROGRAPH DRA5A6 0.00 1 12.03 1 4.03

101 ROUTED TO RTA5A6 0.00 1 12.3 1 4.37

102 HYDROGRAPH 509A6 0.03 75 12.03 45 4.03

103 3 COMBINED CP09A6 0.58 ( 666) 12.43 565 4.50

104 HYDROGRAPH 5090 0.38 394 12.4 304 4.47
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TABLE 4.5-4
Peak Discharge Summary Table for the South Basin

(Existing Condition Model)

100-Year Flood Event
Drainage 24-Hour Duration 6-Hour Duration

Line
Type 10 Time-to- Time-to-No. Area

Peak Flow Peak Flow
Peak Peak

(sq.mi.) (cfs) (hr) (cfs) (hr)

(1 ) (2) (3) (4) (5) (6) (7) (8)
105 HYDROGRAPH 500A 0.20 288 12.17 191 4.23

106 ROUTED TO RTAB 0.20 266 12.37 185 4.40

107 HYDROGRAPH 500B 0.19 233 12.27 171 4.33

108 2 COMBINED CP500B 0.40 493 12.33 355 4.37

•

•
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FEDERAL EMERGENCY MANAGEMENT AGENCY

OVERVIEW & CONCURRENCE FORM

PAPERWORK BURDEN DISCLOSURE NOTICE

O.M.B No. 3067-0148
Expires September 30, 2005

Public reporting burden for this form is estimated to average 1 hour per response. The burden estimate includes the time for reviewing instructions,
searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You are not required
to respond to this collection of information unless a valid OMB control number appears in the upper right corner of this form. Send comments regarding
the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management, Federal Emergency
Management Agency, 500 C Street, SW, Washington DC 20472, Paperwork Reduction Project (3067-0148). Submission of the form is required to
obtain or retain benefits under the National Flood Insurance Pro ram. Please do not send your completed survey to the above address.

A. REQUESTED RESPONSE FROM FEMA

This request is for a (check one):

D CLOMR:

[8] LOMR:

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

A letter from FEMA officially revising the current NFIP map to show the changes to floodplains. regulatory f100dway or flood
elevations. (See Parts 60 &65 of the NFIP Regulations.)

B. OVERVIEW

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

Community No. Community Name State Map No. Panel No. Effective Date
Ex: 480301 City of Katy TX 480301 0005D 02/08/83

480287 Harris County TX 48201C 02208 09/28/90
040037 Maricopa County AZ 04013C 1260F 09/30/05

r-
'137 Maricopa County AZ 04013C 0870F 09/30/05

2. Flooding Source: See attached list ..

3. Project Namelldentifier: Rio Verde ADMP

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

5. Basis for Request and Type of Revision:

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

o Physical Change [8J Improved Methodology/Data

o Regulatory Floodway Revision o Other (Attach Description)
"

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

b. The area of revision encompasses the following types of flooding and structures (check all that apply). .
Types of Flooding: . [8] Riverine o Coastal o Shallow{1~Ging,(e.~., Z?"1e~. ~9. rnq:AH)

.:" .. fIJ" '-
~, "j :DAlluvial fan o Lakes o Other (Attach 'Description)

Structures: o Channelization o Levee/Floodwali o BridgelCulvert

o Dam o Fill o Other, Attach Description

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



C. REVIEW FEE

Has the review fee for the appropriate request category been included? r8J Yes Fee amount: $Q I
0 No, Attach Explanation eIPlease see the FEMA Web site at http://www.fema.~ov/mil/tsd/frm fees.htm for Fee Amounts and Exemptions.

D. SIGNATURE

All documents submitted in support of this request are correct to the best of my knowledge. I understand that any false statement may be punishable
by fine or imprisonment under Title 18 of the United States Code, Section 1001.

Name: Kathryn Gross, CFM Company: Flood Control District Maricopa County

Mailing Address: Daytime Telephone No.: Fax No.:
2801 West Durango Street (602) 506-1501 (602) 506-4601
Phoenix, AZ 85009

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

Signature of Re~7.terreqUired): Dater/zros-~~ ,~ J. A IL---
~~ f

As the community official respo 'ble for floodplain management, I hereby acknowledge that we have received and reviewed this Letter of Map
Revision (LOMR) or conditional L MR request. Based upon the community's review, we find the completed or proposed project meets or is designed
to meet all of the community floodplain management requirements, including the requirement that no fill be placed in the regulatory f1oodway, and that
all necessary Federal, State, and local permits have been, or in the case of a conditional LOMR, will be obtained. In addition, we have determined that
the land and any existing or proposed structures to be removed from the SFHA are or will be reasonably safe from flooding as defined in 44CFR
65.2(c), and that we have available upon request by FEMA, all analyses and documentation used to make this determination.

Community Official's Name and Title: Tim Phillips, Chief Engineer, Flood Control District of Maricopa Telephone No.:
County (602) 506-1501

Community Name: Maricopa County Community Official's Signature (reqUired): Date: •~ -s\2.- Z;lIICJ~ WI'.,

CERTIFICATION BY REGISTERED PROFESSIONAL ENGINEER AND/OR LAND SURVEYOR

This certification is to be signed and sealed by a licensed land surveyor, registered professional engineer, or architect authorized by law to certify
elevation information. All documents submitted in support of this request are correct to the best of my knowledge. 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: Brian Fry, P.E. License No.: 21684 Expiration Date:
)2/31/2008

Company Name: Dibble Engineering Telephone No.: (602) 957-1155 Fax No.:
(602) 957-2838

Signature:

~JJ~-
Date:

li/~(o7
//

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

Form Name and (Number) Required if ...

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

[gJ Riverine Structures Form (Form 3) Channel is modified, addition/revision of bridge/culverts,
addition/revision of levee/f1oodwall, addition/revision of dam

0 Coastal Analysis Form (Form 4) New or revised coastal elevations •D Coastal Structures Form (Form 5) Addition/revision of coastal structure Seal (Optional)

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

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



To Be Attached to MT-2 FORM 1 for Rio Verde ADMP

In response to Item B, Question 2. Flooding Source:

Community No. Community Name
040037 Maricopa County

Rio Verde Wash 10 Trib 1
Rio Verde Wash 10 Trib 2
Rio Verde Wash 10
Rio Verde Wash 7
Rio Verde Wash A Tank Spillway
Rio Verde Wash A Trib 1
Rio Verde Wash A Trib 2
Rio Verde Wash A
Rio Verde Wash I Trib 3
Rio Verde Wash I
Rio Verde Wash K Split 4
Rio Verde Wash K Trib 11
Rio Verde Wash K Trib llA
Rio Verde Wash K Trib lIB
Rio Verde Wash K Trib 12
Rio Verde Wash K Trib 13
Rio Verde Wash K Trib 6
Rio Verde Wash K Trib 6D
Rio Verde Wash K Trib 6D1
Rio Verde Wash K
Rio Verde Wash P Trib 1
Rio Verde Wash P Trib 2
Rio Verde Wash P

J:12006\ 10-0606.1IDesign NotebooklDrainage DesignlFEMA FormslRevised Per Comments\Attachment to MT-2 F1.doc



FEDERAL EMERG/?NC'(MANAGEMENTAGE.NC:Y
OVERVIEW & CONCURRENCE FORrv1

o. .•

a.MoB No. 3067-0148
Expires September 30, 2005

.

PAPERWORK BURDEN DISCLOSURE NOTICE

Public rep9rting burden for this form I~l:lstill1atE!cl J() §\I¢rag~1' h()U( per response. The burden estimate includes (he timeiorrevieWil19 instructions,
searching existing data sources, gathering and maintajning 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 appews in theupp~r right co ll1er ()fthi!i fOrm'. Send cOITl 111ents regarding
the accuracy ()fthl:lbu~derl.e!itilTlatl:l.ano any sU9gestions for reducing this' burden to:. Information Collections Management, Federal Emergency
Management AgenCy, 500 C Street, SW, Washington DC 20472, Paperwork Reduction. Project(30157-0148). Submission of the form is required to
obtain or retain benefits under the National Flood Insurance Program. Please do not send your completed surve to the above address.

A. REQUESTED RESPONSE FROM FEMA

This request is for a (check one):

o CLOMR:

[8J LOMR:

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

A letter from FEMA officially revising the current NFIP map to show the changes to floodplains, regulatory f100dway or flood
elevations. (See Parts 60 & 65 of the NFIP Regulations.)

, B. OVERVIEW

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

Community No.
Ex: 480301

480287

Communilv Name
City. of Katy
Harris County

State
TX
TX

Map No.
480301
48201C

Panel No.
00050
0220G

Effective Date
02/08/83
09/28/90

I. "'12 0"15012_ City of Scottsdale

2. Flooding Source: See attactJed list

3. Project Name/ldentlfier: Rib'verde ADMP .'

AZ 04013C 1260F 09/30105

4. FEMA zone designations affected: 0, AE (choices: A, AH, AO, A1-A30, A99, AE, AR, V, V1-V30, VE, B, C, 0, X)

5. Basis for Request and Type of Revision:

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

o Physical Change

o Regulatory Floodway Revision

I:8J Improved Methodology/Data

o Other (Attach Description)

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

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

, .,ll..' .'
Types of Flooding: .181 Riverine 0 Coastal 0 Shqllow F.l.obding (e.g., Zones 1\0 and'AH)

.~'... • .\. ~.. ...o;"f _ ••. ~ \-~.i~.

"';; e . ,,~ . TI Alluvial fan 0 Lakes 0 Other (Attach Description)

Structures:

II'

FEMA Form 81-89, SEP 02

o Channelization

o Dam

o Levee/Floodwall

o Fill

Overview &Concurrence Form

o Bridge/Culvert

o Other, Attach Description

MT-2 Form 1 Page 1 of 2



C. REVIEW FEE

Has the review fee for the appropriate request category been included? r8J Yes Fee amount: $Q

o No, Attach Explanation

Please see the FEMA Web site at http://www.fema.gov/mit/tsd/frm fees.htm for Fee Amounts and Exemptions.

D. SIGNATURE

All documents submitted in support of this request are correct to the best of my knowledge. I understand that any false statement may be punishable
by fine or imprisonment under Title 18 of the United States Code, Section 1001.

Name: Kathym Gross, CFM Company: Flood Control District Maricopa County

Mailing Address: Daytime Telephone No.: Fax No.:
2801 west Durango Street (602) 506-1501 (602) 506-4601
Phoenix, AZ 85009

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

Sfg,,'""'I/;:;:;::r;;c<e<f) l-- ""t'lll~ Ot3
As the community officiall~~nsible for oodplain management, I hereby acknowledge that we have received and reviewed this Letter of Map
Revision (LOMR) or condition I LOMR request. Based upon the community's review, we find the completed or proposed project meets or is designed
to meet all of the community floodplain management requirements, including the requirement that no fill be placed in the regulatory f1oodway, and that
all necessary Federal, State, and local permits have been, or in the case of a conditional LOMR, will be obtained. In addition, we have determined that
the land and any existing or proposed structures to be removed from the SFHA are or will be reasonably safe from flooding as defined in 44CFR
65.2(c), and that we have available upon request by FEMA, all analyses and documentation used to make this determination.

Community Official's Name and Title: Bill Erickson, Sr.S~ .lSlel Managef f:..o pr /0'" Ad", ,,,,t1...-1~;l'elephone No.:

/ ,(480) 312-7652

Community Name: City of Scottsdale c~::!1!tcl~ro(, Ired): Date:

ft. rA ~ / tfZ.A'1'/2oaa-
V

CERTIFICATION BY REGISTERED PROFESSIONAL ENGINEER AND/OR LAND SURVEYOR

This certification is to be signed and sealed by a licensed land surveyor, registered professional engineer, or architect authorized by law to certify
elevation information. All documents submitted in support of this request are correct to the best of my knowledge. 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: Brian Fry, P.E. License No.: 21684 Expiration Date:
12/31/2008

::'

Company Name: Dibble Engineering Telephone No.: (602) 957-1155 Fax No.:
(602) 957-2838

Signature:

cp.:--;Z~
Date:

- V?/ {'2.. t>r-. tJ7
Ensure the forms that are appropriate to your revision request are included in your submittal.

Form Name and (Number) ReqUired if ...

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

0 Riverine Structures Form (Form 3) Channel is modified, addition/revision of bridge/culverts,
addition/revision of leveelfloodwall, addition/revision of dam

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

0 Coastal Structures Form (Form 5) Addition/revision of coastal structure Seal (Optional)

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

•

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



To Be Attached to MT-2 FORM 1 for Rio Verde ADMP

In response to Item B, Question 2. Flooding Source:

Community No. Community Name
045012 City of Scottsdale

Rio Verde Wash 10 Trib 1
Rio Verde Wash 10 Trib 2 Split 1
Rio Verde Wash 10 Trib 2
Rio Verde Wash 10 Trib 3
Rio Verde Wash 10 Trib 4
Rio Verde Wash 10
Rio Verde Wash 7
Rio Verde Wash A Tame Spillway
Rio Verde Wash A Trib 1
Rio Verde Wash A Trib 2
Rio Verde Wash A
Rio Verde Wash I Trib 3
Rio Verde Wash I
Rio Verde Wash K Trib 11
Rio Verde Wash K Trib lIB
Rio Verde Wash K Trib 12
Rio Verde Wash K Trib 13
Rio Verde Wash K Trib 6D
Rio Verde Wash K

J:\2006\10-0606.1IDesign NotebooklDrainage Design\FEMA FormslRevised Per CommentslAttachment to MT-2 F1.doc



FEDERAL EMERGENCY MANAGEMENT AGENCY

RIVERINE HYDROLOGY & HYDRAULICS FORM

PAPERWORK REDUCTION ACT

O.M.B No. 3067-0148
RY:pires September 30,2005

Public reporting burden for this form is estimated to average 3 hours per response. The burden estimate includes the time for reviewing instructions,
searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You are not
required to respond to this collection of information unless a valid 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,
Federal Emergency Management Agency, 500 C Street, SW, Washington DC 20472, Paperwork Reduction Project (3067-0148). Submission of the
form is required to obtain or retain benefits under the National Flood Insurance Program. Please do not send your completed survey to the
above address.

Flooding Source: Rio Verde Wash 7
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 2)

D Alternative methodology

I2?J No existing analysis

D Proposed Conditions (CLOMR)

D Improved data

D Changed physical condition of watershed

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

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

Methodology for New Hydrologic Analysis (check all that apply)

D Statistical Analysis of Gage Records
D Regional Regression Equations

I2?J Precipitation/Runoff Model HEC-1 [fR-20, HEC-1, HEC-HMS etc.]
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. The document, "Numerical Models Accepted by FEMA for NFIP Usage" lists the models accepted by FEMA. This document
can be found at: http://www.fema.gov/mitltsd/en_modl.htm.

4. Review/Approval of Analysis

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

5. Impacts of Sediment Transport on Hydrology

Was sediment transport considered? 0 Yes I2?J No If yes, then fill out Section F (Sediment Transport) of Form 3. If No, then attach
your explanation for why sediment transport was not considered.

B. HYDRAULICS

1. Reach to be Revised

Downstream Limit

Upstream Limit

-jydraulic Method Used

Description Cross Section

SOOO'S & 700'E of 140th Sl & Rio 7.273
Verde D

4000'S & 1900'E of 140th S & Rio 8.325
Verde D

Water-Surface Elevations (ft.)

Effective Proposed/Revised

2369.77

2482.27

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

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



B. HYDRAULICS (CONTINUED)

3. Pre-Submittal Review of Hydraulic Models

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

HEC-2/HEC-RAS models reviewed with CHECK-2/CHECK-RAS?

4. Models Submitted

I2SI Yes 0 No

Duplicate Effective Model'
Corrected Effective Model'
Existing or Pre-Project Conditions Model
Revised or Post-Project Conditions Model
Other - (attach description)

Natural File Name:
Natural File Name:
Natural File Name: RV_Wash_7.prj
Natural File Name:
Natural File Name:

Floodway File Name:
Floodway File Name:
Floodway File Name: No Floodway
Floodway File Name:
Floodway File Name:

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

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

C. MAPPING REQUIREMENTS

A certified topographic map must be submitted showing the following information (where applicable): the boundaries of the effective, existing, and
proposed conditions 1%-annual-chance floodplain (for approximate Zone A revisions) or the boundaries of the 1%- andO.2%-annual-chance
floodplains and regulatory f100dway (for detailed Zone AE, AO, and AH revisions); location and alignment of all cross sections with stationing.control
indicated; stream, road, and other aiignments (e.g., dams, levees, etc.); current community easements and boundaries; boundaries of the
requester's property; certification of a registered professional engineer registered in the subject State; location and description of reference marks;
and the referenced vertical datum (NGVD, NAVD, etc.).

Note that the boundaries of the existing or proposed conditions floodplains and regulatory f100dway to be shown on the revised FIRM and/or FBFM
must tie-in with the effective floodplain and regulatory f100dway boundaries. Please attach a copy of the effective FIRM and/or FBFM, annotated
to show the boundaries of the revised 1%- and 0.2%-annual-chance floodplains and regulatory f100dway that tie-in with the boundaries of the
effective 1%- and 0.2%-annual-chance floodplain and regulatory f100dway at the upstream and downstream limits of the area of revision.

D. COMMON REGULATORY REQUIREMENTS •
1. For CLOMR requests, do Base Flood Elevations (BFEs) increase? DYes 0 No

For CLOMR requests, if either of the following is true, please submit evidence of compliance with Section 65.12 of the NFIP regulations:
The proposed project encroaches upon a regulatory f100dway and would result in increases above 0.00 foot.
The proposed project encroaches upon a SFHA with BFEs established and would result in increases above 1.00 foot.

2. Does the request involve the placement or proposed placement of fill? DYes I2SI 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 f100dway being revised? DYes 0 No

If Yes, attach evidence of regulatory f100dway revision notification. As per Paragraph 65.7(b)(1) of the NFIP Regulations, notification is required
for requests involving revisions to the regulatory f1oodway. (Not required for revisions to approximate 1%-annual-chance floodplains [studied
Zone A designation] unless a regulatory f100dway is being added. Elements and examples of regulatory f100dway revision notification can be
found in the MT-2 Form 2 Instructions.)

4. For LOMR requests, does this request require property owner notification and acceptance of BFE increases? DYes I2SI No

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

•
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•

FEDERAL EMERGENCY MANAGEMENT AGENCY

RIVERINE HYDROLOGY & HYDRAULICS FORM

. PAPERWORK REDUCTION ACT

O.M.B No. 3067-0148
E:r:pires September 30, 2005

Public reporting burden for this form is estimated to average 3 hours per response. The burden estimate includes the time for reviewing instructions,
searching existing data sources. gathering and maintaining the needed data. and completing. reviewing. and submitting the form. You are not
required to respond to this collection of information unless a valid 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,
Federal Emergency Management Agency. 500 C Street. SW. Washington DC 20472, Paperwork Reduction Project (3067-0148). Submission of the
form is required to obtain or retain benefits under the National Flood Insurance Program. Please do not send your completed survey to the
above address.

Flooding Source: Rio Verde Wash 10 Trib 1
Note: Fill out one form for each flooding source studied

A. HYDROLOGY

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

o Not revised (skip to section 2)

o Alternative methodology

o No existing analysis

o Proposed Conditions (CLOMR)

r8J Improved data

o Changed physical condition of watershed

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

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

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

o Statistical Analysis of Gage Recordso Regional Regression Equations
r8J Precipitation/Runoff Model HEC-1 [TR-20. HEC-1. HEC-HMS etc.)
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. The document. "Numerical Models Accepted by FEMA for NFIP Usage" lists the models accepted by FEMA. This document
can be found at: http://WINW.fema.gov/mitltsd/en_modl.htm.

4. RevieW/Approval of Analysis

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

5. Impacts of Sediment Transport on Hydrology

Was sediment transport considered? 0 Yes I:8:J No If yes, then fill out Section F (Sediment Transport) of Form 3. If No, then attach
your explanation for why sediment transport was not considered.

B. HYDRAULICS

1. Reach to be Revised

Downstream Limit

Upstream Limit

Hydraulic Method Used

Description Cross Section

1000'S &SOW of 144th St &Rio 0.288
Verde Dr

1100'S &3S0W of 138th St &Rio 1.204
Verde D

Water-Surface Elevations (ft.)

Effective Proposed/Revised

2355.44

2442.34

Hydraulic Analysis HEC-RAS [HEC-2 • HEC-RAS. Other (Attach description))
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B. HYDRAULICS (CONTINUED)

3. Pre-Submittal Review of Hydraulic Models

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

HEC-2/HEC-RAS models reviewed with CHECK-2/CHECK-RAS?

4. Models Submitted·

181 Yes 0 No

Duplicate Effective Model'
Corrected Effective Model'
Existing or Pre-Project Conditions Model
Revised or Post-Project Conditions Model
Other - (attach description)

Natural File Name:
Natural File Name:
Natural File Name:
Natural File Name:
Natural File Name:

Floodway File Name:
.Floodway File Name:

RV_Wash_10_Trib_.prj Floodway File Name:
Floodway File Name:
Floodway File Name:

No Floodway

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

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

c. MAPPING REQUIREMENTS

A certified topographic map must be submitted showing the following information (where applicable): the boundaries of the effective, existing, and
proposed conditions 1%-annual-chance floodplain (for approximate Zone A revisions) or the boundaries of the 1%- and O.2%-annual-chance
floodplains and regulatory f100dway (for detailed Zone AE, AD, 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;

I and the referenced vertical datum (NGVD, NAVD, etc.).

Note that the boundaries of the existing or proposed conditions floodplains and regulatory f100dway to be shown on the revised FIRM and/or FBFM
must tie-in·with the effective floodplain and regulatory f100dway boundaries. Please attach a copy of the effective FIRM and/or FBFM, annotated
to show the boundaries of the revised 1%- and 0.2%-annual-chance floodplains and regulatory f100dway that tie-in with the boundaries of the·
effective 1%- and 0.2%-annual-chance floodplain and regulatory f100dway at the upstream and downstream limits of the area of revision.

D. COMMON REGULATORY REQUIREMENTS

:.
1. For CLOMR requests, do Base Flood Elevations (BFEs) increase? DYes 0 No

For CLOMR requests, if either of the following is true, please submit evidence of compliance with Section 65.12 of the NFIP regulations:
The proposed project encroaches upon a regulatory f100dway and would result in increases above 0.00 foot.
The proposed project encroaches upon a SFHA with BFEs established and would result in increases above 1.00 foot.

2. Does tlie request involve the placement or proposed placement of fill? DYes 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
NFIPregulations set forth at 44 CFR 60.3(a)(3), 65.5(a)(4), and 65.6(aX14). Please see the MT-2 instructions for more information.

3. For LOMR requests, is the regulatory f100dway being revised? DYes 181 No

If Yes, attach evidence of regulatory f100dway revision notification. As per Paragraph 65.7(b)(1) of the NFIP Regulations, notification is required
for requests involving revisions to the regulatory f1oodway. (Not required for revisions to approximate 1%-annual-chance floodplains [studied
Zone A designation} unless a regulatory f100dway is being added. Elements and examples of regulatory f100dway revision notification can be
found in the MT-2 Form 2 Instructions.)

4. For LOMR requests, does this request require property owner notification and acceptance of BFE increases? DYes 181 No

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

•
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FEDERAL EMERGENCY MANAGEMENT AGENCY

RIVERINE HYDROLOGY & HYDRAULICS FORM

PAPERWORK REDUCTION ACT

a.M.B No. 3067-0148
E;'(pires September 30,2005

Public reporting burden for this form is estimated to average 3 hours per response. The burden estimate includes the time for reviewing instructions,
searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You are not
required to respond to this collection of information unless a valid 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,
Federal Emergency Management Agency, 500 C Street, SW, Washington DC 20472, Paperwork Reduction Project (3067-0148). Submission of the
form is required to obtain or retain benefits under the National Flood Insurance Program. Please do not send your completed survey to the
above address.

Flooding Source: Rio Verde Wash 10 Trib 2 Split 1
Note: Fill out one form for each flooding source studied

A. HYDROLOGY

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

o Not revised (skip to section 2)

o Alternative methodology

o No existing analysis

D Proposed Conditions (CLOMR)

t'8l Improved data

D Changed physical condition of watershed

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

I

Location Drainage Area (Sq. ML) FIS (efs) Revised (efs)

Methodology for New Hydrologic Analysis (check all that apply)

o Statistical Analysis of Gage Records
o Regional Regression Equations

t'8l Precipitation/Runoff Model HEC-1 [TR-20, HEC-1, HEC-HMS etc.]
o Other (please attach description)

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

4. Review/Approval of Analysis

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

5. Impacts of Sediment Transport on Hydrology

Was sediment transport considered? DYes I8l No If yes, theri fill out Section F (Sediment Transport) of Form 3. If No, then attach
your explanation for why sediment transport was not considered.

B. HYDRAULICS

1. Reach to be Revised

Downstream Limit

Upstream Limit

lydraulic Method Used

Description Cross Section

2300'S & 11 OO'E of 132nd S & Rio 0.026
Verde D

2700'S &200'E of 132nd St &Rio 0.138
Verde D

Water-Surface Elevations (ft.)

Effective Proposed/Revised

2496.32

2510.69

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

3. Pre-Submittal Review of Hydraulic Models

FEMA has developed two review programs, CHECK-2 and CHECK-RAS, to aid in the review of HEC-2 and HEC-RAS hydraulic models,
respectively. These review programs verify that the hydraulic estimates and assumptions in the model data are in accordance with NFIP
requirements, and that the data are comparable with the assumptions and limitations of HECc2/HEC-RAS. CHECK-2 and CHECK-RAS identify
areas of potential error or concern. These tools do not replace engineering jUdgment. CHECK-2 and CHECK-RAS can be downloaded from
http://www.fema.gov/miUtsd/frm_soft.htm. We recommend that you review your HEC-2 and HEC-RAS models with CHECK-2 and CHECK
RAS. If you disagree with a message, please attach an explanation of why the message is not valid in this case. Review of your submittal and
resolution of valid modeling discrepancies will result in reduced review time.

HEC-2/HEC-RAS models reviewed with CHECK-2/CHECK-RAS? [8J Yes D No

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 File Name:
Natural File Name:
Natural File Name: RV_Wash_10.prj
Natural File Name:
Natural File Name:

Floodway File Name:
Floodway File Name:
Floodway File Name: No Floodway
Floodway File Name:
Floodway File Name:

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

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

C. MAPPING REQUIREMENTS

A certified topographic map must be submitted showing the following information (where applicable): the boundaries of the effective, existing, and
proposed conditions 1%-annual-chance floodplain (for approximate Zone A revisions) or the boundaries of the 1%- and 0.2%-annual-chance
floodplains and regulatory f100dway (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 St8te; location and description of reference marks;
and the referenced vertical datum (NGVD, NAVD, etc.).

Note that the boundaries of the existing or proposed conditions floodplains and regulatory f100dway to be shown on the revised FIRM and/or FBFM
must tie-in with the effective floodplain and regulatory f100dway boundaries. Please attach a copy of the effective FIRM and/or FBFM, annotated
to show the boundaries of the revised 1%- and 0.2%-annual-chance floodplains and regulatory f100dway that tie-in with the boundaries of the
effective 1%- and 0.2%-annual-chance floodplain and regulatory f100dway at the upstream and downstream limits of the area of revision.

D. COMMON REGULATORY REQUIREMENTS •
1. For CLOMR requests, do Base Flood Elevations (BFEs) increase? DYes D No

For CLOMR requests, if either of the following is true, please submit evidence of compliance with Section 65.12 of the NFIP regulations:
The proposed project encroaches upon a regulatory f100dway and would result in increases above 0.00 foot.
The proposed project encroaches upon a SFHA with BFEs established and would result in increases above 1.00 foot.

2. Does the request involve the placement or proposed placement of fill? DYes [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 stru'ctures 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 fJoodway being revised? DYes [8J No

If Yes, attach evidence of regulatory f100dway revision notification. As per Paragraph 65.7(b)(1) of the NFIP Regulations, notification is required
for requests involving revisions to the regulatory f1oodway. (Not required for revisions to approximate 1%-annual-chance floodplains [studied
Zone A designation] unless a regulatory f100dway is being added. Elements and examples of regulatory f100dway revision notification can be
found in the MT-2 Form 2 Instructions.)

4. For LOMR requests, does this request require property owner notification and acceptance of BFE increases? DYes [8J No

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

•
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•

FEDERAL EMERGENCY MANAGEMENT AGENCY

RIVERINE HYDROLOGY & HYDRAULICS FORM

PAPERWORK REDUCTION ACT

O.M.B No. 3067-0148
Expires September 30,2005

Public reporting burden for this form is estimated to average 3 hours per response. The burden estimate includes the time for reviewing instructions,
searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submilting 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,
Federal Emergency Management Agency, 500 C Street, SW, Washington DC 20472, Paperwork Reduction Project (3067-0148). Submission of the
form is required to obtain or retain benefits under the National Flood Insurance Program. Please do not send your completed survey to the
above address.

