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I. INTRODUCTION 


This Technical Data Notebook (TDN) has been prepared in support of a Letter of Map Revision 
(LOMR) application for a portion of the Friendly Village Wash (FVW) located in 
unincorporated Pima County, Arizona.  This TDN has been prepared in accordance with the 
“Instructions for Organizing and Submitting Technical Documentation for Flood Studies” 
prepared by the Arizona Department of Water Resources, Flood Mitigation Section (Refer to 
Arizona State Standard 1-97).  This TDN also includes completed Federal Emergency 
Management Agency (FEMA) LOMR forms.  All methodologies used in the preparation of the 
LOMR for which this TDN was prepared are consistent with ADWR SS 2-96 and FEMA 
Guidelines. 


This TDN also includes detailed hydrologic and hydraulic analyses performed to determine 
proposed regulatory discharge rates at key locations along the FVW, and to determine floodplain 
limits along the study reach of the FVW.  All regulatory discharges refer to “100-year” discharge 
rates, or flow rates that have a one percent (1%) probability of being equaled or exceeded in any 
given year.  The hydrology is based upon the Pima County Hydrology Method and NOAA Atlas 
14 upper-90% confidence-interval rainfall depths.  The hydraulic analysis is based upon the U.S. 
Army