IFlooding Source: Rio Verde Wash 10 Trib 2
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 2)

D Alternative methodology

D No existing analysis

o Proposed Conditions (CLOMR)

I:8J Improved data

D Changed physical condition of watershed

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

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

Methodology for New Hydrologic Analysis (check all that apply)

D Statistical Analysis of Gage Records
D Regional Regression Equations

I:8J Precipitation/Runoff Model HEC-1 [TR-20, HEC-1, HEC-HMS etc.]
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. The document, "Numerical Models Accepted by FEMA for NFIP Usage" lists the models accepted by FEMA. This document
can be found at: http://www.fema.gov/mit/tsd/en_modl.htm.

4. Review/Approval of Analysis

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

5. Impacts of Sediment Transport on Hydrology

Was sedimenttransport considered? 0 Yes I:8J No If yes, then fill out Section F (Sediment Transport) of Form 3. If No, then attach
your explanation for why sediment transport was not considered.

B. HYDRAULICS

1. Reach to be Revised

Downstream Limit

Upstream Limit

,;ydraulic Method Used

Description

3000'S &900'E of 136th St &Rio
Verde 0

2800'S &50W of 132nd St & Rio
Verde Dr

Cross Section

0.072

0.845

Water-Surface Elevations (ft.)

Effective Proposed/Revised

2440.76

2521.40

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

3. Pre-Submittal Review of Hydraulic Models

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

•
HEC-2/HEC-RAS models reviewed with CHECK-2/CHECK-RAS?

4. Models Submitted

~ Yes 0 No

Duplicate Effective Model'
Corrected Effective Model'
Existing or Pre-Project Conditions Model
Revised or Post-Project Conditions Model
Other - (attach description)

Natural File Name:
Natural File Name:
Natural File Name: RV_Wash_10.prj
Natural File Name:
Natural File Name:

Floodway File Name:
Floodway File Name:
Floodway File Name: No Floodway
Floodway File Name:
Floodway File Name:

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

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

C. MAPPING REQUIREMENTS

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

.Note that the boundaries of the existing or proposed conditions floodplains and regulatory floodway to be shown on the revised FIRM and/or FBFM
must tie-in with the effective floodplain and regulatory floodway boundaries. Please attach a copy of the effective FIRM andlor FBFM, annotated
to show the boundaries of the revised 1%- and 0.2%-annual-chance floodplains and regulatory f100dway that tie-in with the· boundaries of the
effective 1%- and 0.2%-annual-chance floodplain and regulatory f100dway at the upstream and downstream limits of the area of revision.

D. COMMON REGULATORY REQUIREMENTS •
1. For CLOMR requests, do Base Flood Elevations (BFEs) increase? DYes 0 No

For CLOMR requests, if either of the following is true. please submit evidence of compliance with Section 65.12 of the NFIP regulations:
The proposed project encroaches upon a regulatory f100dway and would result in increases above 0.00 foot.
The proposed project encroaches upon a SFHA with BFEs established and would result in increases above 1.00 foot.

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

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

3. For LOMR requests, is the regulatory f100dway being revised? o Yes ~ No

If Yes, attach evidence of regulatory f100dway revision notification. As per Paragraph 65.7(b)(1) of the NFIP Regulations, notification is required
for requests involving revisions to the regulatory f1oodway. (Not required for revisions to approximate 1%-annual-chance floodplains [studied
Zone A designation] unless a regulatory f100dway is being added. Elements and examples of regulatory f100dway revision notification can be
found in the MT-2 Form 2 Instructions.)

4. For LOMR requests. does this request require property owner notification and acceptance of BFE increases? DYes t8l No

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

•
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FEDERAL EMERGENCY MANAGEMENT AGENCY

RIVERINE HYDROLOGY &HYDRAULICS FORM

PAPERWORK REDUCTION ACT

a.M.B No. 3067-0148
Expires September 30,2005

Public reporting burden for this form is estimated to average 3 hours per response. The burden estimate includes the time for reviewing instructions,
searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You are not
required to respond to this collection of information unless a valid 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,
Federal Emergency Management Agency, 500 C Street, SW, Washington DC 20472, Paperwork Reduction Project (3067-0148). Submission of the
form is required to obtain or retain benefits under the National Flood Insurance Program. Please do not send your completed survey to the
above address.

Flooding Source: Rio Verde Wash 10 Trib 3
Note: Fill out one form for each flooding source studied

A. HYDROLOGY

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

o Not revised (skip to section 2)

o Alternative methodology

o No existing analysis

o Proposed Conditions (CLOMR)

l:8J Improved data

o Changed physical condition of watershed

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

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

Methodology for New Hydrologic Analysis (check all that apply)

o Statistical Analysis of Gage Recordso Regional Regression Equations
l:8J Precipitation/Runoff Model HEC-1 [TR-20, HEC-1, HEC-HMS etc.]o Other (please attach description)

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

4. Review/Approval of Analysis

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

5. Impacts of Sediment Transport on Hydrology

Was sediment transport considered? . 0 Yes [8] No If yes, then fill out Section F (Sediment Transport) of Form 3. If No, then attach
your explanation for why sediment transport was not considered.

B. HYDRAULICS

1. Reach to be Revised

I
Downstream Limit

Upstream Limit

Hydraulic Method Used

Description Cross Section

1900'S & 100'W of 136th St & Rio 0.123
Verde D

1900'S & 400'W of 132nd St & Rio 0.615
Verde D

Water-Surface Elevations (fl.)

Effective Proposed/Revised

2471.87

2524.93

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

3. Pre-Submittal Review of Hydraulic Models

FEMA has developed two review programs, CHECK-2 and CHECK-RAS, to aid in the review of HEC-2 and HEC-RAS hydraulic models,
respectively. These review programs verify that the hydraulic estimates and assumptions in the model data are in accordance with NFIP
requirements, and that the data are comparable with the assumptions and limitations of HEC-2/HEC-RAS. CHECK-2 and CHECK-RAS identify
areas of potential error or concern. These tools do not replace engineering jUdgment. CHECK-2 and CHECK-RAS can be downloaded. from

. http://VVWlNJema.gov/miUtsd/frm_soft.htm. We recommend that you review your HEC-2 and HEC-RAS models with CHECK-2 and CHECK
RAS. If you disagree with a message, please attach an explanation of why the message is not valid in this case. Review of your submittal and
resolution of valid modeling discrepancies will result in reduced review time.

HEC-2/HEC-RAS models reviewed with CHECK-2/CHECK-RAS? 181 Yes D No

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 File Name:
Natural File Name:
Natural File Name: RV_Wash_10.p~

Natural File Name:
Natural File Name:

Floodway File Name:
Flbodway File Name:
Floodway File Name: No Floodway
Floodway File Name:
Floodway File Name:

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

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

C. MAPPING REQUIREMENTS

A certified topographic map must be submitted showing the following information (where applicable): the boundaries of the effective, existing, and
proposed conditions 1%-annual-chance floodplain (for approximate Zone A revisions) or the boundaries of the 1%- and 0.2%-annual-chance
floodplains and regulatory f100dway (for detailed Zone AE, AO, and AH revisions); location and alignment of all cross sections with stationing control
indicated; stream, road, and other alignments (e.g:, dams, levees, etc.); Current community easements and boundaries; boundaries of the
requester's property; certification of a registered professional engineer registered in the subject State; location and description of reference marks;
and the referenced vertical datum (NGVD, NAVD, etc.).

Note that the boundaries of the existing or proposed conditions floodplains and regulatory f100dway to be shown on the revised FIRM and/or FBFM
must tie-in with the effective floodplain and regulatory f100dway boundaries. Please attach a copy of the effective FIRM and/or FBFM, annotated
to show the boundaries of the revised 1%- and 0.2%-annual-chance floodplains and regulatory f100dway that tie-in with the boundaries of the
effective 1%- and 0.2%-annual-chance floodplain and regulatory f100dway at the upstream and downstream limits of the area of revision.

D. COMMON REGULATORY REQUIREMENTS •
1. For CLOMR requests, do Base Flood Elevations (BFEs) increase? DYes D No

For CLOMR requests, if either of the following is true, please submit evidence of compliance with Section 65.12 of the NFIP regulations:
The proposed project encroaches upon a regulatory f100dway and would result in increases above 0.00 foot.
The proposed project encroaches upon a SFHA with BFEs established and would result in increases above 1.00 foot.

2. Does the request involve the placement or proposed placement of fill? DYes I:8l 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 stnictures 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? DYes 181 No

If Yes, attach evidence of regulatory f100dway revision notification. As per Paragraph 65.7(b)(1) of the NFIP Regulations, notification is required
for requests involving revisions to the regulatory f1oodway. (Not required for revisions to approximate 1%-annual-chance floodplains [studied
Zone A designation} unless a regulatory f100dway is being added. Elements and examples of regulatory f100dway revision notification can be
found in the MT-2 Form 2 Instructions.)

4. For LOMR requests, does this request require property owner notification and acceptance of BFE increases? DYes I:8l No

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

•
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FEDERAL EMERGENCY MANAGEMENT AGENCY

RIVERINE HYDROLOGY & HYDRAULICS FORM

PAPERWORK REDUCTION ACT

a.M.B No. 3067-0148
E-.:pires September 30,2005

Public reporting burden for this form is estimated to average 3 hours per response. The burden estimate includes the time for reviewing instructions,
searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You are not
required to respond to this collection of information unless a valid 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,
Federal Emergency Management Agency, 500 C Street, SW, Washington DC 20472, Paperwork Reduction Project (3067-0148). Submission of the
form is required to obtain or retain benefits under the National Flood Insurance Program. Please do not send your completed survey to the
above address.

Flooding Source: Rio Verde Wash 10 Trib 4
Note: Fill out one form for each flooding source studied

A. HYDROLOGY

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

o Not revised (skip to section 2)

o Alternative methodology

o No existing analysis

o Proposed Conditions (CLOMR)

[8J Improved data

o Changed physical condition of watershed

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

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

Methodology for New Hydrologic Analysis (check all that apply)

o Statistical Analysis of Gage Recordso Regional Regression Equations
[8J Precipitation/Runoff Model HEC-1 [TR-20, HEC-1, HEC-HMS etc.]o Other (please attach description)

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

4. Review/Approval of Analysis

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

5. Impacts of Sediment Transport on Hydrology

Was sediment transport considered? 0 Yes [8J No If yes, then fill out Section F (Sediment Transport) of Form 3. If No, then attach
your explanation for why sediment transport was not considered.

B. HYDRAULICS

1. Reach to be Revised

Downstream Limit

Upstream Limit

iydraulic Method Used

Description

50'S &800'W of 132nd St &Rio
Verde Dr

50'S & 200'W of 128th St & Rio
Verde Dr

Cross Section

0.034

0.373

Water-Surface Elevations (ft.)

Effective Proposed/Revised

2538.80

2575.58

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

3. Pre-Submittal Review of Hydraulic Models

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

HEC-2/HEC-RAS models reviewed with CHECK-2/CHECK-RAS?

4. Models Submitted

[8J Yes D No

Duplicate Effective Model*
Corrected Effective Model·
Existing or Pre-Project Conditions Model
Revised or Post-Project Conditions Model
Other - (attach description)

Natural File Name:
Natural File Name:
Natural File Name: RV_Wash_10.prj
Natural File Name:
Natural File Name:

Floodway File Name:
Floodway File Name:
Floodway File Name: No Floodway
Floodway File Name:
Floodway File Name:

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

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

C. MAPPING REQUIREMENTS

A certified topographic map must be submitted showing the following information (where applicable): the boundaries of the effective, existing, and
proposed conditions 1%-annual-chance floodplain (for approximate Zone A revisions) or the boundaries of the 1%- and O.2%-annual-chance
floodplains and regulatory f100dway (for detailed Zone AE, AO, and AH revisions); location and alignment of all cross sections with stationing control
indicated; stream, road, and other alignments (e.g., dams, levees, etc.); current community easements and boundaries; boundaries 'of the
requester's property; certification of a registered professional engineer registered in the subject State; location and description of reference marks;
and the referenced vertical datum (NGVD, NAVD, etc.).

Note that the boundaries of the existing or proposed conditions floodplains and regulatory f100dway to be shown on the revised FIRM and/or FBFM
must tie-in with the effective floodplain and regulatory f100dway boundaries. Please attach a copy of the effective FIRM and/or FBFM, annotated
to show the boundaries of the revised 1%- and 0.2%-annual-chance floodplains and regulatory f100dway that tie-in with the boundaries of the
effective 1%- and 0.2%-annual-chance floodplain and regulatory f100dway at the upstream and downstream limits of the area of revision.

D. COMMON REGULATORY REQUIREMENTS •
1. For CLOMR requests, do Base Flood Elevations (BFEs) increase? DYes D No

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

2. Does the request involve the placement or proposed pla'cement of fill? DYes [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 f100dway being revised? DYes [8J No

If Yes, attach evidence of regulatory f100dway revision notification. As per Paragraph 65.7(b)(1) of the NFIP Regulations, notification is required
for requests involving revisions to the regulatory f1oodway. (Not required for revisions to approximate 1%-annual-chance floodplains [studied
Zone A designation] unless a regulatory f100dway is being added. Elements and examples of regulatory f100dway revision notification can be
found in the MT-2 Form 2 Instructions.)

4. For LOMR requests, does this request require property owner notification and acceptance of BFE increases? DYes [8J No

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

•
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FEDERAL EMERGENCY MANAGEMENT AGENCY

RIVERINE HYDROLOGY & HYDRAULICS FORM
a.M.B No. 3067-0148

Expires September 30,2005

PAPERWORK REDUCTION ACT

Public reporting burden for this form is estimated to average 3 hours per response. The burden estimate includes the time for reviewing instructions,
searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You are not
required to respond to this collection of information unless a valid 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,
Federal Emergency Management Agency, 500 C Street, SW, Washington DC 20472, Paperwork Reduction Project (3067-0148). Submission of the
form is required to obtain or retain benefits under the National Flood Insurance Program. Please do not send your completed survey to the
above address.

Flooding Source: Rio Verde Wash 10
Note: Fill out one form for each flooding source studied

A. HYDROLOGY

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

o Not revised (skip to section 2)

o Alternative methodology

o No existing analysis

o Proposed Conditions (CLOMR)

I8l Improved data

D Changed physical condition of watershed

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

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

Methodology for New Hydrologic Analysis (check all that apply)

D Statistical Analysis of Gage Records
o Regional Regression Equations

I8l Precipitation/Runoff Model HEC-1 [TR-20, HEC-1, HEC-HMS etc.]o Other (please attach description)

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

4. Review/Approval of Analysis

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

5. Impacts of Sediment Transport on Hydrology

Was sediment transport considered? DYes l8l No If yes, then fill out Section F (Sediment Transport) of Form 3. If No, then attach
your explanation for why sediment transport was not considered.

B. HYDRAULICS

1. Reach to be Revised

Downstream Limit

Upstream Limit

Hydraulic Method Used

Description Cross Section

2350'S & 350'E of 144th St & Rio 6.697
Verde D

1800'N &2300'E of 144th S &Rio 9.689
Verde D

Water-Surface Elevations (ft.)

Effective Proposed/Revised

2344.66

2625.39

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

3. Pre-Submittal Review of Hydraulic Models

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

•
HEC-2/HEC-RAS models reviewed with CHECK-2/CHECK-RAS? I:8J Yes 0 No

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 File Name:
Natural File Name:
Natural File Name: RV_Wash_10.prj
Natural File Name:
Natural File Name:

Floodway File Name:
Floodway File Name:
Floodway File Name: No Floodway
Floodway File Name:
Floodway File Name:

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

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

C. MAPPING REQUIREMENTS

A certified topographic map must be submitted showing the following information (where applicable): the boundarieS of the effective, existing, and
proposed conditions 1%-annual-chance floodplain (for approximate Zone A revisions) or the boundaries of the 1%- and 0.2%-annual-chance
floodplains. and regulatory f100dway (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 ea"sements and boundaries; boundaries of the
requester's property; certification of a registered professional engineer registered in the subject State; location and description of reference marks;
and the referenced vertical datum (NGVD, NAVD, etc.).

"Note that the boundaries of the existing or proposed conditions floodplains and regulatory f100dway to be shown on the revised FIRM and/or FBFM
must tie-in with the effective floodplain and regulatory f100dway boundaries. Please attach a copy of the effective FIRM and/or FBFM, annotated
to" show the boundaries of the revised 1%- and 0.2%-annual-chance floodplains and regulatory f100dway that tie-in with the boundaries of the
effective 1%- and 0.2%-annual-chance floodplain and regulatory f100dway at the upstream and downstream limits of the area of revision.

D. COMMON REGULATORY REQUIREMENTS •
1. For CLOMR requests, do Base Flood Elevations (BFEs) increase? DYes 0 No

For CLOMR requests, if either of the following is true, please submit evidence of compliance with Section 65.12 of the NFIP regulations:
The proposed project encroaches upon a regulatory f100dway and would result in increases above 0.00 foot.

• The proposed project encroaches upon a SFHA with BFEs established and would result in increases above 1.00 foot.

2. Does the request involve the placement or proposed placement of fill? DYes I: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 fJoodway being revised? DYes I:8J No

If Yes, attach evidence of regulatory f100dway revision notification. As per Paragraph 65.7(b)(1) of the NFIP Regulations, notification is required
for requests involving revisions to the regulatory f1oodway. (Not required for revisions to approximate 1%-annual-chance floodplains [studied
Zone A designation) unless a regulatory f100dway is being added. Elements and examples of regulatory f100dway revision notification can be
found in the MT-2 Form 2 Instructions.)

4. For LOMR requests, does this request require property owner notification and acceptance of BFE increases? DYes I:8J No

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

•
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FEDERAL EMERGENCY MANAGEMENT AGENCY

RIVERINE HYDROLOGY & HYDRAULICS FORM

PAPERWORK REDUCTION ACT

a.M.B No. 3067-0148
Expires September 30, 2005

Public reporting burden for this form is estimated to average 3 hours per response. The burden estimate includes the time for reviewing instructions,
searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You are not
required to respond to this collection of information unless a valid OMB control number appears in the upper right comer of this form. Send
comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management,
Federal Emergency Management Agency, 500 C Street, SW, Washington DC 20472, Paperwork Reduction Project (3067-0148). Submission of the
form is required to obtain or retain benefits under the National Flood Insurance Program. Please do not send your completed survey to the
above address.

Flooding Source: Rio Verde Wash A Tank Spillway
Note: Fill out one form for each flooding source studied

A. HYDROLOGY

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

o Not revised (skip to section 2)

o Alternative methodology

o No existing analysis

o Proposed Conditions (CLOMR)

~ Improved data

o Changed physical condition of watershed

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

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

Methodology for New Hydrologic Analysis (check all that apply)

o Statistical Analysis of Gage Recordso Regional Regression Equations
~ Precipitation/Runoff Model HEC-1 rrR-20, HEC-1, HEC-HMS etc.]o Other (please attach description)

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

4. Review/Approval of Analysis

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

5. Impacts of Sediment Transport on Hydrology

Was sediment transport considered? 0 Yes ~ No If yes, then fill out Section F (Sediment Transport) of Form 3. If NO,"then attach
your explanation for why sediment transport was not considered.

B. HYDRAULICS

1. Reach to be Revised

Downstream Limit

Upstream Limit

Hydraulic Method Used

Description Cross Section

1800'N & 3800W of 144th S & Rio 0.017
Verde D

380' upstream of the Black Hill 1.378
Tank dam

Water-Surface Elevations (ft.)

Effective Proposed/Revised

2457.42

2610.82

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

3. Pre-Submittal Review of Hydraulic Models

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

HEC-2/HEC-RAS models reviewed with CHECK-2/CHECK-RAS?

4. Models Submitted

18I Yes D No

Duplicate Effective Model'
Corrected Effective Model'
Existing or Pre-Project Conditions Model
Revised or Post-Project Conditions Model
Other - (attach description)

. Natural File Name:
Natural File Name:
Natural File Name:
Natural File Name:
Natural File Name:

Floodway File Name:
Floodway File Name:

RV_Wash_A_Tank_S.prj Floodway File Name:
Floodway File Name:
Floodway File Name:

No Floodway

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

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

C. MAPPING REQUIREMENTS

A certified topographic rnap 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 f100dway (for detailed Zone AE, AO, and AH revisions); location and alignment of all cross sections with stationing control
indicated; stream, road, and other alignments (e.g., dams: levees, etc.); current community easements and boundaries; boundaries of the
requester's property; certification of a registered professional engineer registered in the subject State; location and description of reference marks;
and the referenced vertical datum (NGVD, NAVD. etc.).

Note that the boundaries of the existing or proposed conditions floodplains and regulatory f100dway to be shown on the revised FIRM and/or FBFM
must tie-in with the effective floodplain and regulatory f100dway boundaries. Please attach a copy of th~ effective FIRM and/or FBFM, annotated
to show' the boundaries of the revised 1%- and 0.2%-annual-chance floodplains arid regulatory f100dway that tie-in with the boundaries of the
effective 1%- and 0.2%-annual-chance floodplain and regulatory f100dway at the upstream and downstream limits of the area of revision.

D. COMMON REGULATORY REQUIREMENTS •
1. For CLOMR requests, do Base Flood Elevations (BFEs) increase? DYes D No

For CLOMR requests, if either of the following is true, please submit evidence of compliance with Section 65.12 of the NFIP regulations:
The proposed project encroaches upon a regulatory f100dway and would result in increases above 0.00 foot.
The proposed project encroaches upon a SFHA with BFEs established and would result in increases above 1.00 foot.

2. Does the request involve the placement or proposed placement of fill? DYes r8J 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 f100dway being revised? DYes r8J No

If Yes, attach evidence of regulatory f100dway revision notification. As per Paragraph 65.7(b)(1) of the NFIP Regulations. notification is required
for requests involving revisions to the regulatory f1oodway. (Not required for revisions to approximate 1%-annual-chance floodplains [studied
Zone A designation] unless a regulatory f100dway is being added. Elements and examples of regulatory f100dway revision notification can be
found in the MT-2 Form 2 Instructions.)

4. For LOMR requests. does this request require property owner notification and acceptance of BFE increases? DYes r8J No

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

•
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FEDERAL EMERGENCY MANAGEMENT AGENCY

RIVERINE HYDROLOGY & HYDRAULICS FORM

PAPERWORK REDUCTION ACT

a.M.B No. 3067-0148
Expires September 30, 2005

Public reporting burden for this form is estimated to average 3 hours per response. The burden estimate includes the time for reviewing instructions,
searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You are not
required to respond to this collection of information unless a valid 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,
Federal Emergency Management Agency, 500 C Street, SW, Washington DC 20472, Paperwork Reduction Project (3067-0148). Submission of the
form is required to obtain or retain benefits under the National Flood Insurance Program. Please do not send your completed survey to the
above address.

IFlooding Source: Rio Verde Wash A Trib 1
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 2)

o Alternative methodology

D No existing analysis

o Proposed Conditions (CLOMR)

181 Improved data

o Changed physical condition of watershed

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

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

'1ethodology for New Hydrologic Analysis (check all that apply)

D Statistical Analysis of Gage Records
D Regional Regression Equations

181 Precipitation/Runoff Model HEC-1 [TR-20, HEC-1, HEC-HMS etc.)o Other (please attach description)

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

4. Review/Approval of Analysis

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

5. Impacts of Sediment Transport on Hydrology

Was sediment transport considered? DYes 181 No If yes, then fill out Section F (Sediment Transport) of Form 3. If No, then attach
your explanation for why sediment transport was not considered.

B. HYDRAULICS

1. Reach to be Revised

Downstream Limit

Upstream Limit

tdraulic Method Used

Description Cross Section

2200'N & 1500'W of 144th S & Rio 0.122
Verde 0

650'N & 250'E of 144th St & Rio 3.405
Verde Dr

Water-Surface Elevations (ft.)

Effective Proposed/Revised

2422.88

2797.10

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

3. Pre-Submittal Review of Hydraulic Models

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

•
HEC-2/HEC-RAS models reviewed with CHECK-2/CHECK-RAS?

4. Models Submitted

~ Yes D No

Duplicate Effective Model*
Corrected Effective Model*
Existing or Pre-Project Conditions Model
Revised or Post-Project Conditions Model
Other - (attach description)

Natural File Name:
Natural File Name:
Natural File Name: RV_Wash_A.prj
Natural File Name:
Natural File Name:

Floodway' File Name:
Floodway File Name:
Floodway File Name: No Floodway
Floodway File Name:
Floodway File Name:

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

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

c. MAPPING REQUIREMENTS

A certified topographic map must be submitted showing the following information (where applicable): the boundaries of the effective, existing, and
proposed conditions 1%-annual-chance floodplain (for approximate Zone A revisions) or the boundaries of the 1%- and 0.2%-annual-chance
floodplains and regulatory f100dway (for detailed Zone AE, AO, and AH revisions); location and alignment of all cross sections with stationing control
indicated; stream, road, and other alignments (e.g., dams, levees, etc.); current community easements and boundaries; boundaries of the
requester's property; certification of a registered professional engineer registered in the subject State; location and description of reference marks;
and the referenced vertical datum (NGVD, NAVD, etc.).

Note that the boundaries of the existing or proposed conditions floodplains and regulatory f100dway to be shown on the revised FIRM and/or FBFM
must tie-in with the effective floodplain and regulatory f100dway boundaries. Please attach a copy of the effective FIRM and/or FBFM, annotated
to show the boundaries of the revised 1%- and 0.2%-annual-chance floodplains and regulatory f100dway that tie-in with the boundaries of the
effective 1%- and 0.2%-annual-chance floodplain and regulatory floodway at the upstream and downstream limits of the area of revision.

D. COMMON REGULATORY REQUIREMENTS •
1. For CLOMR requests, do Base Flood Elevations (BFEs) increase? DYes D No

For CLOMR requests, if either of the following is true, please submit evidence of compliance with Section 65.12 of the NFIP regulations:
The proposed project encroaches upon a regulatory f100dway and would result in increases above 0.00 foot.
The proposed project encroaches upon a SFHA with BFEs established and would result in increases above 1.00 foot.

2. Does the request involve the placement or proposed placement of fill? 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 anystructures 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 f100dway being revised? D Yes ~ No

If Yes, attach evidence of regulatory f100dway revision notification. As per Paragraph 65.7(b)(1) of the NFIP Regulations, notification is required
for requests involving revisions to the regulatory f1oodway. (Not required for revisions to approximate 1%-annual-chance floodplains [studied
Zone A designation] unless a regulatory f100dway is being added. Elements and examples of regulatory f100dway revision notification can be
found in the MT-2 Form 2 Instructions.)

4. For LOMR requests, does this request require property owner notification and acceptance of BFE increases? D Yes ~ No

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

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



FEDERAL EMERGENCY MANAGEMENT AGENCY

RIVERINE HYDROLOGY & HYDRAULICS FORM

PAPERWORK REDUCTION ACT

O.M.B No. 3067-0148
E;'Cpires September 30,2005

Public reporting burden for this form is estimated to average 3 hours per response. The burden estimate includes the time for reviewing instructions,
searching existing data sources, gathering and maintaining the needed data. and completing, reviewing, and submitting the form. You are not
required to respond to this collection of information unless a valid 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,
Federal Emergency Management Agency, 500 C Street, SW, Washington DC 20472, Paperwork Reduction Project (3067-0148). Submission of the
form is required to obtain or retain benefits under the National Flood Insurance Program. Please do not send your completed survey to the
above address.

Flooding Source: Rio Verde Wash A Trib 2
Note: Fill out one form for each flooding source studied

A. HYDROLOGY

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

o Not revised (skip to section 2)

o Alternative methodology

o No existing analysis

o Proposed Conditions (CLOMR)

181 Improved data

o Changed physical condition of watershed

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

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

Methodology for New Hydrologic Analysis (check all that apply)

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

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

4. Review/Approval of Analysis

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

5. Impacts of Sediment Transport on Hydrology

Was sediment transport considered? 0 Yes· [8] No If yes. then fill out Section F (Sediment Transport) of Form 3. If No, then attach
your explanation for why sediment transport was not considered.

B. HYDRAULICS

1. Reach to be Revised

Downstream Limit

Upstream Limit

Hydraulic Method Used

Description Cross Section

2100'N &1800'W of 144th S &Rio 0.065
Verde D

700'N & 41 OO'E of 128th St & 1.920
Dixileta D

Water-Surface Elevations (ft.)

Effective Proposed/Revised

2421.59

2622.53

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

3. Pre-Submittal Review of Hydraulic Models

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

HEC-21HEC-RAS models reviewed with CHECK-21CHECK-RAS?

4. Models Submitted

[8J Yes 0 No

Duplicate EffectiveModel"
Corrected Effective Model"
Existing or Pre-Project Conditions Model
Revised or Post-Project Conditions Model
Other - (attach description)

Natural File Name:
Natural File Name:
Natural File Name: RV_Wash_A.prj
Natural File Name:
Natural File Name:

Floodway File Name:
Floodway File Name:
Floodway File Name: No Floodway
Floodway File Name:
Floodway File Name:

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

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

C. MAPPING REQUIREMENTS

A certified topographic map must be submitted showing the following information (where applicable): the boundaries of the effective, existing, and
proposed conditions 1%-annual-chance floodplain (for approximate Zone A revisions) or the boundaries of the 1%- and 0.2%-annual-chance
floodplains and regulatory f100dway (for detailed Zone AE, AO, and AH revisions); location and alignment of all cross sections with stationing control
indicated; stream, road, and other alignments (e.g., dams, levees, etc.); current community easements and boundaries; boundaries of the
requester's property; certification of a registered professional engineer registered in the subject State; location and description of reference marks;
and the referenced vertical datum (NGVD, NAVD, etc.).

Note that the boundaries of the existing or proposed conditions floodplains and regulatory f100dway to be shown on the revised FIRM and/or FBFM
must tie-in with the effective floodplain and regulatory f100dway boundaries. Please attach a copy of the effective FIRM and/or FBFM, annotated
to show the boundaries of the revised 1'Yo- and 0.2%-annual-chance floodplains and regulatory f100dway that tie-in with the boundaries of the
effective 1%- and 0.2%-annual-chance floodplain and regulatory f100dway at the upstream and downstream limits of the area of revision.

D. COMMON REGULATORY REQUIREMENTS •
1. For CLOMR requests, do Base Flood Elevations (BFEs) increase? DYes 0 No

For CLOMR requests, if either of the following is true, please submit evidence of compliance with Section 65.12 of the NFIP regulations:
The proposed project encroaches upon a regulatory f100dway and would result in increases above 0.00 foot.
The proposed project encroaches upon a SFHA with BFEs established and would result in increases above 1.00 foot.

2. Does the request involve the placement or proposed placement of fill? DYes [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 fJoodway being revised? DYes [8J No

If Yes, attach evidence of regulatory f100dway revision notification. As per Paragraph 65.7(b)(1) of the NFIP Regulations, notification is required
for requests involving revisions to the regulatory f1oodway. (Not required for revisions to approximate 1%-annual-chance floodplains [studied
Zone A designation) unless a regulatory f100dway is being added. Elements and examples of regulatory f100dway revision notification can be
found in the MT-2 Form 2 Instructions.)

4. For LOMR requests, does this request require property owner notification and acceptance of BFE increases? DYes [8J No

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

•
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FEDERAL EMERGENCY MANAGEMENT AGENCY

RIVERINE HYDROLOGY & HYDRAULICS FORM

PAPERWORK REDUCTION ACT

a.M.B No. 3067-0148
Rypires September 30, 2005

Public reporting burden for this form is estimated to average 3 hours per response. The burden estimate includes the time for reviewing instructions,
searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You are not
required to respond to this collection of information unless a valid OMB control number appears in the upper right corner of this form. Send
comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management,
Federal Emergency Management Agency, 500 C Street. SW, Washington DC 20472, Paperwork Reduction Project (3067-0148). Submission of the
form is required to obtain or retain benefits under the National Flood Insurance Program. Please do not send your completed survey to the
above address.

Flooding Source: Rio Verde Wash A
Note: Fill out one form for each flooding source studied

A. HYDROLOGY

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

o Not revised (skip to section 2)

o Alternative methodology

o No existing analysis

D Proposed Conditions (CLOMR)

[8] Improved data

o Changed physical condition of watershed

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

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

Methodology for New Hydrologic Analysis (check all that apply)

o Statistical Analysis of Gage Records
o Regional Regression Equations

[8] Precipitation/Runoff Model HEC-1 [fR-20, HEC-1, HEC-HMS etc.]
o Other (please attach description)

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

4. Review/Approval of Analysis

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

5. Impacts of Sediment Transport on Hydrology

Was sediment transport considered? DYes [8] No If yes, then fill out Section F(Sediment Transport) of Form 3. If No, then attach
your explanation for why sediment transport was not considered.

B. HYDRAULICS

1. Reach to be Revised

Downstream Limit

Upstream Limit

Hydraulic Method Used

Description Cross Section

2200'N & 1300'W of 144th S & Rio 7.050
Verde D

1800'N & 11 OO'E of 122th St & 9.834
Dixileta D

Water-Surface Elevations (ft.)

Effective Proposed/Revised

2410.20

2678.57

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

3. Pre-Submittal Review of Hydraulic Models

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

HEC-21HEC-RAS models reviewed with CHECK-21CHECK-RAS?

4. Models Submitted

~ Yes 0 No

Duplicate Effective Model'
Corrected Effective Model'
Existing or Pre-Project Conditions Model
Revised or Post-Project Conditions Model
Other - (attach description)

Natural File Name:
Natural File Name:
Natural File Name: RV_Wash_A.prj
Natural File Name:
Natural File Name:

Floodway File Name:
Floodway File Name:
Floodway File Name: No Floodway
Floodway File Name:
Floodway File Name:

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

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

C. MAPPING REQUIREMENTS

A certified topographic map must be submitted showing the following information (where applicable): the boundaries of the effective, existing, and
proposed conditions 1%-annual-chance floodplain (for approximate Zone A revisions) or the boundaries of the 1%- and 0.2%-annual-chance
floodplains and regulatory f100dway (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 subjecl State; location and description of reference marks;
and the referenced vertical datum (NGVD, NAVD, etc.).

Note that the boundaries of the existing or proposed conditions floodplains and regulatory f100dway to be shown on the revised FIRM and/or FBFM
must tie-in with lhe effective floodplain and regulatory f100dway boundaries. Please attach a copy of the effective FIRM and/or FBFM, annotated
to show the boundaries of the revised 1%- and 0.2%-annual-chance floodplains and regulatory f100dway that tie-in with the boundaries of the
effective 1%- and 0.2%-annual-chance floodplain and regulatory f100dway at the upstream and downstream limits of the area of revision.

D. COMMON REGULATORY REQUIREMENTS
•

1. For CLOMR requests, do Base Flood Elevations (BFEs) increase? DYes 0 No

For CLOMR requests, if either of the following is true, please submit evidence of compliance with Section 65.12 of the NFIP regulations:
The proposed project encroaches upon a regulatory f100dway and would result in increases above 0.00 foot.
The proposed project encroaches upon a SFHA with BFEs established and would result in increases above 1.00 foot.

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

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

3. For LOMR requests, is the regulatory f100dway being revised? o Yes ~No

If Yes, attach evidence of regulatory f100dway revision notification. As per Paragraph 65.7(b)(1) of the NFIP Regulations, notification is required
for requests involving revisions to the regulatory f1oodway. (Not required for revisions to approximate 1%-annual-chance floodplains [studied
Zone A designation] unless a regulatory f100dway is being added. Elements and examples of regulatory f100dway revision notification can be
found in the MT-2 Form 2 Instructions.)

4. For LOMR requests, does this request require property owner notification and acceptance of BFE increases? o Yes ~ No

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

•
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FEDERAL EMERGENCY MANAGEMENT AGENCY

RIVERINE HYDROLOGY & HYDRAULICS FORM

PAPERWORK REDUCTION ACT

O.M.B No. 3067-0148
Expires September 30,2005

Public reporting burden for this form is estimated to average 3 hours per response. The burden estimate includes the time for reviewing instructions,
searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You are not
required to respond to this collection of information unless a valid 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,
Federal Emergency Management Agency, 500 C Street. SW, Washington DC 20472, Paperwork Reduction Project (3067-0148). Submission of the
form is required to obtain or retain benefits under the National Flood Insurance Program. Please do not send your completed survey to the
above address.

Flooding Source: Rio Verde Wash I Trib 3
Note: Fill out one form for each flooding source studied

A. HYDROLOGY

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

o Not revised (skip to section 2)

o Alternative methodology

o No existing analysis

o Proposed Conditions (CLOMR)

[8J Improved data

o Changed physical condition of watershed

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

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

Methodology for New Hydrologic Analysis (check all that apply)

o Statistical Analysis of Gage Recordso Regional Regression Equations
[8J Precipitation/Runoff Model HEC-1 [fR-20, HEC-1, HEC-HMS etc.]o Other (please attach description)

Please enclose all relevant models in digital format, maps, computations (including computation of parameters) and documentation to support
the new analysis. The document, "Numerical Models Accepted by FEMA for NFIP Usage" lists the models accepted by FEMA. This document
can be found at: http://W\N\NJema.gov/miUtsd/en_modl.htm.

4. Review/Approval of Analysis

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

5. Impacts of Sediment Transport on Hydrology

Was sediment transport considered? 0 Yes [8J No If yes, then fill out Section F (Sediment Transport) of Form 3. If No, then attach
your .explanation for why sediment transport was not considered.

B. HYDRAULICS

1. Reach to be Revised

Downstream Limit

Upstream Limit

Hydraulic Method Used

Description

1200'S &1600W of 144th St &
Lone Mnt R

400'S & 200W of 136th St &
Westland Dr

Cross Section

0.098

0.797

Water-Surface Elevations (ft.)

Effective Proposed/Revised

2470.79

2555.16

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

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



B. HYDRAULICS (CONTINUED)

3. Pre-Submittal Review of Hydraulic Models

FEMA has developed two review programs, CHECK-2 and CHECK-RAS, to aid in the review of HEC-2 and HEC-RAS hydraulic models,
respectively. These review programs verify that the hydraulic estimates and assumptions in the model data are in accordance with NFIP
requirements, and that the data are comparable with the assumptions and limitations of HEC-21HEC-RAS. CHECK-2 and CHECK-RAS identify
areas of potential error or concern. These tools do not replace engineering jUdgment. CHECK-2 and CHECK-RAS can be downloaded from
http://www.fema.gov/mitltsd/frm_soft.htm. We recommend that you review your HEC-2 and HEC-RAS models with CHECK-2 and CHECK
RAS. If you disagree with a message, please attach an explanation of why the message is not valid in this case. Review of your submittal and
resolution of valid modeling discrepancies will result in reduced review time. .

HEC-21HEC-RAS models reviewed with CHECK-2/CHECK-RAS? ~ Yes D No

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 File Name:
Natural File Name:
Natural File Name: RV_WashJprj
Natural File Name:
Natural File Name:

Floodway File Name:
Floodway File Name:
Floodway File Name: No Floodway
Floodway File Name:
Floodway File Name:

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

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

C. MAPPING REQUIREMENTS

A certified topographic map must be submitted showing the following information (where applicable): the boundaries of the effective, existing, and
proposed conditions 1%-annual-chance floodplain (for approximate Zone A revisions) or the boundaries of the 1%- and 0.2%-annual-chance
floodplains and regulatory f100dway (for detailed Zone AE, AO, and AH revisions); location and alignment of all cross sections with stationing control
indicated; stream, road, and other alignments (e.g., dams, levees, etc.); current community easements' and boundaries; boundaries of the
requester's property; certification of a registered professional engineer registered in the subject State; location and description of reference marks;
and the referenced vertical datum (NGVD, NAVD, etc.).

Note that the boundaries of the existing or proposed conditions floodplains and regulatory f100dway to be shown on the revised FIRM and/or FBFM
must tie-in with the effective floodplain and regulatory f100dway boundaries. Please attach a copy of the effective FIRM and/or FBFM, annotated
to show the boundaries of the revised 1%- and 0.2%-annual-chance floodplains and regulatory f100dway that tie-in with the boundaries of the
effective 1%- and O.2%-annual-chance floodplain and regulatory f100dway at the upstream and downstream limits of the area of revision.

D. COMMON REGULATORY REQUIREMENTS
•

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

For CLOMR requests, if either of the following is true, please submit evidence of compliance with Section 65.12 of the NFIP regulations:
The proposed project encroaches upon a regulatory f100dway and would result in increases above 0.00 foot.
The proposed project encroaches upon a SFHA with BFEs established and would result in increases above 1.00 foot.

2. Does the request involve the placement or proposed placement of fill? DYes [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 f100dway being revised? DYes [8] No

If Yes, attach evidence of regulatory f100dway revision notification. As per Paragraph 65.7(b)(1) of the NFIP Regulations, notification is required
for requests involving revisions to the regulatory f1oodway. (Not required for revisions to approximate 1%-annual-chance floodplains [studied
Zone A designation) unless a regulatory f100dway is being added. Elements and examples of regulatory f100dway revision notification can be
found in the MT-2 Form 2 Instructions.)

4. For LOMR requests, does this request require property owner notification and acceptance of BFE increases? DYes [8J No

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

•
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FEDERAL EMERGENCY MANAGEMENT AGENCY

RIVERINE HYDROLOGY & HYDRAULICS FORM

PAPERWORK REDUCTION ACT

O.M.B No. 3067-0148
Expires September 30,2005

Public reporting burden for this form is estimated to average 3 hours per response. The burden estimate includes the time for reviewing instructions,
searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You are not
required to respond to this collection of information unless a valid 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,
Federal Emergency Management Agency, 500 C Street, SW, Washington DC 20472, Paperwork Reduction Project (3067-0148). Submission of the
form is required to obtain or retain benefits under the National Flood Insurance Program. Please do not send your completed survey to the
above address.

Flooding Source: Rio Verde Wash I
Note: Fill out one form for each flooding source studied

A. HYDROLOGY

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

o Not revised (skip to section 2)

o Alternative methodology

o No existing analysis

o Proposed Conditions (CLOMR)

I:8J Improved data

o Changed physical condition of watershed

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

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

Methodology for New Hydrologic Analysis (check all that apply)

o Statistical Analysis of Gage Recordso Regional Regression Equations
I:8J Precipitation/Runoff Model HEC-1 [TR-20, HEC-1, HEC-HMS etc.)
o Other (please attach description)

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

4. Review/Approval of Analysis

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

5. Impacts of Sediment Transport on Hydrology

Was sediment transport considered? 0 Yes I:8J No If yes, then fill out Section F (Sediment Transport) of Form 3. If No, then attach
your explanation for why sediment transport was not considered.

B. HYDRAULICS

1. Reach to be Revised

Downstream Limit

Upstream Limit

rlydraulic Method Used

Description

1100'S & 1500'W of 144th St &
Lone Mnt R

3100'N & 450'W of 136th St &
Lone Mnt Rd

Cross Section

6.423

7.262

Water-Surface Elevations (ft.)

Effective Proposed/Revised

2465.11

2567.42

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

3. Pre-Submittal Review of Hydraulic Models

FEMA has developed two review programs, CHECK-2 and CHECK-RAS, to aid in the review of HEC-2 and HEC-RAS hydraulic models,
respectively. These review programs verify that the hydraulic estimates and assumptions in the model data are in accordance with NFIP
requirements, and that the data are comparable with the assumptions and limitations of HEC-21HEC-RAS. CHECK-2 and CHECK-RAS identify
areas of potential error or concern. These tools do not replace engineering jUdgment. CHECK-2 and CHECK-RAS can be downloaded from
http://www.fema.gov/miUtsd/frm_soft.htm. We recommend that you review your HEC-2 and HEC-RAS models with CHECK-2 and CHECK
RAS. If you disagree with a message, please attach an explanation of why the message is not valid in this case. Review of your submittal and
resolution of valid modeling discrepancies will result in reduced review time.

HEC-21HEC-RAS models reviewed with CHECK-21CHECK-RAS? [8J Yes D No

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 File Name: .
Natural File Name:
Natural File Name: RV_WashJprj
Natural File Name:
Natural File Name:

Floodway File Name:
Floodway File Name:
Floodway File Name: No Floodway
Floodway File Name:
Floodway File Name:

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

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

C. MAPPING REQUIREMENTS

A certified topographic map must be submitted showing the following information (where applicable): the boundaries of the effective, existing, and
proposed conditions 1%-annual-chance floodplain (for approximate Zone A revisions) or the boundaries of the 1%- and 0.2%-annual-chance
floodplains and regulatory f100dway (for detailed Zone AE, AO, and AH revisions); .location and alignment of all cross sections with stationing control
indicated; stream, road, and other alignments (e.g., dams, levees, etc.); current community easements and boundaries; boundaries of the
requester's property; certification of a registered professional engineer registered in the subject State; location and description of reference marks;
and the referenced vertical datum (NGVD, NAVD, etc.).

Note that the boundaries of the existing or proposed conditions floodplains and regulatory floodway to be shown on the revised FIRM and/or FBFM
must tie-in with the effective floodplain and regulatory f100dway boundaries. Please attach a copy of the effective FIRM and/or FBFM, annotated
to show the boundaries of the revised 1%- andO.2%-annual-chance floodplains and regulatory floodway that tie-in With the boundaries of the
effective 1%- and 0.2%-annual-chance floodplain and regulatory floodway at the upstream and downstream limits of the area of revision.

D. COMMON REGULATORY REQUIREMENTS •
1. For CLOMR requests, do Base Flood Elevations (BFEs) increase? DYes D No

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

2. Does the request involve the placement or proposed placement of fill? DYes [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 f100dway being revised? DYes [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 f1oodway. (Not required for revisions to approximate 1%-annual-chance floodplains [studied
Zone A designation] unless a regulatory f100dway is being added. Elements and examples of regulatory f100dway revision notification can be
found in the MT-2 Form 2 Instructions.)

4. For LOMR requests, does this request require property owner notification and acceptance of BFE increases? DYes [8J No

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

•
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..
FEDERAL EMERGENCY MANAGEMENT AGENCY

RIVERINE HYDROLOGY & HYDRAULICS FORM

PAPERWORK REDUCTION ACT

a.M.B No. 3067-0148
Expires September 30,2005

Public reporting burden for this form is estimated to average 3 hours per response. The burden estimate includes the time for reviewing instruCtions,
searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You are not
required to respond to this collection of information unless a valid OMB control number appears in the upper right comer of this form. Send
comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management,
Federal Emergency Management Agency, 500 C Street, SW, Washington DC 20472, PapelWork Reduction Project (3067-0148). Submission of the
form is required to obtain or retain benefits under the National Flood Insurance Program. Please do not send your completed survey to the
above address.

I
Flooding Source: Rio Verde Wash K Split 4
Note: Fill out one form for each flooding source studied

A. HYDROLOGY

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

o Not revised (skip to section 2)

o Alternative methodology

[8J No existing analysis

D Proposed Conditions (CLOMR)

o Improved data

D Changed physical condition of watershed

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

I

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

Methodology for New Hydrologic Analysis (check all that apply)

o Statistical Analysis of Gage Recordso Regional Regression Equations
[8J Precipitation/Runoff Model HEC-1 [TR-20, HEC-1, HEC-HMS etc.]
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. The document, "Numerical Models Accepted by FEMA for NFIP Usage" lists the models accepted by FEMA. This document
can be found at: http://www.fema.gov/miUtsd/en_modl.htm.

4. Review/Approval of Analysis

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

5. Impacts of Sediment Transport on Hydrology

Was sediment transport considered? 0 Yes [8J No If yes, then fill out Section F (Sediment Transport) of Form 3. If No, then attach
your explanation for why sediment transport was not considered.

B. HYDRAULICS

1. Reach to be Revised

Downstream Limit

Upstream Limit

rlydraulic Method Used

Description

650'N & 2400'E of 136th St &
Dove Valley

650'S & 200'E of 136th St & Rock
ViewRd

Cross Section

0.108

0.497

Water-Surface Elevations (ft.)

Effective Proposed/Revised

2548.91

2601.50

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

3. Pre-Submittal Review of Hydraulic Models

FEMA has developed two review programs, CHECK-2 and CHECK-RAS, to aid in the review of HEC-2 and HEC-RAS hydraulic models,
respectively. These review programs verify that the hydraulic estimates and assumptions in the model data are in accordance with NFIP
requirements, and that the data are comparable with the assumptions and limitations of HEC-21HEC-RAS. CHECK-2 and CHECK-RAS identify
areas of potential error or concern. These tools do not replace engineering judgment. CHECK-2 and CHECK-RAS can be downloaded from
http://WW.NJema.gov/mitltsd/frm_soft.htm. We recommend that you review your HEC-2 and HEC-RAS models with CHECK-2 and CHECK
RAS. If you disagree with a message, please attach an explanation of why the message is not valid in this case. Review of your submittal and
resolution of valid modeling discrepancies will result in reduced review time.

HEC-2/HEC-RAS models reviewed with CHECK-2/CHECK-RAS?

4. Models Submitted

I:8l Yes 0 No

Duplicate Effective Mode"
Corrected Effective Model'
Existing or Pre-Project Conditions Model
Revised or Post-Project Conditions Model
Other - (attach description)

Natural File Name:
Natural File Name:
Natural File Name: RV_Wash_K.prj
Natural File Name:
Natural File Name:

Floodway File Name:
Floodway File Name:
Floodway File Name: No Floodway
Floodway File Name:
Floodway File Name:

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

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

C. MAPPING REQUIREMENTS

A certified topographic map must be submitted showing the following information (where applicable): the boundaries of the effective, existing, and
proposed conditions 1%-annual-chance floodplain (for approximate Zone A revisions) or the boundaries of the 1%- and 0.2%-annual-chance
floodplains and regulatory f1oodway(for detailed Zone AE, AO, and AH revisions); location and alignment of all cross sections with stationing control
indicated; stream, road, and other alignments (e.g., dams, levees, etc.); current community easements and boundaries; boundaries of the
requester's property; certification of a registered professional engineer registered in the subject State; location and description of reference marks;
and the referenced vertical datum (NGVD, NAVD, etc.).

Note that the boundaries of the existing or proposed conditions floodplains and regulatory f100dway to be shown on the revised FIRM and/or FBFM
must tie-in with the effective floodplain and regulatory f100dway boundaries. Please attach a copy of the effective FIRM and/or FBFM, annotated
to show the boundaries of the revised 1%- and 0.2%-annual-chance floodplains and regulatory f100dway that tie-in with the boundaries of the
effective 1%- and 0.2%-annual-chance floodplain and regulatory f100dway at the upstream and downstream limits of the area of revision.

D. COMMON REGULATORY REQUIREMENTS

,.- ~ --,

•
1. For CLOMR requests, do Base Flood Elevations (BFEs) increase? DYes 0 No

For CLOMR requests, if either of the following is true, please submit evidence of compliance with Section 65.12 of the NFIP regUlations:
The proposed project encroaches upon a regulatory f100dway and would result in increases above 0.00 foot.
The proposed project encroaches upon a SFHA with BFEs established and would result in increases above 1.00 foot.

2. Does the request involve the placement or proposed placement of fill? DYes I: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 f100dway being revised? DYes I:8J No

If Yes, attach evidence of regulatory f100dway revision notification. As per Paragraph 65.7(b)(1) of the NFIP Regulations, notification is required
for requests involving revisions to the regulatory f1oodway. (Not required for revisions to approximate 1%-annual-chance floodplains [studied
Zone A designation) unless a regulatory f100dway is being added. Elements and examples of regulatory f100dway revision notification can be
found in the MT-2 Form 2 Instructions.)

4. For LOMR requests, does this request require property owner notification and acceptance of BFE increases? DYes I:8J No

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

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



FEDERAL EMERGENCY MANAGEMENT AGENCY

RIVERINE HYDROLOGY & HYDRAULICS FORM

PAPER'v".JORK REDUCTION ACT

a.M.B No. 3067-0148
Expires September 30,2005

Public reporting burden for this form is estimated to average 3 hours per response. The burden estimate includes the time for reviewing instructions,
searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You are not
required to respond to this collection of information unless a valid OMB control number appears in the upper right corner of this form. Send
comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management,
Federal Emergency Management Agency, 500 C Street, SW, Washington DC 20472, Paperwork Reduction Project (3067-0148). Submission of the
form is required to obtain or retain benefits under the National Flood Insurance Program. Please do not send your completed survey to the
above address.

Flooding Source: Rio Verde Wash K Trib 6
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 2)

D Alternative methodology

[8J No existing analysis

o Proposed Conditions (CLOMR)

D Improved data

o Changed physical condition of watershed

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

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

\t1ethodology for New Hydrologic Analysis (check all that apply)

D Statistical Analysis of Gage Records
D Regional Regression Equations

[8J Precipitation/Runoff Model HEC-1 [fR-20, HEC-1, HEC-HMS etc.]
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. The document, "Numerical Models Accepted by FEMA for NFIP Usage" lists the models accepted by FEMA. This document
can be found at: http://www.fema.gov/miVtsd/en_modl.htm. .

4. Review/Approval of Analysis

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

5. Impacts of Sediment Transport on Hydrology

Was sediment transport considered? 0 Yes [8J No If yes, then fill out Section F (Sediment Transport) of Form 3. If No, then attach
your explanation for why sediment transport was not considered.

B. HYDRAULICS

1. Reach to be Revised

Downstream Limit

Upstream Limit

riydraulic Method Used

Description

500'N &50W of 144th St & Rock
ViewRd

350'S &2300W of 144th St &
Black Mnt R

Cross Section

5.368

5.986

Water-Surface Elevations (ft.)

Effective Proposed/Revised

2508.63

2582.65

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

3. Pre-Submittal Review of Hydraulic Models

FEMA has developed two review programs, CHECK-2 and CHECK-RAS, to aid in the review of HEC-2 and HEC-RAS hydraulic models,
respectively. These review programs verify that the hydraulic estimates and assumptions in the model data are in accordance with NFIP
requirements, and that the data are comparable with the assumptions and limitations of HEC-2/HEC-RAS. CHECK-2 and CHECK-RAS identify
areas of potential error or concern. These tools do not replace engineering jUdgment. CHECK-2 and CHECK-RAS can be downloaded from.
http://WW\\I.fema.gov/miUtsd/frm_soft.htm. We recommend that you review your HEC-2 and HEC-RAS models with CHECK-2 and CHECK
RAS. If you disagree with a message, please attach an explanation of why the message is not valid in this case. Review of your submittal and
resolution of valid modeling discrepancies will result in reduced review time.

'.
HEC-2/HEC-RAS models reviewed with CHECK-2/CHECK-RAS?

4. Models Submitted

[8] Yes 0 No

Duplicate Effective Model'
Corrected Effective Model'
Existing or Pre-Project Conditions Model
Revised or Post-Project Conditions Model
Other - (attach description)

Natural File Name:
Natural File Name:
Natural File Name:
Natural File Name:
Natural File Name:

Floodwciy File Name:
Floodway File Name:

RV_Wash_K_Trib_6.prj Floodway File Name:
Floodway File Name:
Floodway File Name:

No Floodway

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

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

C. MAPPING REQUIREMENTS

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

Note that the boundaries of the existing or proposed conditions floodplains and regulatory floodway to be shown on the revised FIRM and/or FBFM
must tie-in with the effective floodplain and regulatory f100dway boundaries. Please attach a copy of the effective FIRM andJorFBFM, 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 f100dway at the upstream and downstream limits of the area of revision.

D. COMMON REGULATORY REQUIREMENTS •
1. For CLOMR requests, do Base Flood Elevations (BFEs) increase? DYes 0 No

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

2. Does the request involve the placement or proposed placement of fill? DYes [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 f100dway being revised? DYes [8] No

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

4. For LOMR requests, does this request require property owner notification and acceptance of BFE increases? DYes [8J No

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

•
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FEDERAL EMERGENCY MANAGEMENT AGENCY

RIVERINE HYDROLOGY & HYDRAULICS FORM

PAPERWORK REDUCTION ACT

O.MB No. 3067-0148
Expires September 30, 200S

Public reporting burden for this form is estimated to average 3 hours per response. The burden estimate includes the time for reviewing instructions,
searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You are not
required to respond to this collection of information unless a valid OMB control. number appears in the upper right corner of this form. Send
comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management,
Federal Emergency Management Agency, 500 C Street, SW, Washington DC 20472, Paperwork Reduction Project (3067-0148). Submission of the
form is required to obtain or retain benefits under the National Flood Insurance Program. Please do not send your completed survey to the
above address.

Flooding Source: Rio Verde Wash K Trib 6D1
Note: Fill out one form for each flooding source studied

A. HYDROLOGY

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

o Not revised (skip to section 2)

o Alternative methodology

[8] No existing analysis

o Proposed Conditions (CLOMR)

o Improved data

o Changed physical condition of watershed

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

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

Methodology for New Hydrologic Analysis (check all that apply)

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

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

4. Review/Approval of Analysis

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

5. Impacts of Sediment Transport on Hydrology

Was sediment transport considered? 0 Yes [8] No If yes, then fill out Section F (Sediment Transport) of Form 3. If No, then attach
your explanation for why sediment transport was not considered.

B. HYDRAULICS

1. Reach to be Revised

Downstream Limit

Upstream Limit

Hydraulic Method Used

Description

900'S & SOW of 144th St & Rock
ViewRd

SOO'N & 3100W of 144th St &
Rock View R

Cross Section

0.297

1.085

Water-Surface Elevations (ft.)

Effective Proposed/Revised

2489.70

2581.86

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

3. Pre-Submittal Review of Hydraulic Models

FEMA has developed two review programs. CHECK-2 and CHECK-RAS. to aid in the review of HEC-2 and HEC-RAS hydraulic models,
respectively. These review programs verify that the hydraulic estimates and assumptions in the model data are in accordance with NFIP
requirements, and that the data are comparable with the assumptions and limitations of HEC-21HEC-RAS. CHECK-2 and CHECK-RAS identify
areas of potential error or concern. These tools do not replace engineering jUdgment. CHECK-2 and CHECK-RAS can be downloaded from
http://www.fema.gov/mitftsd/frm_soft.htrn. We recommend that you review your HEC-2 and HEC-RAS models with CHECK-2 and CHECK
RAS. If you disagree with a message. please attach an explanation of why the message is not valid in this case. Review of your submittal and
resolution of valid modeling discrepancies will result in reduced review time.

HEC-2/HEC-RAS models reviewed with CHECK-21CHECK-RAS?

4. Models Submitted

I:8J Yes D No

Duplicate Effective Model'
Corrected Effective Model*
Existing or Pre-Project Conditions Model
Revised or Post-Project Conditions Model
Other - (attach description)

Natural File Name:
Natural File Name:
Natural File Name:
Natural File Name:
Natural File Name:

Floodway File Name:
Floodway File Name:

RV_Wash_K_Trib_6.p~ Floodway File Name:
Floodway File Name:
Floodway File Name:

No Floodway

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

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

C. MAPPING REQUIREMENTS

A certified topographic map must be submitted showing the following information (where applicable): the boundaries of the effective, existing, and
proposed conditions 1%-annual-chance floodplain (for approximate Zone A revisions) or the boundaries of the 1%- and 0.2%-annual-chance
floodplains and regulatory f100dway (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;

I and the referenced vertical datum (NGVD, NAVD, etc.).

Note that the boundaries of the existing or proposed conditions floodplains and regulatory f100dway to be shown on the revised FIRM and/or FBFM
must tie-in with the effective floodplain and regulatory f100dway boundaries. Please attach a copy of the effective FIRM and/or FBFM, annotated
to show the boundaries of the revised 1%- and 0.2%-annual-chance floodplains and regulatory f100dway that tie-in with the boundaries of the
effective 1%- and 0.2%-annual-chance floodplain and regulatory f100dway at the upstream and downstream limits of the area of revision.

D. COMMON REGULATORY REQUIREMENTS •
1. For CLOMR requests, do Base Flood Elevations (BFEs) increase? DYes D No

For CLOMR requests, if either of the following is true, please submit evidence of compliance with Section 65.12 of the NFIP regulations:
The proposed project encroaches upon a regulatory f100dway and would result in increases above 0.00 foot.
The proposed project encroaches upon a SFHA with BFEs established and would result in increases above 1.00 foot.

2. Does the request involve the placement or proposed placement of fill? DYes [gI 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 f100dway being revised? DYes I:8J No

If Yes. attach evidence of regulatory f100dway revision notification. As per Paragraph 65.7(b)(1) of the NFIP Regulations, notification is required
for requests involving revisions to the regulatory f1oodway. (Not reqUired for revisions to approximate 1%-annual-chance floodplains [studied
Zone A designation] unless a regulatory f100dway is being added. Elements and examples of regulatory f100dway revision notification can be
found in the MT-2 Form 2 Instructions.)

4. For LOMR requests, does this request require property owner notification and acceptance of BFE increases? DYes [gI No

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

•
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FEDERAL EMERGENCY MANAGEMENT AGENCY

RIVERINE HYDROLOGY & HYDRAULICS FORM

PAPER\"JORK REDUCTION ACT

O.M.B No. 3067-0148
Expires September 30, 2005

Public reporting burden for this form is estimated to average 3 hours per response. The burden estimate includes the time for reviewing instructions,
searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You are not
required to respond to this collection of information unless a valid OMB control number appears in the upper right corner of this form. Send
comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management,
Federal Emergency Management Agency, 500 C Street, SW, Washington DC 20472, Paperwork Reduction Project (3067-0148). Submission of the
form is required to obtain or retain benefits under the National Flood Insurance Program. Please do not send your completed survey to the
above address.

Flooding Source: Rio Verde Wash K Trib 6D
Note: Fill out one form for each flooding source studied

A. HYDROLOGY

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

o Not revised (skip to section 2)

o Alternative methodology

[8J No existing analysis

o Proposed Conditions (CLOMR)

o Improved data

o Changed physical condition of watershed

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

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

Methodology for New Hydrologic Analysis (check all that apply)

o Statistical Analysis of Gage Recordso Regional Regression Equations
[8J Precipitation/Runoff Model HEC-1 [TR-20, HEC-1, HEC-HMS etc.]o Other (please attach description)

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

4. Review/Approval of Analysis

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

5. Impacts of Sediment Transport on Hydrology

Was sediment transport considered? 0 Yes [8J No If yes, then fill out Section F (Sediment Transport) of Form 3. If No, then attach
your explanation for why sediment transport was not considered.

B. HYDRAULICS

1. Reach to be Revised

Downstream Limit

Upstream Limit

Hydraulic Method Used

Description Cross Section

600'S & 20W of 144th St & Rock 1.313
ViewRd

900'S & 200W of 144th St & Black 2.629
MntRd

Water-Surface Elevations (ft.)

Effective Proposed/Revised

2491.73

2657.08

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

3. Pre-Submittal Review of Hydraulic Models

FEMA has developed two review programs, CHECK-2 and CHECK-RAS, to aid in the review of HEC"2 and HEC-RAS hydraulic models,
respectively. These review programs verify that the hydraulic estimates and assumptions in the model data are in accordance with NFIP
requirements, and that the data are comparable with the assumptions and limitations of HEC-2/HEC-RAS. CHECK-2 and CHECK-RAS identify
areas of potential error or concern. These tools do not replace engineering jUdgment. CHECK-2 and CHECK-RAS can be downloaded from
http://VMW.fema.gov/mitltsd/frm_soft.htm. We recommend that you review your HEC-2 and HEC-RAS models with CHECK-2 and CHECK
RAS. If you disagree with a message, please attach an explanation of why the message is not valid in this case. Review of your submittal and
resolution of valid modeling discrepancies will result in reduced review time. '

HEC-2/HEC-RAS models reviewed with CHECK-2/CHECKcRAS?

4. Models Submitted

I:8J Yes D No

Duplicate Effective Model'
Corrected Effective Model'
Existing or Pre-Project Conditions Model
Revised or Post-Project Conditions Model
Other - (attach description)

Natural File Name:
Natural File Name:
Natural File Name:
Natural File Name:
Natural File Name:

Floodway File Name:
Floodway File Name:

RV_Wash_K_Trib_6.prj Floodway File Name: No Floodway
Floodway File Name:
Floodway File Name:

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

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

C. MAPPING REQUIREMENTS

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

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

D. COMMON REGULATORY REQUIREMENTS •
1. For CLOMR requests, do Base Flood Elevations (BFEs) increase? DYes D No

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

2. Does the request involve the placement or proposed placement of fill? DYes I: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? DYes I: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 added. Elements and examples of regulatory floodway revision notification can be
found in the MT-2 Form 2 Instructions.)

4. For LOMR requests, does this request require property owner notification and acceptance of BFE increases? DYes I:8J No

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

•
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FEDERAL EMERGENCY MANAGEMENT AGENCY

RIVERINE HYDROLOGY & HYDRAULICS FORM

PAPERWORK REDUCTION ACT

O.M.B No. 3067-0148
Expires September 30,2005

I
Public reporting burden for this form is estimated to average 3 hours per response. The burden estimate includes the time for reviewing instructions,
searching exisUng 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 Managernent,
Federal Emergency Management Agency, 500 C Street, SW, Washington DC 20472, Paperwork Reduction Project (3067-0148). Submission of the
form is required to obtain or retain benefits under the National Flood Insurance Program. Please do not send your completed survey to the
abOve address.

Flooding Source: Rio Verde Wash K Trib 11
Note: Fill out one form for each flooding source studied

A. HYDROLOGY

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

o Not revised (skip to section 2)

o AlternaUve methodology

r8J No existing analysis

o Proposed Conditions (CLOMR)

o Improved data

o Changed physical condition of watershed

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

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

'v1ethodology for New Hydrologic Analysis (check all that apply)

o StaUstical Analysis of Gage Recordso Regional Regression Equations
r8J Precipitation/Runoff Model HEC-1 [TR-20, HEC-1, HEC-HMS etc.]o Other (please attach description)

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

4. Review/Approval of Analysis

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

5. Impacts of Sediment Transport on Hydrology

Was sediment transport considered? 0 Yes r8J No If yes, then fill out Section F (Sediment Transport) of Form 3. If No, then attach
your explanation for why sediment transport was not considered.

B. HYDRAULICS

1. Reach to be Revised

Downstream Limit

Upstream Limit

Hydraulic Method Used

Description

2100'N &2700'E of 136th St &
Lone Mnt R

3700'N & 300'W of 136th St &
Lone Mnt Rd

Cross Section

0.831

1.534

Water-Surface Elevations (ft.)

Effective Proposed/Revised

2503.35

2596.82

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

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



B. HYDRAULICS (CONTINUED)

3. Pre-Submittal Review of Hydraulic Models

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

•
HEC-21HEC-RAS models reviewed with CHECK-2/CHECK-RAS?

4. Models Submitted

[8J Yes D No

Duplicate Effective Model·
Corrected Effective Model·
Existing or Pre-Project Conditions Model
Revised or Post-Project Conditions Model
Other - (attach description)

Natural File Name:
Natural File Name:
Natural File Name:
Natural File Name:
Natural File Name:

Floodway File Name:
Floodway File Name:

RV_Wash_K_Trib_1.prj Floodway File Name:
Floodway File Name:
Floodway File Name:

No Floodway

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

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

C. MAPPING REQUIREMENTS

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

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

D. COMMON REGULATORY REQUIREMENTS
•

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

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

2. Does the request involve the placement or proposed placement of fill? DYes [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? DYes [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 added. Elements and examples of regulatory f100dway revision notification can be
found in the MT-2 Form 2 Instructions.)

4. For LOMR requests, does this request require property owner notification and acceptance of BFE increases? DYes [8J No

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

•
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FEDERAL EMERGENCY MANAGEMENT AGENCY

RIVERINE HYDROLOGY & HYDRAULICS FORM

PAPERWORK REDUCTION ACT

a.M.B No. 3067-0148
Expires September 30,2005

Public reporting burden for this form is estimated to average 3 hours per response. The burden estimate includes the time for reviewing instructions,
searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You are not
required to respond to this collection of information unless a valid OMB control number appears in the upper right comer of this form. Send
comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management,
Federal Emergency Management Agency, 500 C Street, SW, Washington DC 20472, Paperwork Reduction Project (3067-0148). Submission of the
form is required to obtain or retain benefits under the National Flood Insurance Program. Please do not send your completed survey to the
above address.

Flooding Source: Rio Verde Wash K Trib 11A
Note: Fill out one form for each flooding source studied

A. HYDROLOGY

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

o Not revised (skip to section 2)

D Alternative methodology

[8J No existing analysis

D Proposed Conditions (CLOMR)

D Improved data

D Changed physical condition of watershed

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

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

V1ethodology for New Hydrologic Analysis (check all that apply)

D Statistical Analysis of Gage Records
o Regional Regression Equations

[8J Precipitation/Runoff Model HEC-1 [TR-20, HEC-1, HEC-HMS etc.]
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. The document, "Numerical Models Accepted by FEMA for NFIP Usage" lists the models accepted by FEMA. This document
can be found at: http://www.fema.gov/mit/tsd/en_modl.htm.

4. Review/Approval of Analysis

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

5. Impacts of Sediment Transport on Hydrology

Was sediment transport considered? DYes [8J No If yes, then fill out Section F (Sediment Transport) of Form 3. If No, then attach
your explanation for why sediment transport was not considered.

B. HYDRAULICS

1. Reach to be Revised

Downstream Limit

Upstream Limit

Hydraulic Method Used

Description

2400'N & 750W of 144th St &
Lone Mnt Rd

3000'N & 2300W of 144th St &
Lone MntR

Cross Section

0.182

0.542

Water-Surface Elevations (ft.)

Effective Proposed/Revised

2456.90

2500.11

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

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



B. HYDRAULICS (CONTINUED)

3. Pre-Submittal Review of Hydraulic Models

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

•
HEC-2/HEC-RAS models reviewed with CHECK-2/CHECK-RAS?

4. Models Submitted

[gJ Yes 0 No

Duplicate Effective Model"
Corrected Effective Model"
Existing or Pre-Project Conditions Model
Revised or Post-Project Conditions Model
Other - (attach description)

Natural File Name:
Natural File Name:
Natural File Name:
Natural File Name:
Natural File Name:

Floodway File Name:
Floodway File Name:

RV_Wash_K_Trib_1.p~ Floodway File Name:
Floodway File Name:
Floodway File Name:

No Floodway

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

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

C. MAPPING REQUIREMENTS

A certified topographic map must be submitted showing the following information (where applicable): the boundaries of the effective, existing, and
proposed conditions 1%-annual-chance floodplain (for approximate Zone A revisions) or the boundaries of the 1%- and 0.2%-annual-chance
floodplains and regulatory f100dway (for detailed Zone AE, AO, and AH revisions); location and alignment of all cross sections with stationing control
indicated; stream, road, and other alignments (e.g., dams, levees, etc.); current community easements and boundaries; boundaries of the
requester's property; certification of a registered professional engineer registered in the subject State; location and description of reference marks;
and the referenced vertical datum (NGVD, NAVD, etc.).

Note that the boundaries of the existing or proposed conditions floodplains and regulatory f100dway to be shown on the revised FIRM and/or FBFM
must tie-in with the effective floodplain and regulatory f100dway boundaries. Please attach a copy of the effective FIRM and/or FBFM, annotated
to show the boundaries of the revised 1%- and O.2%-annual-chance floodplains and regulatory f100dway that tie-in with the boundaries of the
effective 1%- and 0.2%-annual-chance floodplain and regulatory f100dway at the upstream and downstream limits of the area of revision.

D. COMMON REGULATORY REQUIREMENTS
•

1. For CLOMR requests, do Base Flood Elevations (BFEs) increase? DYes 0 No

For CLOMR requests, if either of the following is true, please submit evidence of compliance with Section 65.12 of the NFIP regulations:
The proposed project encroaches upon a regulatory f100dway and would result in increases above 0.00 foot.
The proposed project encroaches upon a SFHA with BFEs established and would result in increases above 1.00 foot.

2. Does the request involve the placement or proposed placement of fill? DYes I:8l 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 f100dway being revised? DYes [gJ No

If Yes, attach evidence of regulatory f100dway revision notification. As per Paragraph 65.7(b)(1) of the NFIP Regulations, notification is required
for requests involving revisions to the regulatory f1oodway. (Not required for revisions to approximate 1%-annual-chance floodplains [studied
Zone A designation] unless a regulatory f100dway is being added. Elements and examples of regulatory f100dway revision notification can be
found in the MT-2 Form 2 Instructions.)

4. For LOMR requests, does this request require property owner notification and acceptance of BFE increases? DYes I:8l No

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

•
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FEDERAL EMERGENCY MANAGEMENT AGENCY

RIVERINE HYDROLOGY & HYDRAULICS FORM

PAPERWORK REDUCTION ACT

O.M.B No. 3067-0148
Expires September 30,2005

Public reporting burden for this form is estimated to average 3 hours per response. The burden estimate includes the time for reviewing instructions,
searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You are not
required to respond to this collection of information unless a valid OMB control number appears in the upper right corner of this form. Send
comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management,
Federal Emergency Management Agency, 500 C Street, SW, Washington DC 20472, Paperwork Reduction Project (3067-0148). Submission of the
form is required to obtain or retain benefits under the National Flood Insurance Program. Please do not send your completed survey to the
above address.

Flooding Source: Rio Verde Wash K Trib 11 B
Note: Fill out one form for each flooding source studied

A. HYDROLOGY

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

I

o Not revised (skip to section 2)

o Alternative methodology

[gI No existing analysis

o Proposed Conditions (CLOMR)

o Improved data

o Changed physical condition of watershed

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

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

Methodology for New Hydrologic Analysis (check all that apply)

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

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

4. Review/Approval of Analysis

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

5. Impacts of Sediment Transport on Hydrology

Was sediment transport considered? 0 Yes I:8l No If yes, then fill out Section F (Sediment Transport) of Form 3. If No, then attach
your explanation for why sediment transport was not considered.

B. HYDRAULICS

1. Reach to be Revised

Downstream Limit

Upstream Limit

L Hydraulic Method Used

Description

2100'N &2700'E of 136th St &
Lone Mnt R

3100'N & 200'W of 136th St &
Lone Mnt Rd

Cross Section

0.103

0.627

Water-Surface Elevations (ft.)

Effective Proposed/Revised

2514.85

2584.45

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

3. Pre-Submittal Review of Hydraulic Models

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

HEC-2/HEC-RAS models reviewed with CHECK-2/CHECK-RAS?

4. Models Submitted

I:8J Yes 0 No

Duplicate Effective Model*
Corrected Effective Model*
Existing or Pre-Project Conditions Model
Revised or Post-Project Conditions Model
Other - (attach description)

Natural File Name:
Natural File Name:
Natural File Name:
Natural File Name:
Natural File Name:

. Floodway File Name:
Floodway File Name:

RV_Wash_K_Trib_1.p~ Floodway File Name: No Floodway
Floodway File Name:
Floodway File Name:

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

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

C. MAPPING REQUIREMENTS

A certified topographic map must be submitted showing the following information (where applicable): the boundaries of the effective, existing, and
proposed conditions 1%-annual-chance floodplain (for approximate Zone A revisions) or the boundaries of the 1%- and 0.2%-annual-chance
floodplains and regulatory f100dway (for detailed Zone AE, AO, and AH revisions); location and alignment of all cross sections with stationing control
indicated; stream, road, and other alignments (e.g., dams, levees, etc.); current community easements and boundaries; boundaries of the
requester's property; certification of a registered professional engineer registered in the subject State; location and description of reference marks;
and the referenced vertical datum (NGVD, NAVD, etc.).

Note that the boundaries of the existing or proposed conditions floodplains and regulatory f100dway to be shown on the revised FIRM and/or FBFM
must tie-in with the effective floodplain and regulatory f100dway boundaries. Please attach a copy of the effective FIRM and/or FBFM, annotated
to show the boundaries of the revised 1%- and 0.2%-annual-chance floodplains and regUlatory f100dway that tie-in with the boundaries of the
effective 1%- and 0.2%-annual-chance floodplain and regulatory f100dway at the upstream and downstream limits of the area of revision.

D. COMMON REGULATORY REQUIREMENTS
•

1. For CLOMR requests, do Base Flood Elevations (BFEs) increase? DYes 0 No

For CLOMR requests, if either of the following is true, please submit evidence of compliance with Section 65.12 of the NFIP regulations:
The proposed project encroaches upon a regulatory f100dway and would result in increases above 0.00 foot.
The proposed project encroaches upon a SFHA with BFEs established and would result in increases above 1.00 foot.

2. Does the request involve the placement or proposed placement of fill? DYes I:8J No

If Yes, the community must be able to certify that the area to be removed from the special flood hazard area, to indude 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 f100dway being revised? DYes I:8J No

If Yes, attach evidence of regulatory f100dway revision notification. As per Paragraph 65.7(b)(1) of the NFIP Regulations, notification is required
for requests involving revisions to the regulatory f1oodway. (Not required for revisions to approximate 1%-annual-chance floodplains [studied
Zone A designation] unless a regulatory f100dway is being added. Elements and examples of regulatory f100dway revision notification can be
found in the MT-2 Form 2 Instructions.)

4. For LOMR requests, does this request require property owner notification and acceptance of BFE increases? DYes I:8J No

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

•
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FEDERAL EMERGENCY MANAGEMENT AGENCY

RIVERINE HYDROLOGY & HYDRAULICS FORM
O.M.B No. 3067-0148

Expires September 30, 2005

PAPERWORK REDUCTION ACT

Public reporting burden for this form is estimated to average 3 hours per response. The burden estimate includes the time for reviewing instructions,
searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You are not
required to respond to this collection of information unless a valid OMS control number appears in the upper right comer of this form. Send
comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management,
Federal Emergency Management Agency, 500 C Street, SW, Washington DC 20472, Paperwork Reduction Project (3067-0148). Submission of the
form is required to obtain or retain benefits under the National Flood Insurance Program. Please do not send your completed survey to the
above address.

Flooding Source: Rio Verde Wash K Trib 12
Note: Fill out one form for each flooding source studied

A. HYDROLOGY

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

o Not revised (skip to section 2)

o Alternative methodology

rg) No existing analysis

o Proposed Conditions (CLOMR)

o Improved data

o Changed physical condition of watershed

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

I

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

Methodology for New Hydrologic Analysis (check all that apply)

o Statistical Analysis of Gage Records
D Regional Regression Equations

rg) Precipitation/Runoff Model HEC-1 [fR-20, HEC-1, HEC-HMS etc.]o Other (please attach description)

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

4. Review/Approval of Analysis

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

5. Impacts of Sediment Transport on Hydrology

Was sediment transport considered? 0 Yes rg) No If yes, then fill out Section F (Sediment Transport) of Form 3. If No, then attach
your explanation for why sediment transport was not considered.

B. HYDRAULICS

1. Reach to be Revised

Downstream Limit

Upstream Limit

Hydraulic Method Used

Description

2000'S & 1250'W of 144th St &
Dove Valle

1200'S & 100'W of 136th St &
Dove Valley

Cross Section

0.324

1.218

Water-Surface Elevations (ft.)

Effective Proposed/Revised

2478.65

2595.36

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

3. Pre-Submittal Review of Hydraulic Models

FEMA has developed two review programs. CHECK-2 and CHECK-RAS. to aid in the review of HEC-2 and HEC-RAS hydraulic models•
respectively. These review programs verify that the hydraulic estimates and assumptions in the model data are in accordance with NFIP
requirements. and that the data are comparable with the assumptions and limitations of HEC-2/HEC-RAS. CHECK-2 and CHECK-RAS identify
areas of potential error or concern. These tools do not replace engineering jUdgment. CHECK-2 and CHECK-RAS can be downloaded from
http://vvww.fema.gov/mitltsd/frm_soft.htm. We recommend that you review your HEC-2 and HEC-RAS models with CHECK-2 and CHECK
RAS. If you disagree with a message. please attach an explanation of why the message is not valid in this case. Review of your submittal and
resolution of valid modeling discrepancies will result in reduced review time.

•
HEC-21HEC-RAS models reviewed with CHECK-2/CHECK-RAS? [8J Yes 0 No

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 File Name:
Natural File Name:
Natural File Name:
Natural File Name:
Natural File Name:

Floodway File Name:
Floodway File Name:

RV_Wash_K_Trib_1.prj Floodway File Name:
Floodway File Name:
Floodway File Name:

No Floodway

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

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

C. MAPPING REQUIREMENTS

A certified topographic map must be submitted showing the following information (where applicable): the boundaries of the effective. existing, and
proposed conditions 1%-annual-chance floodplain (for approximate Zone A revisions) or the boundaries of the 1%- and 0.2%-annual-chance
floodplains and regulatory f100dway (for detailed Zone AE. AO, and AH revisions); location and alignment of all cross sections with stationing control
indicated; stream, road. and other alignments (e.g.• dams, levees. etc.); current community easements and boundaries; boundaries of the
requester's property; certification of a registered professional engineer registered in the subject State; location and description of reference marks;
and the referenced vertical datum (NGVD, NAVD. etc.).

Note that the boundaries of the existing or proposed conditions floodplains and regulatory f100dway to be shown on the revised FIRM and/or FBFM
must tie-in with the effective floodplain and regulatory f100dway boundaries. Please attach a copy of the effective FIRM and/or FBFM, annotated
to show the boundaries of the revised 1%- and 0.2%-annual-chance floodplains and regulatory f100dway that tie-in with the boundaries of the
effective 1%- and 0.2%-annual-chance floodplain and regulatory f100dway at the upstream and downstream limits of the area of revision.

D. COMMON REGULATORY REQUIREMENTS •
1. For CLOMR requests. do Base Flood Elevations (BFEs) increase? DYes 0 No

For CLOMR requests. if either of the following is true, please submit evidence of compliance with Section 65.12 of the NFIP regulations:
The proposed project encroaches upon a regulatory f100dway and would result in increases above 0.00 foot.
The proposed project encroaches upon a SFHA with BFEs established and would result in increases above 1.00 foot.

2. Does the request involve the placement or proposed placement of fill? DYes [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 f100dway being revised? DYes [8J No

If Yes. attach evidence of regulatory f100dway revision notification. As per Paragraph 65.7(b)(1) of the NFIP Regulations, notification is required
for requests involving revisions to the regulatory f1oodway. (Not required for revisions to approximate 1%-annual-chance floodplains [studied
Zone A designation] unless a regulatory f100dway is being added. Elements and examples of regulatory f100dway revision notification can be
found in the MT-2 Form 2 Instructions.)

4. For LOMR requests, does this request require property owner notification and acceptance of BFE increases? DYes l:8l No

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

\•
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FEDERAL EMERGENCY MANAGEMENT AGENCY

RIVERINE HYDROLOGY & HYDRAULICS FORM
O.M.B No. 3067-0148

E;'Cpires September 30,2005

PAPERWORK REDUCTION ACT

Public reporting burden for this form is estimated to average 3 hours per response. The burden estimate includes the time for reviewing instructions,
searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You are not
required to respond to this collection of information unless a valid OMB control number appears in the upper right corner of this form. Send
comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management,
Federal Emergency Management Agency, 500 C Street, SW, Washington DC 20472, Paperwork Reduction Project (3067-0148). Submission of the
form is required to obtain or retain benefits under the National Flood Insurance Program. Please do not send your completed survey to the
above address. .

Flooding Source: Rio Verde Wash K Trib 13
Note: Fill out one form for each flooding source studied

A. HYDROLOGY

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

o Not revised (skip to section 2)

o Alternative methodology

181 No existing analysis

o Proposed Conditions (CLOMR)

o Improved data

o Changed physical condition of watershed

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

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

Methodology for New Hydrologic Analysis (check all that apply)

o Statistical Analysis of Gage Records
o Regional Regression Equations

181 Precipitation/Runoff Model HEC-1 [TR-20, HEC-1, HEC-HMS etc.)o Other (please attach description)

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

4. Review/Approval of Analysis

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

5. Impacts of Sediment Transport on Hydrology

Was sediment transport considered? 0 Yes 181 No If yes, then fill out Section F (Sediment Transport) of Form 3. If No, then attach
your explanation for why sediment transport was not considered.

B. HYDRAULICS

1. Reach to be Revised

Downstream Limit

Upstream Limit

L. Hydraulic Method Used

Description

600'S & 1100W of 144th St &
Dove Valley

700'S & 4450W of 136th St &
Rock ViewR

Cross Section

0.111

1.960

Water-Surface Elevations (ft.)

Effective Proposed/Revised

2495.62

2764.42

Hydraulic Analysis HEC-RAS [HEC-2 , HEC-RAS, Other (Attach description»)

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



B. HYDRAULICS (CONTINUED)

3. Pre-Submittal Review of Hydraulic Models

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

•
HEC-2/HEC-RAS models reviewed with CHECK-21CHECK-RAS? l'8'J Yes D No

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 File Name:
Natural File Name:
Natural File Name: RV_Wash_K.prj
Natural File Name:
Natural File Name:

Floodway File Name: "
Floodway File Name:
Floodway File Name: No Floodway
Floodway File Name:
Floodway File Name:

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

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

C. MAPPING REQUIREMENTS

A certified topographic map must be submitted showing the following information (where applicable): the boundaries of the effective, existing, and
proposed conditions 1%-annual-chance floodplain (for approximate Zone A revisions) or the boundaries of the 1%- and 0.2%-annual-chance
floodplains and regulatory f1oodway" (for detailed Zone AE, AO, and AH revisions); location and alignment of all cross sections with stationing control
indicated; stream, road, and other alignments (e.g., dams, levees, etc.); current community easements and boundaries; boundaries of the
requester's property; certification of a registered professional engineer registered in the subject State; location and description of reference marks;
and the referenced vertical datum (NGVD, NAVD, etc.).

Note that the boundaries of the existing or proposed conditions floodplains and regulatory f100dway to be shown on the revised FIRM and/or FBFM
must tie-in with the effective floodplain and regulatory f100dway boundaries, Please attach a copy of the effective FIRM and/or FBFM, annotated
to show the boundaries of the revised 1%- and 0.2%-annual-chance floodplains and regulatory f100dway that tie-in with the boundaries of the
effective 1%- and 0.2%-annual-chance floodplain and regulatory f100dway at the upstream and downstream limits of the area of revision.

D. COMMON REGULATORY REQUIREMENTS •
1. For CLOMR requests, do Base Flood Elevations (BFEs) increase? DYes D No

For CLOMR requests, if either of the following is true, please submit evidence of compliance with Section 65.12 of the NFIP regulations:
• The proposed project encroaches upon a regulatory f100dway and would result in increases above 0.00 foot.

The proposed project encroaches upon a SFHA with BFEs established and would result in increases above 1.00 foot.

2. Does the request involve the placement or proposed placement of fill? DYes l'8'J 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 f100dway being revised? DYes [8l No

If Yes, attach evidence of regulatory f100dway revision notification. As per Paragraph 65.7(b)(1) of the NFIP Regulations, notification is required
for requests involving revisions to the regulatory f1oodway. (Not required for revisions to approximate 1%-annual-chance floodplains [studied
Zone A designation) unless a regulatory f100dway is being added. Elements and examples of regulatory f100dway revision notification can be
found in the MT-2 Form 2 Instructions.)

4. For LOMR requests, does this request require property owner notification and acceptance of BFE increases? DYes l8l No

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

•
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FEDERAL EMERGENCY MANAGEMENT AGENCY

RIVERINE HYDROLOGY & HYDRAULICS FORM

PAPERWORK REDUCTION ACT

O.M.B No. 3067-0148
Expires September 30,2005

Public reporting burden for this form is estimated to average 3 hours per response. The burden estimate includes the time for reviewing instructions,
searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You are not
required to respond to this collection of information unless a valid OMB control number appears in the upper right corner of this form. Send
comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management,
Federal Emergency Management Agency, 500 C Street, SW, Washington DC 20472, Paperwork Reduction Project (3067-0148). Submission of the
form is required to obtain or retain benefits under the National Flood Insurance Program. Please do not send your completed survey to the
above address.

Flooding Source: Rio Verde Wash K
Note: Fill out one form for each flooding source studied

A. HYDROLOGY

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

o Not revised (skip to section 2)

o Alternative methodology

I2l No existing analysis

o Proposed Conditions (CLOMR)

o Improved data

o Changed physical condition of watershed

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

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

Methodology for New Hydrologic Analysis (check all that apply)

o Statistical Analysis of Gage Records
o Regional Regression Equations

I2l Precipitation/Runoff Model HEC-1 [TR-20, HEC-1, HEC-HMS etc.]o Other (please attach description)

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

4. Review/Approval of Analysis

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

5. Impacts of Sediment Transport on Hydrology

Was sediment transport considered? 0 Yes [8] No If yes, then fill out Section F (Sediment Transport) of Form 3. If No, then attach
your explanation for why sediment transport was not considered.

B. HYDRAULICS

1. Reach to be Revised

Downstream Limit

Upstream Limit

L. Hydraulic Method Used

Description

1800'S of 144th St & Dove Valley
Rd

850'S & 3300'W of 136th St &
Black Mnt R

Cross Section

6.149

8.742

Water-Surface Elevations (ft.)

Effective Proposed/Revised

2448.50

2756.61

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

3. Pre-Submittal Review of Hydraulic Models

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

•
HEC-2/HEC-RAS models reviewed with CHECK-2/CHECK-RAS?

4. Models Submitted

[8J Yes D No

Duplicate Effective Model"
Corrected Effective Model'
Existing or Pre-Project Conditions Model
Revised or Post-Project Conditions Model
Other - (attach description)

Natural File Name:
Natural File Name:
Natural File Name: RV_Wash_K.prj
Natural File Name:
Natural File Name:

Floodway File Name:
Floodway File Name:
Floodway File Name: No Floodway
Floodway File Name:
Floodway File Name:

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

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

C. MAPPING REQUIREMENTS

A certified topographic map must be submitted showing the following information (where applicable): the boundaries of the effective, existing, and
proposed conditions 1%-annual-chance floodplain (for approximate Zone A revisions) or the boundaries of the 1%- and 0.2%-annual-chance
floodplains and regulatory f100dway (for detailed Zone AE, AO, and AH revisions); location and alignment of all cross sections with stationing control
indicated; stream, road, and other alignments (e.g., dams, levees, etc.); current community easements and boundaries; boundaries .of the
requester's property; certification of a registered professional engineer registered in the subject State; location and description of reference marks;
and the referenced vertical datum (NGVD, NAVD, etc.).

Note that the boundaries of the existing or proposed conditions floodplains and regulatory f100dway to be shown on the revised FIRM and/or FBFM
must tie-in with the effective floodplain and regulatory f100dway boundaries. Please attach a copy of the effective FIRM and/or FBFM, annotated
to show the boundaries of the revised 1%- and 0.2%-annual-chance floodplains and regulatory f100dway that tie-in with the boundaries of the
effective 1%- and 0.2%-annual-chance floodplain and regulatory f100dway at the upstream and downstream limits of the area of revision.

D. COMMON REGULATORY REQUIREMENTS
•

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

For CLOMR requests, if either of the following is true, please submit evidence of compliance with Section 65.12 of the NFIP regulations:
The proposed project encroaches upon a regulatory f100dway and would result in increases above 0.00 foot.
The proposed project encroaches upon a SFHA with BFEs established and would result in increases above 1.00 foot.

2. Does the request involve the placement or proposed placement of fill? DYes [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 regulatoryfloodway being revised? DYes I:8J No

If Yes, attach evidence of regulatory f100dway revision notification. As per Paragraph 65.7(b)(1) of the NFIP Regulations, notification is required
for requests involving revisions to the regulatory f1oodway. (Not required for revisions to approximate 1%-annual-chance floodplains [studied
Zone A designation} unless a regulatory f100dway is being added. Elements and examples of regulatory f100dway revision notification can be
found in the MT-2 Form 2 Instructions.)

4. For LOMR requests, does this request require property owner notification and acceptance of BFE increases? DYes I:8J No

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

•
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FEDERAL EMERGENCY MANAGEMENT AGENCY

RIVERINE HYDROLOGY & HYDRAULICS FORM

PAPERWORK REDUCTION ACT

O.M.B No. 3067-0148
Expires September 30,2005

Public reporting burden for this form is estimated to average 3 hours per response. The burden estimate includes the time for reviewing instructions,
searching .existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You are not
required to respond to this collection of information unless a valid OMB control number appears in the upper right corner of this form. Send
comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management,
Federal Emergency Management Agency, 500 C Street, SW, Washington DC 20472, Paperwork Reduction Project (3067-0148). Submission of the
form is required to obtain or retain benefits under the National Flood Insurance Program. Please do not send your completed survey to the
above address.

Flooding Source: Rio Verde Wash P
Note: Fill out one form for each flooding source studied

A. HYDROLOGY

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

o Not revised (skip to section 2)

D Alternative methodology

I:8J No existing analysis

D Proposed Conditions (CLOMR)

o Improved data

D Changed physical condition of watershed

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

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

V1ethodology for New Hydrologic Analysis (check all that apply)

o Statistical Analysis of Gage Records
D Regional Regression Equations

I:8J Precipitation/Runoff Model HEC-1 [TR-20, HEC-1, HEC-HMS etc.]o Other (please attach description)

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

4. Review/Approval of Analysis

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

5. Impacts of Sediment Transport on Hydrology

Was sediment transport considered? DYes I:8J No If yes, then fill out Section F (Sediment Transport) of Form 3. If No, then attach
your explanation for why sediment transport was not considered.

B. HYDRAULICS

1. Reach to be Revised

Downstream Limit

Upstream Limit

~ydraulic Method Used

Description

Confluence with the Verde River

3100'N & 450'W of 172nd St &
Lone Mnt Rd

Cross Section

0.088

2.650

Water-Surface Elevations (ft.)

Effective Proposed/Revised

1551.67

1997.82

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

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



B. HYDRAUUCS(CONnNUE~

3. Pre-Submittal Review of Hydraulic Models

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

•
HEC-2/HEC-RAS models reviewed with CHECK-2/CHECK-RAS?

4. Models Submitted

~ Yes D No

Duplicate Effective Model'
Corrected Effective Model'
Existing or Pre-Project Conditions Model
Revised or Post-Project Conditions Model
Other - (attach description)

Natural File Name:
Natural File Name:
Natural File Name: RV_Wash_P.prj
Natural File Name:
Natural File Name:

Floodway File Name:
Floodway File Name:
Floodway File Name: No Floodway
Floodway File Name:
Floodway File Name:

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

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

C. MAPPING REQUIREMENTS

A certified topographic map must be submitted showing the following information (where applicable): the boundaries of the effective, existing, and
proposed conditions 1%-annual-chance floodplain (for approximate Zone A revisions) or the boundaries of the 1%- and O.2%-annual-chance
floodplains and regulatory f100dway (for detailed Zone AE, AO, and AH revisions); location and alignment of all cross sections with stationing control
indicated; stream, road, and other alignments (e.g., dams, levees, etc.); current community easements and boundaries; boundaries of the
requester's property; certification of a registered professional engineer registered in the subject State; location and description of reference marks;
and the referenced vertical datum (NGVD, NAVD, etc.).

Note that the boundaries of the existing or proposed conditions floodplains and regulatory f100dway to be shown on the revised FIRM and/or FBFM
must tie-in with the effective floodplain and regulatory f100dway boundaries. Please attach a copy of the effective FIRM and/or FBFM, annotated
to show the boundaries of the revised 1%- and 0.2%-annual-chance floodplains and regulatory f100dway that tie-in with the boundaries of the
effective 1%- and 0.2%-annual-chance floodplain and regulatory f100dway at the upstream and downstream limits of the area of revision.

D. COMMON REGULATORY REQUIREMENTS •
1. For CLOMR requests, do Base Flood Elevations (BFEs) increase? DYes D No

For CLOMR requests, if either of the following is true, please submit evidence of compliance with Section 65.12 of the NFIP regulations:
The proposed project encroaches upon a regulatory f100dway and would result in increases above 0.00 foot.
The proposed project encroaches upon a SFHA with BFEs established and would result in increases above 1.00 foot.

2. Does the request involve the placemen~ or proposed placement of fill? DYes t8l 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 fJoodway being revised? D Yes ~ No

If Yes, attach evidence of regulatory f100dway revision notification. As per Paragraph 65.7(b)(1) of the NFIP Regulations, notification is required
for requests involving revisions to the regulatory f1oodway. (Not required for revisions to approximate 1%-annual-chance floodplains [studied
Zone A designation) unless a regulatory f100dway is being added. Elements and examples of regulatory f100dway revision notification can be
found in the MT-2 Form 2 Instructions.)

4. For LOMR requests, does this request require property owner notification and acceptance of BFE increases? DYes t8l No

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

•
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FEDERAL EMERGENCY MANAGEMENT AGENCY

RIVERINE HYDROLOGY & HYDRAULICS FORM

PAPERWORK REDUCTION ACT

a.M.B No. 3067-0148
Expires September 30, 2005

Public reporting burden for this form is estimated to average 3 hours per response. The burden estimate includes the time for reviewing instructions,
searching existing data sources, gathering and maintaining the needed .data, and completing, reviewing, and submitting the form. You are not
required to respond to this collection of information unless a valid 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,
Federal Emergency Management Agency, 500 C Street, SW, Washington DC 20472, Paperwork Reduction Project (3067-0148). Submission of the.
form is required to obtain or retain benefits under the National Flood Insurance Program. Please do not send your completed survey to the
above address. .

Flooding Source: Rio Verde Wash P Trib 1
Note: Fill out one form for each flooding source studied

A. HYDROLOGY

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

o Not revised (skip to section 2)

o Alternative methodology

~ No existing analysis

o Proposed Conditions (CLOMR)

o Improved data

o Changed physical condition of watershed

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

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

Methodology for New Hydrologic Analysis (check all that apply)

o Statistical Analysis of Gage Records
o Regional Regression Equations

~ Precipitation/Runoff Model HEC-1 [TR-20, HEC-1, HEC-HMS etc.}
o Other (please attach description)

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

4. RevieW/Approval of Analysis

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

5. Impacts of Sediment Transport on Hydrology

Was sediment transport considered? 0 Yes I8l No If yes, then fill out Section F (Sediment Transport) of Form 3. If No, then attach
your explanation for why sediment transport was not considered.

B. HYDRAULICS

1. Reach to be Revised

Downstream Limit

Upstream Limit

HydraUlic Method Used

. Description

2200'N & 100'E of 172nd St &
Lone Mnt Rd

750'N & 1400'W of 172nd St & 4
CorTm R

Cross Section

0.047

0.959

Water-Surface Elevations (ft.)

Effective Proposed/Revised

1944.64

2089.37

HydraUlic Analysis HEC-RAS [HEC-2 , HEC-RAS, Other (Attach description»)
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B. HYDRAULICS (CONTINUED)

3. Pre-Submittal Review of Hydraulic Models

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

HEC-2/HEC-RAS models reviewed with CHECK-2/CHECK-RAS?

4. Models Submitted

[8] Yes 0 No

Duplicate Effective Model*
Corrected Effective Model*
Existing or Pre-Project Conditions Model
Revised or Post-Project Conditions Model
Other - (attach description)

Natural File Name:
Natural File Name:
Natural File Name: RV_Wash_P.prj
Natural File Name:
Natural File Name:

Floodway File Name:
Floodway File Name:
Floodway File Name: No Floodway
Floodway File Name:
Floodway File Name:

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

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

C. MAPPING REQUIREMENTS

A certified topographic map must be submitted showing the following information (where applicable): the boundaries of the effective, existing, and
proposed conditions 1%-annual-chance floodplain (for approximate Zone A revisions) or the boundaries of the 1%- and 0.2%-annual-chance
floodplains and regulatory f100dway (for detailed Zone AE, AO, and AH reVisions); location and alignment of all cross sections with stationing control
indicated; stream, road, and other alignments (e.g., dams, levees, etc.); current community easements and boundaries; boundaries of the
requester's property; certification of a registered professional engineer registered in the subject State; location and description of reference marks;
and the referenced vertical datum (NGVD, NAVD, etc.).

Note that the boundaries of the existing or proposed conditions floodplains and regulatory f100dway to be shown on the revised FIRM and/or FBFM
must tie-in with the effective floodplain and regulatory f100dway boundaries. Please attach a copy of the effective FIRM and/or FBFM. annotated
to show the boundaries of the revised 1%- and 0.2%-annual-chance floodplains and regulatory f100dway that tie-in with the boundaries of the
effective 1%- and 0.2%-annual-chance floodplain and regulatory f100dway at the upstream and downstream limits of the area of revision.

D. COMMON REGULATORY REQUIREMENTS

..

•
1. For CLOMR requests, do Base Flood Elevations (BFEs) increase? DYes 0 No

ForcLOMR 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 f100dway and would result in increases above 0.00 foot.
• The proposed project encroaches upon a SFHA with BFEs established and would result in increases above 1.00 foot.

2. Does the request involve the placement or proposed placement of fill? DYes [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 f100dway being revised? DYes [8J No

If Yes, attach evidence of regulatory f100dway revision notification. As per Paragraph 65.7(b)(1) of the NFIP Regulations. notification is required
for requests involving revisions to the regulatory f1oodway. (Not required for revisions to approximate 1%-annual-chance floodplains [studied
Zone A designation) unless a regulatory f100dway is being added. Elements and examples of regUlatory f100dway revision notification can be
found in the MT-2 Form 2 Instructions.)

4. For LOMR requests, does this request require property owner notification and acceptance of BFE increases? DYes [8] No

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

•
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FEDERAL EMERGENCY MANAGEMENT AGENCY

RIVERINE HYDROLOGY & HYDRAULICS FORM

PAPERWORK REDUCTION ACT

O.M.B No. 3067-0148
Expires September 30, 2005

Public reporting burden for this form is estimated to average 3 hours per response. The burden estimate includes the time for reviewing instructions,
searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You are not
required to respond to this collection of information unless a valid 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,
Federal Emergency Management Agency, 500 C Street, SW. Washington DC 20472, Paperwork Reduction Project (3067-0148). Submission of the.
form is required to obtain or retain benefits under the National Flood Insurance Program. Please do not send your completed survey to the
above address.

Flooding Source: Rio Verde Wash P Trib 2
Note: Fill out one form for each flooding source studied

A. HYDROLOGY

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

o Not revised (skip to section 2)

o Alternative methodology

l8J No existing analysis

D Proposed Conditions (CLOMR)

o Improved data

D Changed physical condition of watershed

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

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

Methodology for New Hydrologic Analysis (check all that apply)

o Statistical Analysis of Gage Records
o Regional Regression Equations

l8J Precipitation/Runoff Model HEC-1 [TR-20, HEC-1, HEC-HMS etc.]
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. The document, "Numerical Models Accepted by FEMA for NFIP Usage" lists the models accepted by FEMA. This document
can be found at: http://www.fema.gov/mitltsd/en_modl.htm.

4. Review/Approval of Analysis

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

5. Impacts of Sediment Transport on Hydrology

Was sediment transport considered? DYes l8J No If yes, then fill out Section F (Sediment Transport) of Form 3. If No, then attach
your explanation for why sediment transport was not considered.

B. HYDRAULICS

1. Reach to be Revised

Downstream Limit

Upstream Limit

Hydraulic Method Used

Description

1200'S &800'E of 172nd St &
Lone Mnt Rd

750'N &500'W of 172nd St &4
Cor Tran R

Cross Section

0.078

0.376

Water-Surface Elevations (ft.)

Effective Proposed/Revised

1983.17

2026.47

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

3. Pre-Submittal Review of Hydraulic Models

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

HEC-2/HEC-RAS models reviewed with CHECK-2/CHECK-RAS? [8J Yes 0 No

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 File Name:
Natural File Name:
Natural File Name: RV_Wash_P.prj
Natural File Name:
Natural File Name:

Floodway File Name:
Floodway File Name:
Floodway File Name: No Floodway
Floodway File Name:
Floodway File Name:

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

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

C. MAPPING REQUIREMENTS

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

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

D. COMMON REGULATORY REQUIREMENTS
•

1. For CLOMR requests, do Base Flood Elevations (BFEs) increase? DYes 0 No

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

• The proposed project encroaches upon a SFHA with BFEs established and would result in increases above 1.00 foot.

2. Does the request involve the placement or proposed placement of fill? DYes [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? DYes [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 f100dway is being added. Elements and examples of regulatory floodway revision notification can be
found in the MT-2 Form 2 Instructions.)

4. For LOMR requests, does this request require property owner notification and acceptance of BFE increases? DYes [8J No

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

•
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To Be Attached to MT-2 FORM 2 for Rio Verde Wash - All Flooding Sources

In response to Item A, Question 5. Explanation ofImpacts of Sediment Transport on Hydrology:

Not a Flood Control District ofMaricopa County requirement for FIS studies.

J:12006\ 10-0606.1\Design Notebook\Drainage DesignlFEMA FormslRevised Per Comments\Explanation of MT-2 F2 for A5.doc
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FEDERAL EMERGENCY MANAGEMENT AGENCY a.M.B. No. 3067-0148

RIVERINE STRUCTURES FORM Expires September 30,2005
._,

PAPERWORK REDUCTION ACT

• Public reporting burden for this form is estimated to average 7 hours per response. The burden estimate includes the time for reviewing instructions,
searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You are not
required to respond to this collection of information unless a valid OMB control number appears in the upper right corner of this form. Send
comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management,
Federal Emergency Management Agency, 500 C Street, SW, Washington DC 20472, Paperwork Reduction Project (3067-0148). Submission of the
form is required to obtain or retain benefits under the National Flood Insurance Program. Please do not send your completed survey to the
above address.

Flooding Source: Rio Verde 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/Floodwall complete Section E
Sediment Transport complete Section F (if required)

Description Of Structure

1. Name of Structure: 142nd Street Culvert

Type (check one): o Channelization [8]- Bridge/Culvert o Levee/Floodwall o Dam

Location of Structure: 142nd Street

Downstream Limit/Cross Section: 6.435

Upstream Limit/Cross Section: 6.446

2. Name of Structure:

Type (check one):

Location of Structure:

o Channelization o Bridge/Culvert o Levee/Floodwall DDam

Downstream Limit/Cross Section:

Upstream Limit/Cross Section:

3. Name of Structure:

Type (check one)

Location of Structure:

o Channelization o Bridge/Culvert o Levee/Floodwall -DDam

Downstream Limit/Cross Section:

Upstream Limit/Cross Section:

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

FEMA Form 81-89B, SEP 02 Riverine Structures Form MT-2 Form 3 Page 1 of 10



B. CHANNELIZATION

Flooding Source: Rio Verde Wash I, Reaches 1-2

Name of Structure:

1. Accessory Structures •
The channelization includes (check one):

o Levees [Attach Section E (Levee/Floodwall)J
o Superelevated sections
o Debris basin/detention basin
o Other (Describe):

2. Drawing Checklist

o Drop structures
o Transitions in cross sectional geometry
o Energy dissipator

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

3. Hydraulic Considerations

The channel was designed to carry (cfs) and/or the -year flood.

The design elevation in the channel is based on (check one):

o Subcritical flow o Critical flow o Supercr'itical flow o 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.

o Jnletto channel 0 Out/et of channel 0 At Drop Structures 0 At Transitions
o Other locations (specify):

4. Sediment Transport Considerations

Was sediment transport considered? 0 Yes I2J No If Yes, then fiil out Section F (Sediment Transport).
If No, then attach your explanation for why sediment transport was not considered.

C. BRIDGE/CULVERT

Flooding Source: Rio Verde Wash I

Name of Structure: 14200 Street Culvert

1. This revision reflects (check one):

I2J New bridge/culvert not modeled in the FIS
o Modified bridge/culvert previously modeled in the FIS
o New analysis of bridge/culvert previously modeled in the FIS

2. Hydraulic model used to analyze the structure (e.g., HEC-2 with special bridge routine, WSPRO, HY8): 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):

•

Was sediment transport considered? 0 Yes ~ No If yes, then fill out Section F (Sediment Transport).
If No, then attach your explanation for why sediment transport was not considered.

I2J Dimensions (height, width, span, radius, length)
I2J Shape (culverts only)
I2J Material
o Beveling or Rounding
I2J Wing Wall Angle
I2J Skew Angle
I2J Distances Between Cross Sections

4. Sediment Transport Considerations

I2J Erosion Protection
I2J Low Chord Elevations - Upstream and Downstream
~ Top of Road Elevations - Upstream and Downstream
~ Structure Invert Elevations - Upstream and Downstream
I2J Stream Invert Elevations - Upstream and Downstream
I2J Cross-Section Locations

•
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D. DAM

Flooding Source:

'~ame of Structure:

2.

This request is for (check one):

The dam was designed by (check one):

o Existing dam

o Federal agency

o Newdam

o State agency

o Modification of existing dam

o Local government agency

o Private organization Name of the agency or organization:

3. Does the project involve revised hydrology? 0 Yes 0 No

If Yes, complete the Riverine Hydrology & Hydraulics Form (Form 2).

4. Does the submittal include debris/sediment yield analysis? 0 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.

5. Does the Base Flood Elevation behind the dam or downstream of the dam change?

DYes 0 No If Yes, complete the Riverine Hydrology &Hydraulics Form (Form 2) and complete the table below.

Stillwater Elevation Behind the Dam

FREQUENCY (% annual chance)

10-year (10%)
50-year (2%)
100-year(1%)
500-year (0.2%)
Normal Pool Elevation

FIS REVISED

6. Please attach a copy of the formal Operation and Maintenance Plan

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



E. LEVEE/FLOODWALL

1. System Elements

a. This Levee/Floodwall analysis is based on (check one):

o upgrading of an existing levee/floodwall system
o a newly constructed levee/floodwall system
o reanalysis of an existing levee/floodwall system

b. Levee elements and locations are (check one):

•
o earthen embankment, dike, berm, etc.
o structural f100dwall
o Other (describe):

c. Structural Type (check one):

o monolithic cast-in place reinforced concrete
o reinforced concrete masonry block
o sheet piling
o Other (describe):

Station
Station
Station·

to
to
to

d. Has this levee/floodwall system been certified by a Federal agency to provide protection from the base flood?

DYes 0 No

If Yes, by which agency?

e. Attach certified drawings containing the following information (indicate drawing sheet numbers):

1. Plan of the levee embankment and f100dwall 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, f100dwall
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

Sheet Numbers:

Sheet Numbers:

Sheet Numbers:

Sheet Numbers:

Sheet Numbers:

DYes
DYes
DYes

DNa
DNa
DNa

•

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

DYes

DYes

DNa

DNa

•
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E LEVEE/FLOODWALL (CONTINUED)

12 . Freeboard (continued)

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 DNo

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): D exists D does not exist

If opening exists, list all closures:

Channel Station Left or Right Bank Opening Type Highest Elevation for Type of Closure Device
Openinq Invert

(Extend table on an added sheet as needed and reference)

Note: Geotechnical and geologic data

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.)

1. Embankment Protection
l

a. The maximum levee slope landside is:

b. The maximum levee slope floodside 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): D Velocity D Tractive stress
Attach references

Sideslope
Flow

Velocity Curve or Stone Riprap . Depth of
Reach Depth Straight Toedown

0100 050 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)
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E. LEVEE/FLOODWALL (CONTINUED)

4. Embankment Protection (continued)

f. Is a beddinglfilter analysis and design attached? DYes D No

g. Describe the analysis used for other kinds of protection used (include copies of the design an'alysis):

Attach engineering analysis to support construction plans.

5. Embankment And Foundation Stability

a. Identify locations and describe the basis for selection of critical location for analysis:

D Overall height: Sta. ; height ft.

o Limiting foundation soil strength:

•

Sta. , depth ·to

degrees, c =strength <j> =

slope: SS = (h) to (v)

psf

(Repeat as needed on an added sheet for additional locations)

b. Specify the embankment stability analysis methodology used (e.g., circular are, sliding block, infinite slope, etc.):

c. Summary of stability analysis results:

Case Loading Conditions

I End of construction

II Sudden dravvclown

III Critical flood stage

IV Steady seepage at flood stage

VI Earthquake (Case I)

(Reference: USACEEM-1110-2-1913Table6-1) <

d. Was a seepage analysis for the embankment performed?

If Yes, describe methodology used:

e. Was a seepage analysis for the foundation performed?

f. Were uplift pressures at the embankment landside toe checked?

g. Were seepage exit gradients checked for piping potential?

Critical Safety Factor

o Yes 0 No

o Yes 0 No

o Yes 0 No

o Yes 0 No

Criteria (Min.)

1.3

1.0

1.4

1.4

1.0

•

h. The duration of the base flood hydrograph against the embankment is

Attach engineering analysis to support construction plans.

hours.

•
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E. LEVEE/FLOODWALL (CONTINUED)

I" Floodwall And Foundation Stability

a. Describe analysis submittal based on Code (check one):• o UBC (1988) or o Other (specify):

b, Stability analysis submitted provides for:

o Overturning o Sliding If not, explain:

c. Loading included in the analyses were:

0 Lateral earth @ PA = psf; Pp = psf

0 Surcharge-Slope @ o surface psf

0 Wind@Pw = psf

0 Seepage (Uplift); o Earthquake @ Peq = %g

0 1%-annual-chance significant wave height: ft.

o 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.

I Criteria (Min) Sta To Sta To
Loading Condition

Overturn Sliding Overturn Sliding Overturn Sliding

• '1ead & Wind 1.5 1.5

ad & 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; USACE EM 1110-2-2502)

(Note: Extend table on an added sheet as needed and reference)

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, 0 is not provided. If provided, attach explanation and supporting documentation:

Attach engineering analysis to support construction plans.
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E. LEVEE/FLOODWALL CONTINUED

7. Settlement

a. Has anticipated potential settlement been determined and incorporated into the specified construction elevations to maintain the
established freeboard margin? 0 Yes 0 No •b. The computed range of settlement is ft. to ft.

c. Settlement of the levee crest is determined to be primarily from:

o Foundation consolidation
o Embankment compressiono Other (Describe):

d. Differential settlement of floodwalls 0 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:
Draining to ponding area:

b. Relationships Established

acres
acres

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?

DYes
DYes
DYes

DYes

DNo
DNo
DNo

DNo

cfs

•
•

Gravity flow (Interior Watershed)
Common storm (River Watershed)
Historical ponding probability
Coastal wave overtopping

DYes
DYes
DYes
DYes

DNo
DNo
DNo
DNo

If No for any of the above, attach explanation.

f. Interior drainage has been analyzed based on joint probability of interior and exterior flooding and the capacities of pumping and outlet
facililies to provide the established level of flood protection. 0 Yes 0 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.

•
FEMA Form 81-898, SEP 02 Riverine Structures Form MT-2 Form 3 Page 8 of 10



E LEVEEfFLOODWALL (CONTINUED)

18. Interior Drainage (continued)

i. Will pumping plants be used for interior drainage? DYes DNo

• 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 DNo

If the pumps are electric, are there backup power sources? DYes DNo

(Reference: USACE 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
"'!rior 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 f100dside of the structure?
DYes DNo

Attach supporting documentation

d. Sediment Transport Considerations:

Was sediment transport considered? DYes DNo If Yes, then fill out Section F (Sediment Transport).
If No, then attach your explanation for why sediment transport was not considered.
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E. LEVEE/FLOODWALL (CONTINUED)

b. Does the operation plan incorporate all the provisions for closure devices as required in Paragraph 65.1 0(c)(1) of the NFIP regulations?
DYes D No

10. Operational Plan And Criteria

a. Are the planned/installed works in full compliance with Part 65.10 of the NFIP Regulations? DYes D No :.
c. Does the operation plan incorporate all the provisions for interior drainage as required in Paragraph 65.10(c)(2) of the NFIP regulations?

DYes D No

If the answer is No to any of the above, please attach supporting documentation.

11. Maintenance Plan

a. Are the plannedlinstalled works in full compliance with Part 65.10 of the NFIP Regulations?
If No, please attach supporting documentation.

12. Operations and Maintenance Plan

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

F. SEDIMENT TRANSPORT

Flooding Source:

Name of Structure:

DYes D No

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

Debris load associated with the base flood discharge: Volume

acre-feet

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.

•
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To Be Attached to MT-2 FORM 3 for RV Wash I

In response to Item C, Question 4. Explanation ofImpacts of Sediment Transport on Hydrology:

Not a Flood Control District ofMaricopa County requirement for FIS studies.

J:\2006110-0606.1IDesign Natebaak\Drainage Design\FEMA Farms\Revised Per Camments\Explanatian af MT-2 F3 far C4.dac
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0.4870.3920.2970.203

2520

2540

2560

2500 L......'-...-~--'---'-'--'---'"--'---'---'-'-'--I.-'---'-

0.108

2660

iX)
co
c
:> 2600 2600<C
2:

I-
w
w
u..
2:

2:
0
i= 2580 2580
<C
:>
w
.....I
W



CI)
LU
....J-LI.-
o
cc:
c..
c
o
o
....J
LI.-

W17-14

>-
2490 u:2

LU
~

<t
t
:2
LU

:2:
LU
~

<t
:2
<t
:2:
>u
:2
LU
~
a::
LU

:2:
LU
....J
<t
a::
LU
CJ
LU
U.

2510

2530

2550

7.6157.520

---'-,-"""""""'+--'7'T--7fH=-7+-rl 2590

7.425

o

LEGEND
----- 0.2% ANNUAL CHANCE FLOOD

----- 1%ANNUAL CHANCE FLOOD

----- 2% ANNUAL CHANCE FLOOD

----- 10% ANNUAL CHANCE FLOOD

STREAM BED

CROSS SECTION LOCATION

7.3316.762 6.857 6.952 7.047 7.141 7.236

STREAM DISTANCE IN MILES ABOVE CONFLUENCE WITH THE VERDE RIVER

6.6686.5736.478
2430 '----------~

6.384

2490

2590

2550

2570

2450 ~~~

2470

iii
co
o
~ 2530
2

Iw
w
u..
2

2
o
~ 2510
<C
::::-w
.....I
W



N
c::::eC/)

... <t
>-LU
I-C:::
2~
:::J LU

a~
c:..J c:::

o
c::::ec..
C-~
au
c:..J~
-0
0: 2
c::::e<t
:2:

W17·15

en
u.J
--I-u..
a
0:
C-
o
a
a
--I
u..

>-
2640 ~

LU
C.!J
<t
J-
2
LU

::2:
LU
C.!J
<t
2
<t
::2:
>
U
2
LU
C.!J
c:::
LU

::2:
LU.....
<t
c:::
LU
o
LU
u...

2700

2720

2740

8.8468.7518.656

LEGEND
----- 0.2% ANNUAL CHANCE FLOOD

----- 1%ANNUAL CHANCE FLOOD

----- 2% ANNUAL CHANCE FLOOD

----- 10% ANNUAL CHANCE FLOOD

STREAM BED

CROSS SECTION LOCATION

8.5627.994 8.088 8.183 8.278 8.372 8.467

STREAM DISTANCE IN MILES ABOVE CONFLUENCE WITH THE VERDE RIVER

7.8997.8047.709

2700

2720

2640

2600

o
2580 Ll..-J-Ll......L..L-'--.Ul......L..Ll......L..L--.L....i....L.Ul......L..Ll......L..L-LLLLJ.LLl.l......L...:...l......L..LL..Ll...LLU-Ll......L..L---LL...LL.J..'.J..!.:....T,.J..'..l...LL1.J..l......L..LLLl...LLLLl.J....J...-Ll.J...ljl......L..Ll......L..LL1.J...LLl.l......L..LL1.J..LLl.LJ.I:::==============================~

7.615

2740 H-+-+--'--+--'--+--'-+-'-'

co
co
CJ
:> 2680 2680<C
~
I-w
w
u..
Z

Z
0
i= 2660 2660
<C
:>w
-..I
W



N
<C en... <c>-LU
1-0:
2<C

=:J63
o!;;:
t.J 0:

o<co..a.. 0:
08
t.J~
-0
0: 2
<c<c
:E

en cc
LU ---I -- ccu.
0 cc:
0: I-

a.. ::::.=::::

0
:I:
CIJ

0 c::x:
0 3:
--I :::-u. cc:

2500

W18-1

>-
2520 u2

w
C!J
<C
I
2
w
::a:
w
C!J
<C
2
<C::a:
>u
2
w
C!J
a::
w
::a:
w
....J
<C
a::
w
C
w
u..

2580

1.334

--.------.----+--1 2620

1.2391.145

o

LEGEND
----- 0.2% ANNUAL CHANCE FLOOD

1%ANNUAL CHANCE FLOOD

----- 2% ANNUAL CHANCE FLOOD

----- 10% ANNUAL CHANCE FLOOD

STREAM BED

CROSS SECTION LOCATION

1.0500.482 0.576 0.671 0.766 0.861 0.955

STREAM DISTANCE IN MILES ABOVE CONFLUENCE WITH RV WASH KTRIB 11

0.3870.2920.198
2460 '---'---"---'-----'---"'--.-L.-C--'---",----'--'--'---'-",---'-

0.103

2500 I---,--..-,--.............-t-

2520

2580

2600 H----'-""""-:---'-i-

2620 I--+--'----'-+-_+__+_

co
co
0
::> 2560 2560<
:2

....
w
w
u..
:2

:2
0
~ 2540 2540
<::>
w
-.I
W



W19-3

CI)
UJ
....J-u..
o
a:
a..
c
o
o
....J
u..

2600

2620

2.061

-f--+--i--'--+--'---+--'-rl 2580

1.966

>
--+--,---7---,---7---,---7---,---7--; 2520 ~

w
C!J
<t
t
2
w
:2:
w
C!J
<t
2
<t
:2:
>u
2
w
C!J
a:
w
:2:
w
....J
<t
a:
w
c::J
W
LL.

1.872

o

LEGEND
----- 0.2% ANNUAL CHANCE FLOOD

----- 1%ANNUAL CHANCE FLOOD

----- 2% ANNUAL CHANCE flOOD

----- 10% ANNUAL CHANCE flOOD

STREAM BED

CROSS SECTION LOCATION

1.7771.6821.303 1.398 1.493 1.588

STREAM DISTANCE IN MILES ABOVE CONflUENCE WITH RV WASH K

1.2091.1141.0190.925

2620

2580

2600

2480 H-----;--,--

2500

2520

2460 L..:.....i......:......:.......:......:.......:......:...L......l.....:......:.......:......:.......:......:...l.....l.......l--LL--LL__l.....l.......l ..LL ...L- ...L-.L.....L.l__l....L.LLi....l..J.... UJ.......J........:.__UJ...UJ...l......l...l.UJ....L.....L.l__l....L.l....l..::::=================================::::.J

0.830

co
co
c
:> 2560 2560e:t
5
I-
w
w
u..
2:

2:
0
i= 2540 2540
e:t
:>
w
--I
W



N
<C en

... <t:
>-LU
t-a::
Z<t:
::::Jffi
O~
c..J a::

o<co..
a..~
Ou
c..J~
- C1CC: z
<C<t:
:2E

Cf.) «
LLJ --J -- a::l
U-
0 a:
cc: J--

a.. ~

CJ
::I:
en

0 «
0 s:
-J :::-
U- a:

W20·2

>-
2460 uz

LU
t!J
<t:
I
Z
LU

:::2:
LU
t!J
<t:
Z
<t:
:::2:
>u
Z
LU
t!J
a::
LU

:::2:
LU
....J
e:t:
a::
LU
C1
LU
u..

2520

2540

1.413

---H--'-H 2560

1.3181.224

o

LEGEND
----- 0.2% ANNUAL CHANCE FLOOD

----- 1% ANNUAL CHANCE FLOOD

----- 2% ANNUAL CHANCE FLOOD

----- 10% ANNUAL CHANCE FLOOD

STREAM BED

CROSS SECTION LOCATION

1.1290.561 0.655 0.750 0.845 0.940 1.034

STREAM DISTANCE IN MILES ABOVE CONflUENCE WITH RV WASH KTRIB 11

0.4660.3710.277

2560

2540

2440 I--'---+---H--';""""-';""""-H

2520

2460

2400 L..C......C.--'--'-_'__'___--'--'-..L...L_'__'___~_'___'_...:.....l_~_'___'__'__'___'___1.._l.....:.....L..:.......L_..:.......L_....:.....L.L.....l.....;....:.....L....:.....L_'_

0.182

iii
co
c
::> 2500 2500<C
:2

I-w
w
u..
:2

:2
0
~ 2480 2480
<C
::>w......
w



~""---H 2620

>-
2520 u

2
w
c.!J N<C
t- <C en
2 ~<C
w >-w
:2: 1-0::

2500 w 2;;;c.!J

LEGEND <C ~w
2
O~

0.2% ANNUAL CHANCE flOOD <C
:2: c..J 0::

a
1%ANNUAL CHANCE flOOD >- <co..u

a..~
2% ANNUAL CHANCE flOOD

2
w o uC!J c..J2

10% ANNUAL CHANCE flOOD 0::
w -0

~ STREAM BED :2: 0:: 2w <c<c

0
--J :ECROSS SECTION LOCATION <C
0::
w
0
w

6.216 6.311 6.406 6.500 6.595
u..

W21-9
5.743 5.837 5.932 6.027 6.122

STREAM DISTANCE IN MILES ABOVE CONflUENCE WITH RV WASH K

5.6485.5535.459

2600
en coLLJ
....J to- c:::u..
0 ~

0:: :::::.:::::

a.. :::I:

CJ
CIJ

2580 2580 <C
0 :s:
0 :::>
....J c:::u..

05"
CX)

c
:> 2560<C
~
I-
LU
LU
Ll-

Z

Z
0
~ 2540
<C
:>
LU.......
LU



N
<X: cn

.. <c>-wt-C::
2~
:::::) w
a~
u c::

CJ<x: a..
a..g;
au
u~
- c::JC:::: z<x:<C
~

W22-4

CIJ
LU
.....I-u..
a
c::::
a..
c::J
a
a
.....I
u..

2600

2580

2560

>-
2500 uz

w
t.!:I
<C
I
Z
w
:2:
w
t.!:I
<C
Z
<C
:2:
>u
z
w
t.!:I
c::
w
:2:
w
....J
<C
c::
w
c::J
w
u..

2.2942.2182.142

LEGEND
----- 0.2% ANNUAL CHANCE FLOOD

----- 1%ANNUAL CHANCE FLOOD

----- 2% ANNUAL CHANCE FLOOD

----- 10% ANNUAL CHANCE FLOOD

STREAM BED

CROSS SECTION LOCATION

2.0671.612 1.688 1.764 1.839 1.915 1.991

STREAM DISTANCE IN MILES ABOVE CONflUENCE WITH RV WASH KTRIB 6

1.5361.4611.385

2600

2580

2560

2500

2480

2460

o2440 L..L..l..l.Cl.ClJ..Jl.Cl.C21LLll.Cl.J....ll.Cl.J.....Il.CLJ...J...l.CLl.ll.Cl.Cl.lJ...l.Il.Cl.Cl.J....lJ.ILJ...J...l.CLJ...J.....LJ..Jl.Cl.lJ21..LJ..J21l.Cl.C.:....lJ.l.Cl.J....lLJ...J...~==============================:::=:::::J

1.309

CD
co
c
::> 2540 2540ex:
2

I-w
w
U-

2

2
0
j:::: 2520 2520ex:
::>w.....
w



W22-5

en
LJ.I
.....J-LL.
o
a:
C-
O
o
o
.....J
LL.

>-
2640 ~

LJ.I
(,!J
e::t
I
2
LJ.I
:2::
LJ.I
(,!J
e::t
2
e::t
:2::
>u
2
LJ.I
(,!J
a:
LJ.I

:2::
LJ.I.....
e::t
a:
LJ.I
C1
LJ.I
u..

2700

2720

2740

3.2793.2033.127

LEGEND
----- 0.2% ANNUAL CHANCE FLOOD

----- 1%ANNUAL CHANCE FLOOD

----- 2% ANNUAL CHANCE FLOOD

----- 10% ANNUAL CHANCE FLOOD

STREAM BED

CROSS SECTION LOCATION

3.0512.597 2.673 2.748 2.824 2.900 2.976

STREAM DISTANCE IN MILES ABOVE CONFLUENCE WITH RV WASH KTRIS 6

2.5212.4452.370

o
2580 LJ..-'-----'----.LU..J.....L.......L.-'----.LU-'-----'----...LLL..l-'-----'-----'------l....L-'-----'----.......L....LL-'-----'-----'----J...LLUJ...lJ..J...l..l.lJ...LL.......L....LLl..li...LL...LL..II.l..li..II....LL...LL~====================~

2.294

2700

2620

2640

2720

2600

2740

co
co
c
::> 2680 2680<
2

I-w
w
u..
2

2
a
i= 2660 2660
<
::>
w
....J
W



N
<cCI)

.. <t:
>-LU
1--0:

2~
:::JLU

a~
c...,:) 0:

o<cc..
a..~
au
c...,:)~
-0
0:: 2
<C<t:

~

en
w
--I-u..
a
0::
a..
c:::::J
a
a
--I
u..

2560

2580

W23-2

>-
: 2500 ~

LU
t.!J
<t:
I
2
LU

:2:
LU
t.!J
<t:
2
<t:
:2:
>u
2
LU
t.!J
0:
LU

:2:
LU
-I
<t:
0:
LU
o
LU
u..

1.5241.4291.335

o

LEGEND
----- 0.2% ANNUAL CHANCE FLOOD

----- 1%ANNUAL CHANCE FLOOD

----- 2% ANNUAL CHANCE FLOOD

----- 10% ANNUAL CHANCE FLOOD

STREAM BED

CROSS SECTION LOCATION

1.2400.672 0.766 0.861 0.956 1.051 1.145

STREAM DISTANCE IN MILES ABOVE CONflUENCE WITH RV WASH KTRIS 6D

0.5770.4820.388

2460 H-----C-.,.-

2440 L....-'......--'------'------'-----'--'-'----'------'---'--'---'-'----'---'--'---'---'-'-----'--'--'-....L.....C....--'-'----'--'-'--'--'--'--'--'--'--'--'-...I...-'--'--'--'--'---'-------'---'-----'--'---'------'------'---'---'-----'--'-"'---'-'-

0.293

2500

2480

2560

2580

2600

Ci)
co
CI
::> 2540 ! ~ 2540«
2

I-w
w
u..
2

2
0
~ 2520 2520
«
::>w......
w



N
<Coo.. <c
>-UJ
I--a:
2<C

~63
a!;;:
c..J a:

o<co..
a..~
au
c..J~
- CJa: 2<c<c
:2:

W24-'

CI)
LU
....J-u..
a
a:
a..
CJ
a
a
....J
u..

>-
2000 u2

UJ
t!:J
<C
~
2
UJ

:2:
UJ
t!:J
<C
2
<C
:2:
>
U
2
UJ
t!:J
a:
UJ

:2:
UJ
....J
<C
a:
UJ
CJ
UJ
u..

2060

2080

2100

1.3091.2141.120

o

LEGEND
----- 0.2% ANNUAL CHANCE FLOOD

----- 1%ANNUAL CHANCE FLOOD

----- 2% ANNUAL CHANCE flOOD

----- 10% ANNUAL CHANCE flOOD

STREAM BED

CROSS SECTION LOCATION

1.0250.9300.551 0.646 0.741 0.836

STREAM DISTANCE IN MILES ABOVE CONflUENCE WITH RV WASH P

0.4570.3620.2670.173

2060

2000

2100

1940 lJ....l..J.....L.J.....Li.-l.J.....L.J.....L.J.....L.L.U.J.....L.J.....L.J.....LL.U..J.....L.J.....L.J.....L...JJ...J.....L.J.....L-.U---LL.J.....L.J.....L.J.....L...:...l.J.....L.J.....L.J.....L..L..1.J.J.....L-.U.J.....L.L.L.J.....LLU..J.....L.u.J..J.....L.J.....L.J.....LU-.=======================..J

0.078

1980

2080

1960

co
«Xl
C:::- 2040 2040«
:2-I-w
w
u..
:2

:2
0
i= 2020 2020
«:::-w
--I
W



OJ
a:
l-
e..
:I:
en
<C
3:
:::a:

....-

N
c:::eCIJ

--<C
~UJ
t-C::26
:::::J UJ

o!;;;t
c..J c::

o
c:::ec..
c-~
o C-1

c..J~
-0
0: 2
c:::e<C
:2E

W25-'

CIJ
W
....J-u..
o
0:
C-
O
o
o
....J
u..

1960

>-
1980 C-1

2
UJ
C!J
<C
I-
2
UJ

::2:
UJ
C!J
<C
2
<C
::2:
>
t.J
2
UJ
C!J
c::
UJ

::2:
UJ
...J
<C
c::
UJ
o
UJ
u..

2040

2080

1.278

......-'--'---,--0-.,....-1 2060

1.1831.089

o

LEGEND
----- 0.2% ANNUAL CHANCE FLOOD

----- 1%ANNUAL CHANCE FLOOD

----- 2% ANNUAL CHANCE FLOOD

----- 10% ANNUAL CHANCE FLOOD

STREAM BED

CROSS SECTION LOCATION

0.9940.8990.520 0.615 0.710 0.805

STREAM DISTANCE IN MILES ABOVE CONflUENCE WITH RV WASH P

0.4260.3310.2360.142

2040

2060

1920 LL......L.:.-u....l..l...LL...-..:..l...L.l...L.l...L.l....U.l...L.L.Ll.l...LLL-.:..l.l...L.l...L.l...LLLJ..l...Lu....i..l..l..-u....i..l...Lu....i......Lu....i.u....i..l...L.....Lu....i.u....i..l...LU.-u....i.u.......u....i.Ll..J..l...Lu....i..l...L.LJ...::==================================.J

0.047

2080

1940

1960

1980

co
co
c
::> 2020 2020<C
02:

I-w
w
u..
02:

02:
0
i= 2000 2000
<C
::>w
--'w



Cf.)
LU
....I-u..
o
cc:
c...
CJ
o
o
....I
u..

W26-'

1620

>-
1640 u2

LU
t!:I
<C
.....
2
LU

:2:
LU
t!:I
<C
2
<C
:2:
>
U
2
LU
t!:I
c::
LU

:2:
LU
....J
<C
c::
LU
CJ
LU
u..

1700

1720

1740

1760

1.0690.9930.917

o

LEGEND
----- 0.2% ANNUAL CHANCE FLOOD

----- 1%ANNUAL CHANCE FLOOD

----- 2% ANNUAL CHANCE FLOOD

----- 10% ANNUAL CHANCE FLOOD

STREAM BED

CROSS SECTION LOCATION

0.8420.387 0.463 0.539 0.614 0.690 0.766

STREAM DISTANCE IN MILES ABOVE CONFLUENCE WITH THE VERDE RIVER

0.3110.2360.160

1660

1680

1640

1620

1560

1540 H----""-"""""

1520

1500 L..-........O.---.........----.........-~....L...'--'-'-'---'---'-__'___'__'_'____'___'___'___'__'__'___'___'__'__'___'_ __

0.084

co
co
0
:::- 1600 1680e:t
:2

I-
LU
LU
u..
:2

:2
0
i= 1580 1660
e:t
:::-
LU
--'
LU



a..
:I:
en
<C
3:
::>a:

N
<cCIJ

.. <t
>-UJ
I-C:::
2<t
~63
a~
c..J c:::

o<co..
a..~
ac..J
c..J~
-0a:;;;;:::
<C<t
:2E

en
LU
....J-u..
a
a:
a..
CJ
a
a
....J
u..

W26-3

1900

>-
1920 c..J;;;;:::

UJ
c.!:I
«
~
;;;;:::
UJ

:2:
UJ
c.!:I
«
;;;;:::
«
:2:
>
c..J
;;;;:::
UJ
c.!:I
c:::
UJ

:2:
UJ
...J
«c:::
UJ
o
UJ
u..

2000

1980

2020

3.0392.9632.887

o

LEGEND
0.2% ANNUAL CHANCE FLOOD

----- 1%ANNUAL CHANCE flOOD

----- 2% ANNUAL CHANCE FLOOD

----- 10% ANNUAL CHANCE FLOOD

STREAM BED

CROSS SECTION LOCATION

2.8112.357 2.432 2.508 2.584 2.660 2.736

STREAM DISTANCE IN MilES ABOVE CONFLUENCE WITH THE VERDE RIVER

2.2812.2052.129

2000

2020

1920

1900

1880

1860 L..J.......1......;.....;...~~...I..-.C...~~~--L..~~.:......;"..,.--'--l.~~~~L---'---'-'---'---'----'---'-----l......l...--'---'----'---'----l......L...L....l.---'---'----'---'----'---l.-:.-i.......L--'---'--~--'---'----'--'-

2.054

1980

iX)
co
c
::> 1960 1960<C
2

~
LU
LU
u..
2

2
0
i= 1940 1940
<C
::>
LU
--I
LU



H.3 Half Size Work Study Maps



FLOOD
OF

CONTROL
MARICOPA

DISTRICT
COUNTY

SUB CONSULTANT:

Dibble
Englneertn!l'

NOTES

lIlE HYOROl.OGIC VAI.UES USED FOR lIlE
FlOOIlPLIIN DElJN£AnON WERE PREPARDl
UNDER IIY DIRECT SlPER'IISION:

lIlE Fl.OCJIlI'lAIN D£l.t£AllON WAS PREPARED
UNDER IIY DIRECT SUPElMSION:

1. fU ELEVAllONS 1M. B\SED ON NORTlt AIlERICAN
'IfRIlC.\l. DlilUII or 1988.

2. fU HORIZONfN.. COORIlINAltS USE ARIZONA STATE PlANE
COORIlINATES B\SED ON lIlE 1983 NOR11i .IIIERICAN IlAlUll.

3. IW'I'ING FOR 1IlIS PROJECT IS PROYIIlEIl BY FCIlIlC
AND OBTAINED DURING VNlIOUS SEPARATE COIllRACIS.
SEE IW'PING SUllMARY TAIlL£ ON 1IlIS SHEET FOR
MORE INFORNAnON.

4. FI.OOIlPl.\IN UIIlTS IN THS STUDY 1M. PlDllDl AT rACH
HEC-RAS CROSS SECllON ON lIlE IlASIS or STARTING (sta
WS Ul) ANO ENOING (Sla WS Rt) STAnONS UNLESS 1IlERE
IS INEFfEClIVE FlOW IM.A OR A CONFlICT WITH TOPOGIW'HIC
CONTOURS, IN WHICH CASE, TI£ CONTOURS TN([ PRECEDENC£.

5. 1IlE HYORAUUC BASE UHE IS CROSS SECTION STAnON 10.000
UNLESS N<mIl O1IlERWISE.

PRIl.4E CONSULTANT:

(!II

STATEMENTS OF PROFESSIONAL REGISTRANTS

9000

N,

'"=3000'

Flight

Dibble
Engineering"

9/1/1993

4/5/2002

12/4/1998
1/11/1999

a 3000 6000
,",-w_

Aeria
Ma r

Wilson &
Company

c::
w
2::
c::
w
Cl
c::
W
>

Cooper Aerial
Co. Inc.

Michael Baker
Jr•• Inc.

Wilson &
Company

David Evans
Ilc Assoc.

Michael Boker
Jr., Inc.

98-21

01-52

FCDMC
PROJ Surveyor

Mapping Summary Table

DELINEATION
2001C056

Mapping Project

Rio Verde Mapping

Scottsdale Mapping,
IGA 93-07

Sheet
No.

2,3,4,5,6,8,9,10,11, Rio Verde North
20,21,22 Extension Floodplain

Delineation StUdy

15,16,18,19

6,7,8,10.11,12,13,
14,16,17,18,20,21

FLOODPLAIN
CONTRACT NO

ROAD

ROAD

RIO VERDE ADMP
STUDY F.C.D.

II

DESIGN
BY CAl[

FLOOD CONTROL DISTRICTJOloIAX ROAD JWL 11/m/07

I
7500 N. D,..my D.... Drtve DESIGN GHK. JEP 11/01/07 OF MARICOPA COUN1Y

B (l; Suite 200 RECOt.lt.!ENOEO BY:
Phoenix. AZ 15020 PLANS JWL/RAK 11/ot/07 D'IT

~
P 602.957.1155 APPROYEO BY:
, 102..957.2131 PLANS CHK. JEP 11/01/07 D'IT

'"
www.dlbblecorp.com

CHEF' (NClNE~ AND CENERA.l. lIANACERI-

'" SUBMITTED BY:
SHEETN

DATE: or 22



AERIAL. PHOTOGRAPHY PROVIDED BY F'CDlllC.
2006 fUGHT OATE.

THIS MAP WAS PREPARED BY PHOTOGRAMME'TRIC IolETHODS TO NATIOKAl,. MAP ACCURACY STANDARDS FOR
,-. 200' HORIZONTAL SCALE AND 2'CONTQUR INlERVALS.

AERIAL w.PPING PROVIDED BY fCDIolC AND PERFORMED FOR
FCDMC UNDER SEPARATE CONlRACTS. SEE TABLE ON THE COVER
SHEET fOR t.lORE INfORMATION.

GROUND CONTROL SURVEY DATA PROV1DED BY FCDIolC
AND PERfORMED fOR FCOIolC UNDER SEPARATE CONTRACTS.
SEE TABLE ON THE COVER SHEET FOR MORE INFORMATION.

LEGEND

T.4N

T.5N

400'
I

FEEf

BY DATE

DESCRIPTION/LOCATION
IlUl CADASTRAl. DC UP 0.5FT,
SE COR. OF SEC 13, T5N, R6E

BLII CADASTRAl. Be UP 105FT,
E 1/4 COR. OF SEC 24, T5N,
R6E

A ERt.I XXX
~1221~

ZONE />f.
~orc.!!...Um~

t.l12.0 t.l13.0-+.-+-...-t-

~I I Dibble
\:;' Engineering

REVISJ(lN

BY 0.",
DESIGN JWL 11 01 07
DESIGN CHK. JEP 11 01 07
PLANS JWL RAK II 01 07

'1 01 07

SHEET 2 OF 22

SCALE: 1"= 200 FEET
CONTOUR INTERVAL = 2

-200' 0' 200'
I H H

1870.89

ELEVATION em
1705.9

NO.

SHEET INDEX MAP

NOIE: AU. El£VATlONS ARE IlAS[Il ON NORTH
AlIERICAN VDmCAL DATUM OF 1988.
CON'IERSION FACTOR 1988 HAW - 1929 NG'ID + 1.92'

FLOOD CONTROL DISTRICT
OF MARICOPA COUNTY

ELEVATION REFERENCE MARKS

RIO VERDE ADMP
FLOODPLAIN DELINEATION

RV WASH P

F.C.D. CONTRACT NO. 2001 C056

ElEVATION REFERENCE MARK

BASE flOOD ElEVATIONS

ZONE DESIGNATIONS

CORPORATE UMITS

COUNTY, PARISH, STATE OR
INTERNATIONAl. BOUNDARY

!1lE.~RM 0.100
CROSS SEcnON ----- Q - CFS-'....... ....

FP= 1888.7_.ili'lI'!'L'\l\l

100-YR FlOODPlAIN BOUNDARY

FlOODWAY BOUNDARY

HYDRAUUC BASE UNE
WITH RIVER MILE

1413

1.0. NUMBER
1388

E
a
N

.:;



AERW", PHOTOGRAPHY PROVIDED BY fCDMC.
2006 FUGHT DATE.

THIS MAP WAS PREPARED BY PHOTOGRAMMETRIC METHODS TO NATIONAl.. MAP ACCURACY STMiDARDS fOR
,-. 200' HORIZONTAL SCALE MID 2'CONTOUR INTERVALS.

AERIAl MAPPING PROVIDED BY FCDMC AND PERfORMED FOR
fCDMC UNDER SEPARATE CONTRACTS. SEE TABLE ON THE COVER
SHEET fOR MORE INfORMATlON.

GROUND CONTROL SURVEY DATA PROVIDED BY fCDMC
AND PERfORMED fOR fCOtoAC UNDER SEPARATE CONTRACTS.
SEE TABLE ON THE COVER SHEET fOR MORE INFORMATION.
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1I 01 07
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SHEET :5 OF 22

BY OATE

JEP
JWL RAK

JWL

OESCRIPTION/LOCAllON
IlLIl CAllASTRAl. Be UP O.~,
S 1/4 COR. OF SEC 13. ~,
R8E
IJUj CAllASTRAl. Be UP O.4fT.
SE COO. OF SEC 14. T5N, R6E

BY DATE

ZONE AE
~ora~Lim~

,6" ERt.I XXX
~1221~

iiI I Dibble
~ Eng~eerIn!J

REVISION

DESIGN
DESIGN CHK.
PlANS

1879.84

ElEVATION em
1787.77

NO.

SHEET INDEX MAP

FLOOD CONTROL DISTRICT
OF MARICOPA COUNTY

RIO VERDE ADMP
FLOODPLAIN DELINEATION

RV WASH P

F.C.D. CONTRACT NO. 2001 COS6

LEGEND

ELEVATION REFERENCE MARKS
NOTE: ALL El£VATIONS ARE BASED ON NORTH

AllERlCAN VDmCAL o.t.llJlot OF 1988.
CON\IERSION FACTOO 1988 HAW - 1929 NG'iD + 1.94'

ElEVA110N REFERENCE t.lARK

BASE flOOD ElEVA110NS

ZONE OESIGNA110NS

CORPORATE Ut.l1TS

COUI'lIY, PARISH, STATE OR
INTERNA110NAL BOUNDARY
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AERIAL PHOTOGRAPHY PROVIDED BY fCmliC.
2006 FUGHT OATE.

THIS MAP WAS PREPARED BY' PHOTOC~J.lETRJC l.lETHODS TO NATIONAL. WAP ACCURACY STNolOAROS FOR
, .... 200' HORIZONTAL SCALE ~D 2'CONTOUR INTERVALS.

.-ERIAl... MAPPING PROVIDED BY reouc AND PERFORMED fOR
FCOIolC UNDER SEPAAA.TE CONTRACTS. SEE TABLE ON THE COVER
SHEET FOR MORE INFORMATION.

GROUND CONTROL SURVEY DATA PROVIDED BY fCDt.lC
AND PERfORIolED fOR FCDMC UNDER SEPAAATE CONTRACTS.
SEE TABLE ON THE COVER SHEET FOR MORE INFORMATION.
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T.5N
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11 01 07
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BY DATE

SHEET 4 OF 22

BY DATE

200'
I

JEP
JWL RAK

JWL

ZONE AE
~oro~Um~

A ERN XXX
~1221~

Ijl I Dibble
.., Engkleerln!/"

REVISION

DESIGN
DESIGN CHK.
PLANS

SCALE: 1"- 200 FEET
CONTOUR INTERVAL = 2 FEET'

-200' O·
I H H

NO,

FLOOD CONTROL DISTRICT
OF MARICOPA COUNTY

SHEET INDEX MAP

RIO VERDE ADMP
FLOODPLAIN DELINEATION

RV WASH P, RV WASH P TRIB 1
& RV WASH P TRIB 2

F.C.D. CONTRACT NO. 2001 COSS

NOTE: AI..l. El£VATlONS ARE BASED ON NORllt
AIlERlCAN VERT1CAL ll'lllM OF 1988.
CON\IERSION fACTOR 1988 HAW • 1929 NG\ID + 1.9T

ElEVATION REFERENCE MARK

BASE FlooO ElEVATIONS

ZONE DESIGNATIONS

CORPORATE UNITS

COUNTY. PARISH. STATE OR
INTERNATIONAL BOUNDARY

1.0. NUMBER ElEVATION (FT) OESCRIPllON/lOCATION

1371 1952.99 BUI CAllASIRAl Be UP O.5FT.
S 1/4 COR. OF S£C 14. _.
R6E

1372 2025.00 BUI CAllASIRAl Be UP 0.8FT.
SE COR. OF SEC 15. 15N. R6E

1503 2062.38 STONE, APPROX. E 1/4 COR.
OF SEC 15, _. R6E

23e 1982.12 fCDIlC Be SE fWSH NEAR
CNTR S£C 14, 75N, R6E

100-YR FlooOPlAIN BOUNDARY

FlOODWAY BOUNDARY

HYDRAUUC BASE UNE
WlIH RIVER NILE

E
o

oil

o



AERIAL PHOTOGRAPHY PRO\IIDEO BY fCDtr.lC.
2006 FlIGHT DAlL

THIS t.4AP WJ,S PREPARED BY PHOTOGRAMMETRIC METHODS TO NATIONAL w.P ACCURACY STN>lOARDS fOR
1-. 200' HORIZONTAL SCALE »10 2'CONTOUR INTERVALS.

AERIAL w.PPING PROVIDED BY fCDUC AND PERfORMED fOR
fCDMC UNDER SEPARATE CONTRACTS. SEE TABLE ON THE COYER
SHEET fOR MORE INFORMATION.

GROUND CONTROL SURVEY OATA PROVIDED BY FCOMC
AND PERFORMED FOR fCDMC UNDER SEPARATE CONTRACTS.
SEE TABt.E ON THE COVER SHEET fOR MORE INfORMATION.
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BY DATE

SHEET 5 OF 22

BY DATE

JEP
JWL

JWL RAK

ZONE AE
~ora.!:....Um~

.6. ERM XXX
~1221~

M12.0 M13.0
-t-...-t-...-t-

~r I Dibble
~ Engkleerlng

REVISION

PLANS

DESIGN
DESIGN CHK.

LEGEND

NO.

•

-200' 0' 200'

~ ~cAtE: 7&= 200 FEET
CONTOUR INTERVAl = 2

SHEET INDEX MAP

FLOOD CONTROL DISTRICT
OF MARICOPA COUNTY

ELEVATION REFERENCE MARKS

RIO VERDE ADMP
FLOODPLAIN DELINEATION

RV WASH K, RV WASH K TRIB
11A, & RV WASH K TRIB 12

F.C.D. CONTRACT NO. 2001 COS6

NOTt: AU. ElLVAllONS ARE IIASEIl ON NORTH
AMERICAN \IERT1CAl. DAlUM OF 1988.
~ON FACTOR 1988 HAW - 1929 NGIIO + 2.0.3'

ElEVATION REITRENCE MARK

BASE flOOD ElEVATIONS

ZONE DESIGNATIONS

CORPORATE UMITS

COUI'ITf, PARISH, STATE OR
INTERNATIONAl.. BOUNllARY

~~RM 0.100
CROSS SECTION---- Q _ CFS-'"''''''''''''

FP= 1888.7_~"1lIl

1.0. NUMBER ElEVATION em DESCRIPTION/LOCATION
1340 2488.01 BlIl CAllAST1W. DC UP 0.3 FT.

SE COR. OF SEC 7, T5N, R6E

1347 2414.24 BlIl CAllAST1W. DC UP 1.4fT.
5 1/4 COR. OF SEC 8, T5N,
Rfl£

lJe:l 2444.97 BI.Jl~ eo UP 0.2".
E 1/4 COR. OF SEC 18, T5N,
Rfl£

lOO-YR flOODPlAIN BOUNDARY

FlOODWAY BOUNDAAY

HYORAUUC BASE UNE
WITH RIVER MILE

MATCH LINE SHEET 6MATCH LINE SHEET 21



AERIAL. PHOTOGRAPHY PROVIDED BY FCDWC.
2006 fliGHT DATE.

THIS MAP WAS PREPARED BY PHOTOCRAMhlETRIC METHODS TO NATIONAL. IMP ACCURACY STANDARDS FOR
,-. 200' HOR1ZONTN,. SCALE. AND 2'CONTOUR INTERVAlS.

AERIAL. MAPPING PROVIDED BY FCOIolC AND PERfORMED FOR
FeDlAe UNDER SEPARATE CONTRACTS. SEE TABLE ON THE COVER
SHEET FOR MORE INfORMATION,

GROUND COI'lTROL SUR....E'( OATA PROVIDED BY fCOIolC
AND PERFORl.lED FOR FCDJolC UNDER SEPARATE CONTRACTS.
SEE TABLE ON THE COVEA SHEET fOR MORE lNFORIoIATION.

LEGEND

400'

BY DATE

200'

ZONE AE
~ora~Lim.i!=....-

.6. ERM XXX
~1221~

iiI I Dibble..:;I Engbeertng

REVISION

BY DATE

DESIGN JWL 11 01 07
DESIGN CHK. JEP 11 01 07
PLANS JWL RAK 11 01 07

1 0

SHEET 6 Of 22

SCAUE: l"a 200 FEEf
CONTOUR INTERVAL = 2 FEET

-200' 0'
I H H

NO

SHEET INDEX MAP

ELEVAllON REFERENCE MARK

BASE FlOOD ELEVAllONS

ZONE OESIGNAllONS

CORPORA'IE UMIlS

COUNTY, PARISH, STATE OR
INTERNAllONM. BOUNDARY

NOTE: AU. ELEVATlONS ARE BASED ON NORTIi
AlIERICAN VDmCAI. o.o.TUli OF 1988.
CONVERSION FACTOR 1988 NA'<Il - 1929 NG'ID + 2.05'

ELEVATION REFERENCE MARKS

RIO VERDE ADMP
FLOODPLAIN DELINEATION
RV WASH K, TRIB 13, &

RV WASH K spur 4
F.C.D. CONTRACT NO. 2001 C056

FLOOD CONTROL DISTRICT
OF MARICOPA COUNTY

lOO-YR FlOODPlAIN BOUNDARY

FlOODWAY BOUNDARY

HYDRAUUC BASE UNE
WITH RIVER MILE

M12.0 M1J.0-+.--+--...-t--

m.~RM 0.100
CROSS SECTION---- Q - CFS-'..... ":""

FP_1888.7_~iil:

1.0. NUMBER ElEVAllON (FT) DESCRIPllON!LOCAllON
1341 2521.57 BUI CAllASTRAl. BC FUJSH, S

1/4 COR. OF SEC7, 15N. R6E

1342 2el~.38 USClO BC UP 1FT. SW COR.
OF SEC7, ~, RSE

1343 2S3ll.~ USGlD BC UP 1FT. W 1/4
COR. OF SEC7, ~, R6E

234 =1.110 FCOlIC BC SEI' FUJSH NEN!
CNTR sa: 7, 15N, RSE

MATCH LINE SHEET 8

E
o...
o



AERlAl. PHOTOGRAPHY PROVIDED BY fCDMC.
2006 nIGHT DATE.

THIS MAP WAS PREPARED BY PHOTOGRAMNE'TRIC METHODS TO NATIONAL. Jr.IAP ACCURACY STANQN:tOS FOR
1-. 200' HORIZONTAl. SCAI...E AND 2'CONTOUR INTERVALS.

AERlAl. MAPPING PROVIDED BY FCDMC AND PERFORMED FOR
FCDMC UNDER SEPARATE CONl'RACTS. SEE TABLE ON THE COVER
SHEET FOR MORE INfORw,nON.

GROUND COr-rTROL SURVEY DATA PROVIDED BY FCDNC
AND PERfORMED fOR fCDMC UNDER SEPARATE CONTRACTS.
SEE TABLE ON THE COVER SHEET fOR MORE INFORMATION.
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I

DESCRIPTION!LOCAll0N
FCIlllC Be SET FUJSH NrAA H
1/4 COR. OF S£C 13. T5H.
R5E

ZONE AE
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A ERIA XXX
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REVISION

BY DATE

DESIGN JWL 11 01 07
DESIGN CHK. JEP '1 01 07
PLANS JWL RAK 11 01 D7

11 01 07

SH(U 7 Of 22

I H H
-200' 0'

ElEVAll0N em
2888.80

NO.

SHEET INDEX MAP

NOTE: AU. ELEVATIONS ARE IIAS[D ON NORTH
AMERICAN VERTICAL CAlllM OF 1988.
CON'/ERSION FACTOR 1988 HAW - 1929 NGVO + 2.06'

RIO VERDE ADMP
FLOODPLAIN DELINEATION

RV WASH K TRIB 13

F.C.D. CONTRACT NO. 2001C056

LEGEND

FLOOD CONTROL DISTRICT
OF MARICOPA COUNTY

ELEVATION REFERENCE MARKS

ElEVAll0N REFERENCE lAARK

BASE FLOOD ElEVAll0NS

ZONE DESIGNAll0NS

CORPORATE UIAITS

COUNTY, PARISH, STATE OR
INTERNAll0NAL BOUNDARY
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m.~RIA 0.100
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AERIAL. PHOTOGRAPHY PROVIDED BY FCDl.lC.
2006 FUGHT DATE.

THIS MAP WAS PREPARED BY PHOTOCRAt.lMETRIC lolETHOOS TO NATIONAL NAP ACCURACY STANDAADS FOR
1-. 200' HORIZONTAL,. SCAL.E N>lD 2'CONTOUR INTERIJALS.

AERIAl. MAPPING PRO'IJlDED BY FCm.lC AND PERFORJolEO FOR
FCDMC UNDER SEPAAATE CONTRACTS. SEE TABLE ON THE COVER
SHEET fOR MORE INfORMATION.

GROUND CONTROL SURVEY DATA PROVIDED BY FCOIlIC
AND PERFORMED FOR FCDMC UNDER SEPARATE CONTRACT'S.
SEE TABLE ON THE COVER SHEET FOR MORE INFORMATION.

LEGEND

400'
I

BY DATE

200'
I

F'CllllC Be SET FlUSH NE'AR N
1/4 COR. Of SEC 12. T5N.
R5E

DESCRIPTION/lOCAllON
USGI.O Be UP 1FT. NW COR.
Of SEC7. T5N. R6E

.6. ERM XXX
~1221~

ZONE AE
~oro~Um~

lir I Dibble
~ Engkleertng

REVISION

BY OATE

DESIGN JWL 11 01 07
DESIGN CHK. JEP 11 01 07
PLANS JWL RAJ< 11 01 07

11 01 0

SHEET 8 or 22

SCALE: 1"- 200 FEET
CONTOUR INTERVAL = 2 FEET:

-200' O·
I H H

2728.29

ELEVATION em
2667.78

NO.

SHEET INDEX MAP

FLOOD CONTROL DISTRICT
OF MARICOPA COUNTY

ELEVATION REFERENCE MARKS
NOTE: ALL El.EVATlONS ARE BASfIl ON NORTlt

AlIERICAN VERT1CAL DAlUli Of 1988.
CONIIERSION rACTOR 1988 HAW - 1929 NG'ID + 2.08'

RIO VERDE ADMP
FLOODPLAIN DEUNEATION

RV WASH K &
RV WASH K TRIS 6D

F.C.D. CONTRACT NO. 2001C056

ELEVAllON REFERENCE MARK

BASE FlOOD ELEVAllONS

ZONE DESIGNATIONS

CORPORATE UMIlS

COUNTY. PARISH. STATE OR
INTERNAllONAL BOUNDARY

M12.0 M13.0-+.---!-...--t-

i1l!:.~RM 0.100
CROSS SECTION ---- Q = CFS-'"'''' ..-.

FP= 18B8.7-~""

lOO-YR flOODPlAIN BOUNDARY

FlOODWAY BOUNDARY

HYDRAlJUC BASE UNE
WITH RIVER MILE
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AERIAl PHOTOGRAPHY PROVIDED BY F"CDWC,
2006 ruGHT DATE.

THIS MI\P WAS PREPARED BY PHOTOGIW.lIllETRIC lol(THODS TO KAT10NAL MAP ACCURACY STANDARDS FOR
1-. 200' HORIZONTA.L SCA.I....E AND 2'CONTOUR INTERVALS.

AERIAl MAPPING PROVIDED BY FCDlolC AND PERFORMED FOR
FCDMC UNDER SEPAAATE CONTRACTS. SEE TABLE ON lHE COVER
SHffi FOR lolORE INfORw.nON.

GROUND COtflROL SURVEY OATA. PROVIDED BY fCOlolC
A.NO PERFORMED FOR fCDIIlC UNDER SEPAAATE CONTRA.CTS.
SEE TABlE ON THE COVER SHEET fOR MORE INFORw.nON.
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A ERM xxx
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ZONE AE
~ora..!!...Um~
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REVISION

BY OAT[

DESIGN JWL

"
01 07

DESIGN CHK. JEP l' 01 07
PLANS JWL RAK 11 01 07

11 01 07

SHEET 9 or 22

•

-200' 0' 200'
I H H I

NO.

SHEET INDEX MAP

NOTE: AU. ElEVATIONS ARE BASm ON NORTH
AIolERlCAN VERT1CAL Ql.TUli OF 1988.
CONVERSION FACTOR 1988 HAW - 1929 NG'ID + 1.99'

FLOOD CONTROL DISTRICT
OF MARICOPA COUNTY

EllVAll0N REFERENCE t.tARK

BASE flOOD ElEVATIONS

ZONE DESIGNATIONS

CORPORATE UMITS

COUNlY. PARISH. STATE OR
INTERNATIONAL BOUNDARY

LEGEND

ELEVA~ON REFERENCE MARKS

M12.0 M13.0-+..~...-t-

m.~RM 0.100
CROSS SEC110N ---- Q - CFS-'..... "'::'"

FP_1888.7_~cll:

l00-YR FlOODPLAIN BOUNDARY

FlOODWAY BOUNDARY

HYDRAUUC BASE UNE
WITH RIVER MIUE

LD. NUMBER ELEVATION em DESCRIP110N!LOCATION
1392 2388.89 , /2' REBAR POSS. SE COR.

OF SEC19. T5N, R8E

1393 2467.42 Illll CADASTRAL Be UP D.8fT,
S 1/4 COR. or SEC19. T5N,
R8E

1443 2369.68 Bl.M~ Be FLUSH. E
1/4 COR. OF SEC. 30, l5N,
R8E

224 2438.20 FCDllC Be SET FLUSH NEAR
CENTtR OF SEC. 30, T5N, RBE

RIO VERDE ADMP
FLOODPLAIN DELINEATION

RV WASH A, RV WASH A
TRIS 1, & RV WASH A TRIS 2

F.C.D. CONTRACT NO. 2001COS6

No



AERIAl.. PHOTOGRAPHY PROVIDED BY fCDMC.
2006 fLIGHT DATE.

THIS MAP WAS PREPARED BY PHOTOGRAIr.lMETRIC IiIETHOOS TO NATIONAL. t.lAP ACCURACY STANDARDS FOR
,-. 200' HORIZONTAL. SCALE AND 2'CONTOUR INTERVALS.

AERw.. MAPPING PROVIDED BY FCDMC AND PERFORMED FOR
FCDMC UNDER SEPARATE CONTRACTS. SEE TABLE ON lHE COVER
SHEET FOR MORE INFORMAnON.

GROUND CONTROL SURVEY DATA PROVIDED fJ'( FCOMC
AND PERF"ORJ.lED FOR FCDMC UNDER SEPARATE CONTRACTS.
SEE TABLE ON THE COVER SHEET FOR MORE INFORMATION.
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ELEVATION REFERENCE MARKS

400'
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11 01 07
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11 01 07

FEET

BY DATE

SHEET 10 Of 22

BY DATE

JEP
JWL

JWL RAK

DESCRIPTION/L0CA110N

FCOllC Be sa FlUSH NrAR
CENTER OF SEC. :1.'.~ R5E

USGlO Be UP 1.2 FT. E~
COR. OF SEC :1.', T5N. R5E

ZONE AE
~orc.!!...Um~

~ty_B~n~

.6. ERM XXX
~1221~

~[ I Dibble
~ Engkleer1ng

REVISION

PLANS
DESIGN CHK.
DESIGN

SCAlE: 1"- 200 FEET
CONTOUR INTERVAL = 2

2499.18

:l.'48.42

-200' 0' 200'
I H H I

ElEVA110N (FT)

NO.

1447

214

SHEET INDEX MAP

ElEVA110N REFERENCE MARK

BASE flOOD ElEVA110NS

ZONE DESIGNA110NS

CORPORAlE UMITS

COUNTY. PARISH, STAlE OR
INTERNA110NAL BOUNDARY

FLOOD CONTROL DISTRICT
OF MARICOPA COUNTY

NOTE: AU. El£VATlONS ARE BASED ON NORTH
AMERICAN VERTICAl CAruM OF 1988.
CON'IERSION FACTOR 1988 HAW - 1929 NG\Il) + 2.00'

100-YR FlOODPlAIN BOUNDARY

FlOOOWAY BOUNDARY - - - - - -
HYDRAUUC BASE UNE ~12.0 ~13.0
WITH RIVER MILE -t...-t-...--+-

m;.~RM 0.100
CROSS SEcnON ---- Q - CFS-'~ ""..,...

FP- 1888.7_~'lll

LD. NUMBER

RIO VERDE ADMP
FLOODPLAIN DELINEATION

RV WASH A, RV WASH A
TRIB 1, TRIB 2, TANK SPILLWAY

F.C.D. CONTRACT NO. 2001C056

MATCH LINE SHEET 16

MATCH LINE SHEET 11



AERIAl PHOTOGRAPHY PROVIDED BY FCOIolC.
2006 fliGHT DATE.

THIS MAP WAS PREPARED BY PHOTOGRAMMETRIC IolETHODS TO NATIONAL IolAP ACCURACY STANDARDS FOR
,-- 200' HORIZONTAL. SCALE AND 2'CONTOUR INTERVALS.

AERIAl MAPPING PROVIDED BY rCDJolC AND PERFORMED FOR
FCDMC UNDER SEPARATE CONTRACTS. SEE TABLE ON THE CO"o'ER
SHEET FOR 1ol0RE INFORW.TION.

GROUND CONTROL SURVEY DATA PROVIDED BY FCDJolC
AND PERFORJolED FOR FCDt.4C UNDER SEPARATE CONTRACTS.
SEE TABLE ON THE COVER SHEET FOR MORE INFORMATION.
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400'

1I 01 07
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11 01 07
11 01 07

BY DATE

SHEET 11 Of 22

IN DATE
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ZONE AE
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REVISION

DESIGN CHK.
PLANS

DESIGN

SCAlE: 1"= 200 FEET
CONTOUR INTERVAL = 2 FEET

-200' 0'
I H H

NO.

SHEET INDEX MAP

FLOOD CONTROL DISTRICT
OF MARICOPA COUNTY

NOT[: AU. El.£VAT1ONS ARE BASED ON NORTll
AMERICAN VERT1CAl. Do\TU.. OF 1988.
CONVERSION fACTOR 1988 HAW - 1929 NG'ID + 2.01'

ELEVATION REFERENCE MARKS

RIO VERDE ADMP
FLOODPLAIN DELINEATION

RV WASH A,
TRIB 1, TRIB 2

F.C.D. CONTRACT NO. 2001 COS6

ELEVATION REFERENCE t.tARK

BASE flOOD ELEVATIONS

ZONE DESIGNATIONS

CORPORATE UNIlS

COUNTY, PARISH, STATE OR
INTERNATIONAL BOUNDARY

N12.0 N1J.0-t...---+-...-t-

~~RN 0.100
CROSS SEcnON ---- Q - CFS--'~ .... """""

FP- 1888.7-~"1llI

loo-YR FlOODPLAIN BOUNDARY

FlooDWAY BOUNDARY

HYDRAUUC BASE UNE
W11H RIVER NILE

1.0. NUNBER ELEVATION (FT) DESCRIPllON(LOCATION
1394 2S22.32 uSGtO BC UP 2fT, SW COR.

Of SEC19. reN. R6E

1395 2SS1.SO ~OfBCsiif,9~·m;.~6¥4

218 2578.09 SET NEAR N 1/4 COR S 2S
T5N ROE
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AERIAl.. PHOTOGRAPH'l' PROVIDED BY rCDNC.
Z008 FUGHT CAlL

THIS MAP WAS PREPARED BY PHOTOGRANNETRIC METHODS TO NATIOHAI. MAP ACCUfW:Y STANDARDS roR
1-. ZOO' HORIZONTAL SCALE N>lD Z'CONTOUR INTERVAlS.

AERIAl.. MAPPING PROVIDED BY rCDl.4C AND PERFORMED rOR
rCDMC UNDER SEPAAATE CONTRACTS. SEE TABLE ON THE COVER
SHEET rOR l.40RE INrORw,TION.

GROUND CONTROL SURVEY DATA PROVIDED BY rCQMC
AND PERrORl.lED rOR rCDMC UNDER SEPARATE CONTRACTS.
SEE TABLE ON THE COVER SHEET rOR ""ORE INFORMATION.

MATCH LINE SHEET 13

ELEVATION REFERENCE MARKS
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11 01 07
11 01 07
11 01 0

FEET

BY DATE

SHEET 12 OF 22

BY DATE.

200'

JEP
JWL

JWL RAJ(

DESCRIPTION/LOCATION
FCOl.tC Be SET fUJSH NEAR S
1/4 COR. OF SEC 23. T5N.
R5E
FCllllC Be SET fUJSH NEAR
COR. OF Sf:C 23. 24, 25. 26
T5N. R5E
FCllllC Be SET fUJSH APPROX.
1~' SE OF COR. OF SEC 23,
24. 25. 26, T5N, R5E

.6. ERM XXX
~1221~

ZONE AE
~oro~Um~

iiI I Dibble..:;I Engheerlng-

REVISION

DESIGN

PlANS
DESIGN CHK.

SCALE: 1"= 200 FEET
CONTOUR INTERVAL = 2

I H H
0'

2612.24

2627.88

ELEVATION em
2659.98

NO.

FLOOD CONTROL DISTRICT
OF MARICOPA COUNTY

212

210

RIO VERDE ADMP
FLOODPLAIN DELINEATION

RV WASH A, RV WASH A
RIB 1, TRIB 2, TANK SPILLWAY
F.C.D. CONTRACT NO. 2001 C056

SHEET INDEX MAP

LEGEND

NOTE: AU. ELEVATlONS ARE IlASEIl ON NORlll
AMERICAN VERl1CAL o.t.TUll OF 1988.
CON'lERSlON FACTOR 1988 HAW • 1929 NG'ID + 2.01'

ELEVATION REFERENCE MARK

BASE flOOD ELEVATIONS

ZONE DESIGNATIONS

CORPORATE UMIlS

COUI'ITY, PARISH, STATE OR
INTERNATIOIW.. BOUNDARY

M12.0 M13.0-t-...---+-...-+-
i1l'L~RM 0.100

CROSS SECTION ---- Q - CFS- ,."" ""':'
FP- 18B8.7_~"1l1l

l00-YR flOODPlAIN BOUNDARY

FlDODWAY BOUNDARY

HYDRAUUC BASE UNE
WITH RIVER MILE

1.0. NUMBER
208

SHEET 17LINEMATCH

E
o

<0
N
o



AERlAl. PHOTOGRAPHY PROVIOED BY fCOMC.
2006 FUGHT DATE.

THIS MAP WAS PR(pAAED BY PHOTOGRAMME'TRIC METHODS TO NA.T10NAL MAP A.CCURACY STA.NDARDS fOR
1-. 200' HORIZONTAl SCAL.E AND 2'CONTOUR INTERVAlS.

.A£RIAL MAPPING PROVIDED BY FCDMC -'NO PERFORMED FOR
FCDMC UNDER SEPAAATE CONTRACTS. SEE TABLE ON THE COVER
SHEET FOR l.lORE INFORMATION.

GROUND CONTROL SURVEY DATA. PROVIDED BY FCDMC
A.ND PERFORl.lED FOR FCDMC UNDER SEPAAATE CONTRACTS.
SEE TABLE ON THE COVER SHEET FOR t.40RE INFORMA.T10N.

ELEVATION REFERENCE MARKS

400'

11 01 07
11 01 07
11 01 07
11 01 0

BY DATE

SHEET 13 Of 22

2001C056

BY DATE

Dibble
Engbeertng

200'
I

JWL
JEP

JWL RAJ(

DESCRIPTION{LOCATION

fCOIAC BC S£I" Fl.USH HEM H
1/4 COR. OF SEC 23, T5N,
R5E
fCOMC BC S£I" Fl.USH HEM W
1/4 COR. OF SEC 24, T5N.
RSE

,6,. ERM XXX
~1221~

ZONE AE
~ora.!!...Lim~

~tyJl~n~

REVISION

flJl
DESIGN
DESIGN CHK.
PLANS

SCALE: 1"- 200 FEET
CONTOUR INTERVAl - 2 FEET

2669.96

-200' 0'
j H H

ElEVATION em
2758.98

NO.

RIO VERDE ADMP
FLOODPLAIN DELINEATION

RV WASH A & RV WASH A
TRIS 1

F.C.D. CONTRACT NO.

222

218

SHEET INDEX MAP

FLOOD CONTROL DISTRICT
OF MARICOPA COUNTY

NOTE: ALL ELEVATIONS ARE BASED ON HORTH
AMERICAN VERT1CAL CAruM OF 1988.
CONVERSlON fACTOR 1988 HAW - 1929 HG'ID + 2.03'

LEGEND

ELEVATION REFERENCE t.tARK

BASE flOOD ELEVATIONS

ZONE DESIGNATIONS

CORPORATE UMITS

COUNTY, PARISH, STATE OR
ItillRNATIONAl BOUNDARY

l00-YR FlOODPlAlN BOUNDARY

FlooDWAY BOUNDARY

HYDRAUUC BASE UNE
WITH RIVER MILE

1.0. NUMBER

w
w
:c
U'l

w ~z
::J
~

:c
u
~
~

MATCH LINE SHEET 12

MATCH LINE SHEET 14

E
o
....
No



AERLAL PHOTOGRAPHY PROVIDED BY FCOt.4C.
2008 FUGHT DATE.

THIS MAP WAS PREPARED BY PHOTQGRNolt.lORlC t.4E'THODS TO NATIONAl. MAP ACCURACY STANDARDS FOR
,-. 200' HORIZONTAL SCALE AND 2'CONTOUR INlERVALS.

AERIAL MAPPING PROVIDED BY fCDt.4C AND PERFORMED FOR
FCDMC UNDER SEPARATE CONTRACTS. SEE TABU: ON THE COVER
SHm FOR t.40RE INfORMATION.

GROUND CONTROL SURVEY DATA PROVIDED BY FCDt.lC
AND PERFORt.lED FOR FCOt.lC UNDER SEPARATE CONTRACTS.
SEE TABl£ ON THE COVER SHEET FOR t.40RE INFORMATION.

400'
I

11 01 07
11 01 07
11 01 07
11 01 a

BY DATE

SHEET 14 OF 22

BY DATE

200'
I

JEP
JWL RAK

JWL

DESCRIPTlON/LOCAllON

rctlllC DC SET FUJSH NE"AR
CENTER OF SEC 14. lSN. RSE

ZONE AE
~orc~Um~

h,. ERM XXX
~1221~

~l I Dibble
'-' En9lneertnff

REVISION

DESIGN
DESIGN CHK.
PlANS

SCALE: 1"= 200 FEET
CONTOUR INTERVAL = 2 FEET

2823.so

-200' O·
I H H

ElLVAllON em

NO.

220

SHEET INDEX MAP

LEGEND

RIO VERDE ADMP
FLOODPLAIN DELINEATION

RV WASH A TRIB 1
F.C.D. CONTRACT NO. 2001 C056

FLOOD CONTROL DISTRICT
OF MARICOPA COUNTY

ElLVAllON REFERENCE MARK

BASE flOOD ElLVAllONS

ZONE DESIGNAllONS

CORPORATE UMIlS

COUNTY. PARISH, STATE OR
INTERNAllONAL BOUNDARY

ELEVATION REFERENCE MARKS
NOTE: AU. ELEVATIONS ARE BASm ON NORllt

AlIERICAN VERl1CAL MlUll OF 1988.
CONVERSION rACTOR 1988 HAW - 1929 NGW + 2.05'

l00-YR FtOODPlAIN BOUNDAR'(

FlooDWAY BOUNDARY - - - - - -
HYDRAUUC BASE UNE M12.0 M13.0
WITH RIVER MILE -+...--+-...-t-

ill.t~RM 0.100
CROSS SECTION ---- Q - CFS-'...... 

FP31888.7_~"1l\l

1.0. NUMBER

MATCH LINE SHEET 13

W
::>
F



AERIAl PHOTOGRAPHY PROVIDED BY FCOI.lC.
2006 FUGHT DATE.

THIS MAP WAS PREPARED BY PHOTOGEW.lMETRIC METHODS TO NATIONAL MAP ACCURACY STANDAROS FOR
,-. 200· HORIZONTAL. SCAlE AND 2·CONTOUR INTERVAlS.

AERIAl. MAPPING PROVIDED BY FCDMC AND PERFORMED FOR
FCOlAC UNDER SEPARATE CONTRACTS. SEE TABLE ON THE COVER
SHEET FOR MORE INFORMATION.

GROUND CONTROL SURVEY DATA PROVIDED BY FCDMC
AND PERFORMED FOR FCDtolC UNDER SEPARATE CONTRACTS.
SEE TABL£ ON Tl-IE COVER SHEET FOR MORE INFORMATION.

T. SN

T.4N

400'
I

11 01 07

11 01 07
11 01 07

11 01 07

BY DATE

SHEET 15 Of 22

BY DATE

200'
I

JEP
JWL

JWL RAJ<

BlIl CAllASlRAL Be UP O.4FT.
S 1/4 COR. OF SECJO, T5N,
R6E

DESCRIPTlON/lOCAll0N

1/2· REBAR WITH AI. eN'.
N'PROX 60.0 FT N OF RIO
VERDE OR ANO APPROX 550.0
FT W OF 144TH ST.

b,. ERM XXX
~1221~

ZONE AE
~ora..!!...Um~

iiI I Dibble
~ Engkleerlnlf

REVISION

DESIGN
DESIGN CHK.
PlANS

SCALE: 1"= 200 FEET
CONTOUR INTERVAL = 2 FEEr

2423.28

-200' O·
I H H

ElEVAll0N (ffi

2375.42

NO.

1445

12

SHEET INDEX MAP

LEGEND

ELEVATION REFERENCE MARKS

FLOOD CONTROL DISTRICT
OF MARICOPA COUNTY

RIO VERDE ADMP
FLOODPLAIN DELINEATION

RV WASH 10 &
RV WASH 10 TRIS 1

F.C.D. CONTRACT NO. 2001 COS6

NOTE: AU. ElLVATlONS ARE BASED ON NORTH
....ERICAN 'ItRTICAL !l'TUIl OF 1988.
CON'IERSION FACTOR 1988 HAW - 1929 NGIID + 1.99'

ELEVAll0N REFERENCE MARK

BASE flOOD ELEVAll0NS

ZONE DESIGNAll0NS

CORPORATE UI.t1TS

COUNTY. PARISH. STATE OR
INTIRNAll0NAl. BOUNDARY

t.C12.0 t.C13.0-+.---+-...--+-
m.~RM 0.100

CROSS SECTION ---- Q = CFS- ,...... "':""
FP= 1888.7-~

100-YR flOODPlAIN BOUNDARY

FlooDWAY BOUNDARY

HYDRAUUC BASE UNE
WlIH RIVER MILE

1.0. NUMBER



AERIAl PHOTOGRAPHY PROVIDED BY fCDJ.lC.
2006 FUGHT DATE.

THIS MAP WAS PREPARED BY PHOTOCRAAlM(TRJC METHODS TO NATIONAL MAP ACCURACY STANDARDS fOR
1-. 200' HORIZONTAl.. SCAL.( AND 2'CONTOUR INTERVAlS.

,&£RIAl MAPPING PROVIDED BY FCDt.lC AND PERfORMED fOR
fCOMC UNDER SEPARATE CONTRACTS. SEE TABlE ON THE COVER
SHEET FOR NORE INfORMATION.

GROUND CONTROL SURVEY DATA PROVIDED BY fCOMC
AND PERfORl.lED FOR fCDMC UNDER SEPAAATE CONTRACTS.
SEE TABLE ON THE COVER SHEET fOR MORE INfORMA.TION.

400'

11 01 07
11 01 07

o

11 01 07

BY DATE

SHEET 16 or 22

BY DAn:

200'

JWL
JEP

JWL RAK

b" ERM XXX
~1221~

ZONE AE
~ora.!!...Lim~

Ii, I Dibble
~ Engkle«lng

REVISION

PLANS
DESIGN CHK.
DESIGN

SCALE: 1·~ 200 FEET
CONTOUR INTERVAL = 2 FEET

-200' 0'
I H H

NO.

SHEET INDEX MAP

ELEVATION REFERENCE MARKS

LEGEND

RIO VERDE ADMP
FLOODPLAIN DELINEATION

RV WASH 10, TRIS 1, TRIS 2,
TRIS 3, TRIS 2 SPLIT 1

F.C.D. CONTRACT NO. 2001 COS6

FLOOD CONTROL DISTRICT
OF ~COPA COUNTY

NOTE: AU. El.£VATlONS ARE BASED ON NORTH
AIlERICAN VER11CAL DATUM OF 1988-
CONVERSION FACTOR 1988 HAW - 1929 NGVD + 2.00'

ELEVAllON REFERENCE MARK

BASE FlOOD ELEVATIONS

ZONE DESIGNATIONS

CORPORAlE Ut.l1TS

COUNTY, PARISH, STAlE OR
INlERNAllONAl. BOUNDARY

1.112.0 ""3.0-t-...--+-...-t-

!1!E.~RM 0.100
CROSS SECTION ---- Q _ CFS-,m~ """""

FP-1888.7-~'li\l

100-YR flOODPlAIN BOUNDARY

FlooDWAY BOUNDARY

HYDRAUUC BASE UNE
WITH RIVER MILE

1.0. NUMBER ElEVATION (FT) DESCRIPllON!LOCATION
11 2435.40 1/2" REBAR WITH H.. CN',

APPROx. 800.0 FT E of 1J81H
ST, APPROX. 600.0 FT S OF
RIO \IEROE OR

1_ 2479.60 USGl.O Be DOWN lNT, SW
COR. OF SEC30, T5N, R6E

200 ~t6.79 FCOllC Be SET FUJSH NEAR
CNTR OF SEC 36. T5N, R5E

202 2518.20 FCllMC Be SET Fl.USH NEAR
SET NEAR N 1/4 COR. or SEC
36. T5N, RSE

SHEEr 18LINE

MATCH LINE SHEEr 10

MATCH

E
c

;;;
a



AERlAL. PHOTOGRAPIff PROVIDED BY fCD~C.

2006 Fl..ICHT DATE.
THIS w.P WAS PREPARED BY PHOTOGRAMt.lETR1C t.lETHODS TO NATIONAL MAP ACCURACY STANDARDS FOR
1-" 200' HORIZONTAL. SCALE AND 2'CONTOUR INTERVAlS.

AERLAI... MAPPING PROVIDED BY FCOMC AND PERFORMED FOR
FCDIr.4C UNDER SEPARATE CONTRACTS. SEE TABLE ON THE CO'IER
SHEET FOR MORE INfORMAnON.

GROUND CONTROL SURVEY DATA PRQ\IIDED BY fCDMC
AND PERFORMED FOR F'CD!.4C UNDER SEPARATE. CONTRACTS.
SEE TABl! ON THE COVER SHEET fOR 1.40RE INFORMATION.

LEGEND

T.4N

T.SN

400'
I

'1 01 07
11 01 07

" 01 07
11 01 0

BY DATE

SHEET 17 OF 22

BY OATE

200'
I

JEP
JWL RAK

JWL

DESCRIP1l0N!LOCA1l0N

fCOIAC Be SET flJJSH NrAR
COR. OF SEC 25, 28. 35, 38.
T5N, RSE

fCOMC Be SET flJJSH N'PROlC.
1800' NW OF SE COR. OF
SEC28, T5N, RSE

fA ERIA XXX
~'221~

ZONE AE
~orc~Um~

~l I Dibble
~ Eng~eerlng

REVISION

DESIGN CHK.
PLANS

DESIGN

SCALE: ,"= 200 FEET
CONTOUR INTERVAL = 2 FEEC

2802.82

2589.74

-200' 0'
I H H

ELEVA1l0N (FT)

NO.

204

208

SHEET INDEX MAP

RIO VERDE ADMP
FLOODPLAIN DEUNEATION

RV WASH 10 &
RV WASH 10 TRIB 4

F.C.D. CONTRACT NO. 2001 C05S

ELEVATION REFERENCE MARKS

FLOOD CONTROL DISTRICT
OF MARICOPA COUNTY

NOTE: <ll.L. El.£VAllONS ARE BASED ON NORTH
AMERICAN vtRTICAI. DATUM OF 1988.
CON\IERSION fACTOR 1988 HA'ID • 1929 NG'ID + 2.00'

ELEVA1l0N REFERENCE lAARK

BASE flOOD ELEVA1l0NS

ZONE DESIGNA1l0NS

CORPORATE WAITS

COUNtY, PARISH, STATE OR
INTERNA1l0NAl. BOUNDARY

t.t12.0 t.t13.0-+-...-+-...-1-

m:.~RIA 0.100
CROSS SEcnON ---- Q Q CFS-"''''-

FPQ 1888.7_~\l\l

, 00-YR flOODPlAIN BOUNDARY

FlooDWAY BOUNDARY

HYDRAlJUC BASE UNE
WITH RIVER IAILE

LD. NUMBER

W
::>
F



AERIAL. PHOTOGRAPHY PROVIDED BY F'eONe.
2006 FLIGHT DATE.

THIS MAP WAS PREPARED BY PHOTOCAAMt.lE'TRIC l.lETHODS TO NATIONAl. MAP ACCURACY STANDARDS fOR
,-. 200' HORIZONTAl SCAI...E AND 2'CONTOUR INTERVALS.

AERIAl MAPPING PROVIDED BY FCDNC AND PERFORMED FOR
F'CDMC UNDER SEPARATE CONTRACTS. SEE TABLE ON THE COVER
SHEET FOR l.lORE INfORw.nON.

GROUND CONTROL SURVEY DATA PROVIDED BY FCDMC
AND PERfORMED FOR fCDMC UNDER SEPARATE CONTRACTS.
SEE TABlE ON THE COVER SHEET FOR lo40RE INFORt.lAnON.

LEGEND

400'
I

'1 01 07
11 01 07
11 01 07

11 01 07

BY DATE

SHEET 18 OF 22

BY DATE

200'
I

JEP
JWL

JWL RAK

1/2" REBAR WI1H No. CN'.
APPROX. 90.0 FT N FROII BIKE
....0 HORSE lRNL.

DESCRIPTION/LOCATION
1/2" REBAR WI1H No. CN',
APPRO)(' 230.0 FT NW Of SW
FENCE CRNR OF HOUSE AT
26912 N 137TH Sf

ZONE AE
~oro~Um~

~ty_B~n~

.6, ERt.t XXX
~1221~

iiI I Dibble
~ Engheerlnlf

REVISION

PlANS
DESIGN CHK.
DESIGN

SCALE: 1"- 200 FEET
CONTOUR INTERVAL = 2 FEET'

-200' O·
I H H

2430.32

ELEVATION em
2460.94

NO.

SHEET INDEX MAP

ELEVATION REFERENCE MARKS

ELEVAllON REFERENCE IotARK

BASE flOOD ELEVAllONS

ZONE DESIGNAllONS

CORPORATE UIotIlS

COUNlY. PARISH. STATE OR
INTERNAllONAl. BOUNlJ.ARY

RIO VERDE ADMP
FLOODPLAIN DELINEATION

RV WASH 7

F.C.D. CONTRACT NO. 2001 COS6

FLOOD CONTROL DISTRICT
OF MARICOPA COUNTY

NOm AU. ElLVAllONS NI:f BASED ON NORTH
....ERICAN VERT1CAl. CAruM Of 1988.
CONVERSION FACTOR 1988 HAW - 1929 NGIID + 1.99'

100-YR flOODPlAIN BOUNlJ.ARY

FlOODWAY BOUNlJ.ARY - - - - --
HYDRAUUC BASE UNE t.t12.0 t.tt3.0
W11H RIVER IotILE -t...--f-...-+-

~~RIot 0.100
CROSS SECTtON ---- Q - CfS-'~-FP- 1888.7__~\i1I

I.D. NUIotBER
16

E
o
......,
o

...
o
o

'"



AERIAl. PHOTOGRAPHY PROVIDED BY rcD~C.

2006 fliGHT DATE.
THIS MAP WAS PREPARED BY PHOTOGRMlME'TRIC METHODS TO NATIOKAL. tr.W» ACCURACY STANDARDS FOR
1-. 200' HORIZONTAL. SCALE AND 2'CONTOUR INTERVALS.

~RIAL MAPPING PROVIDED BY FCD~C AND PERfORMED fOR
fCOMC UNDER SEPAAATE CONTRACTS. SEE TABLE ON ll-IE COVER
SHEET fOR ~ORE INfORMATION.

GROUND CONTROL SURVEY DATA PROVIDED BY fCDMC
AND PERfORMED fOR fCONC UNDER SEPAAATE CONTRACTS.
SEE TABLE ON THE COVER SHEET fOR MORE INfORMATION.

LEGEND

T,4N

T. SN

BY DATE

DESCRIPTlON!LOCATION
1/2" R£IWl WITH No eN'
APPROX. 660 fT W AND 11 10
fT N OF SE CRNR Of SEC31,
T5N, R6f:

1/2" R£IWl WITH No eN'
APPROx. 1690 fT S AND &10
FT W OF' HE CRNR OF SEC8.
T4N, R6f: STAilPED 27

,6,. ERM XXX
~1221~

ZONE AE
~ora.!!...Um~

iiI I Dibble
~ Engineering

REVISION

BY OATt

DESIGN JWL '1 0' 07
DESIGN CHK. JEP '1 0' 07
PLANS JWL RAK '1 0' 07

'1 01 07

SHEET 19 OF 22

-200' 0' 200' 400'
r H H I I

SCALE: 1"= 200 FEET
CONTOUR INTERVAL = 2 FEET

2361.93

ELEVATION em
2369.49

NO.

SHEET INDEX MAP

FLOOD CONTROL DISTRICT
OF MARICOPA COUNTY

RIO VERDE ADMP
FLOODPLAIN DELINEATION

RV WASH 7
F.C.D. CONTRACT NO. 2001C056

ELEVATION REFERENCE MARKS
NOTE: AU. ELEVATIONS ARE IlASEIl ON NORlli

AIlERlCAN VEJmCAL oo.TUM OF 1988.
CONVERSION fACTOR 1988 HAW - 1929 NGVD + 1.99'

ElEVAllON REFERENCE MARK

BASE FlOOD ElEVAllONS

ZONE DESIGNATIONS

CORPORATE UMrrs

COUNlY, PARISH, STAlE OR
INTERNAllONM. BOUNIJ.ARY

1.112.0 1.113.0-t-...--f-...-t-

i1lE.~RM 0.100
CROSS SEcnON ----- Q - CFS---"'''''' ......

FP3 1888.7_~.l!:

100-YR FlooOPlAIN BOUNIJ.ARY

FlooDWAY BOUNIJ.ARY

HYDRAUUC BASE UNE
WITH RIVER MIUE

27

1.0. NUMBER
17

IX)

tiw
I
(I)

W ~z
:J ~
I
U
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AERIAl. PHOTOGRAPHY PROVIDED BY FCOMC.
2006 FlIGHT DATE.

THIS MAP WAS PREPARED BY PHOTOCRAt.lt.lETRIC MElliODS TO NATIONAl. t.IAP ACCURACY STANDARDS FOR
,-. 200' HORiZONTAL. SCAl..£ AND 2'CONTOUR INTERVALS.

AERIAl. MAPPING PROVIDED BY FCDMC AND PERFORMED FOR
FCDMC UNDER SEPAAATE CONTRACTS. SEE TABLE ON THE COYER
SHEET FOR MORE INFORMATION.

GROUND CONTROL SURVEY DATA PR0V10ED BY FCOlr.lC
AND PERFORMED fOR FCDt.lC UNDER SEPARATE CONTRACTS.
SEE TABLE ON THE COVER SHEET FOR MORE INFORMATION.

400'
I

11 01 07
11 01 07
11 01 07
11 01 0

BY DATE

SHEET 20 or 22

B'( OATE

200'
I

JEP
JWL RAJ<

JWL

ZONE AE
~oro.!!...Um~

A ERIA xxx
~1221~

rt r I Dibble
~ Engkleerlng-

REVISION

DESIGN CHK.
PLANS

DESIGN

SCALE: 1"- 200 FEET
CONTOUR INTERVAL = 2 FEET

-200' 0'
I H H

NO

SHEET INDEX MAP

RIO VERDE ADMP
FLOODPLAIN DELINEATION

RV WASH I &
RV WASH I TRIS 3

F.C.D. CONTRACT NO. 2001 COS6

FLOOD CONTROL DISTRICT
OF MARICOPA COUNTY

LEGEND

ELEVATION REFERENCE MARKS
NOTE: ALL El.£VAT1ONS ARE BASED ON NORTH

AMERICAN VEJmCAL Cl'TUt.l OF 1gsa.
CON\lERS10N fACTOR 1988 HAW - 1g2g NGVD + 2.02'

ELEVATION REFERENCE IAARK

BASE flOOD ELEVATIONS

ZONE DESIGNATIONS

CORPORATE UlArrs

COUNTY, PARISH, STATE OR
INTERNATIONAl. BOUNQ,AR'(

M12.0 M13.0-+'-i-...-t-
m:.~RIA 0.100

CROSS SEcnON ---- Q - CFS-'~ .........
FP= 1888.7_~W

1.0. NUMBER ELEVATION em DESCRIPllON!LOCATION
1387 2491.21 IlUl CAIJo'SlRAl. Be UP O.4FT,

S 1/4 COR. OF SEC18. T5N,
R8E

1388 2563.90 USCLO Be UP 1.2FT. SIt COR.
Of SEC18, T5N, ReE

1395 2551.50 ~OfBeS~9~·~.~8V4

100-YR FlooOPlAIN BOUNQ,AR'(

FlooOWAY BOUNDARY

HYDRAUUC BASE UNE
WITH RIVER IAII£

MATCH LINE SHEET 21

W
::>
F



AERIAl. PHOTOGRAPHY PROVIDED BY F'CDMC.
2006 FUGHT IMoTL

THIS MAP WAS PREPARED BY PHOTClGRANME'TRIC METHODS TO NATIONAL l.4AP N:.CURAr:Y STANDARDS rOR
,-. 200' HORIZONTAl. SCALE AND 2'CONTOUR INTERVALS.

AERIAl MAPPING PROVIDED BY FCDMC AND PERF"ORMED FOR
FCDMC UNDER SEPARATE CONTRACTS. SEE TABlE ON THE COVER
SHEET FOR MORE INFORMATION.

GROUND CONTROL SURVE'f IMoTA PROVIDED BY FCDMC
AND PERfORMED FOR FCOMC UNDER SEPAAATE CONTRACTS.
SEE T-'BLE ON THE COVER SHEET FOR MORE INfORMATION.

400'

11 Dl 07
11 01 07

11 01 07
11 Dl 07

BY DATE

SHEET 21 OF 22

BY DAT[

200'

JEP
JWL

JWL RAK

ZONE f>f.
~orc.!!...Lim~

f:J, ERM XXX
~1221~

O·

iiI I Dibble
~ Engkleertng-

REVISION

OESIGN CHK.
PLANS

DESIGN

SCALE: 1"= 200 FEET
CONTOUR INTERVAL = 2 FEET

I H H
-200'

NO.

SHEET INDEX MAP

LEGEND

FLOOD CONTROL DISTRICT
OF MARICOPA COUNTY

RIO VERDE ADMP
FLOODPLAIN DELINEATION

RV WASH K TRI8 11, 11A, 118;
& RV WASH K TRI8 12

F.C.D. CONTRACT NO. 2001 C056

ELEVA~ON REFERENCE MARKS
NOTE: AU. El.£VATlONS ARE BASED ON NORlll

AMERICAN VERTlCAL DATUM OF 1988.
CONVERSION FACTOR 1988 HAW - 1929 NGVD + 2.03'

ElEVATION REFERENCE MARK

BASE flOOD ElEVATIONS

ZONE DESIGNATIONS

CORPORATE UMITS

COUNTY, PARISH, STATE OR
INTERNATIONAL BOUNDARY

l00-YR flOODPlAIN BOUNDARY

FlooDWAY BOUNDARY

HYDRAUUC BASE UNE
WITH RIVER MILE

I.D. NUMBER ElEVATION (m DESCRIPTION/LOCATlON
1389 2581.58 USGlO Be UP 1FT. W 1/4

COR. OF SEC18, T5N, R8E

1387 2491.21 Ill.Il CADAS1RAL Be UP a.4FT,
5 1/4 COR. OF SECI8, T5N,
R8E

1388 2563.90 USGlO Be UP 1.2FT, SW COR.
OF SEC18, T5N. R6E

226 2512.88 SEr NEAR C/4 518 T5N R6E

0>
no

g
N

<;



AERIAL PHOTOGRAPHY PROVIDED BY fCDt.lC.
2006 ruCHT DATE.

THIS MAP WAS PREPARED BY PHOTOGFW.lME'TRIC METHODS TO tv.noNAI.. loW' ACCURACY STANDARDS fOR
t -.. 200' HORIZONTAL SCALE AND 2'CONTO\JR INTERVALS.

AERIAl MAPPING PROVIDED BY fCDI.4C AND PERfORMED FOR
FCDIolC UNDER SEPARATE CONTRACTS. SEE TABLE ON lHE COVER
SHEET FOR MORE INFORW.TIQN.

GROUND CONTROL SURVEY DATA PROVIDED BY' FCDt.lC
AND PERFORt.lED FOR FCDt.lC UNDER SEPARATE CONTRACTS.
SEE TABLE ON THE COVER SHErr FOR MORE INFORMATION.

LEGEND

11 01 07
11 01 07
11 01 07
11 01 0

400'

FEET

BY DATE

SHEET 22 Of 22

BY DATE

JWL
JEP

JWL RAJ(

ZONE AE
~ora~Um~

.6. ERM XXX
~1221~

iii I Dibble
~ Engkleertng

REVISION

PLANS

DESIGN
DESIGN CHK.

NO

t -200' 0' 200'
I H H I

SCALE: 1"= 200 FEET~ CONTOUR INTERVAL = 2

SHEET INDEX MAP

NOlE: AU. ElLVAllONS ARE BASED ON NORTH
AMERICAN \IERT1CAl. CAlUM OF 1988.
CON'JERSlON FACTOR 1988 HAW - 1929 NCMl + 2.0T

ELEVATION REFERENCE MARKS

FLOOD CONTROL DISTRICT
OF MARICOPA COUNTY

RIO VERDE ADMP
FLOODPLAIN DELINEATION

RV WASH K TRIS 6,
TRIS 6D, & TRIS 6D1

F.C.D. CONTRACT NO. 2001C056

ElEVA110N REFERENCE MARK

BASE flOOD ElEVA110NS

ZONE DESIGNA110NS

CORPORAIT UMrrs

COUNTY, PARISH, STAIT OR
INltRNA110NAl BOUNDARY

100-YR FlOODPlAIN BOUNDARY

FlooDWAY BOUNDARY - - - - - -
HYDRAUUC BASE UNE M12.0 M13.0
WfTH RIVER MILE -+...--!-...-+-

m:.~RM 0.100
CROSS SECTION ---- Q ~ CFS-,m"",_

FP= 1888.7-~\l\I

1.0. NUMBER El£VATION <m DESCRIPTION/lOCATION
1328 2520.39 BUl CADo'STRAl. Be UP 0.8FT

1333 2600.02 BUl CADo'STRAl. Be UP 0.5FT.
N 1/4 COR. OF SEC7, T5N,
Rll£

1339 2502.40 BUl CADo'STRAl. Be UP 0.6FT,
E 1/4 COR. OF SEC7, T5N,
R6E

234 2561.80 FCDMC Be SET FlUSH N£AR
CNIR. OF SEC 7, T5N, R6E

FP-2508.8

MATCH LINE SHEET 8
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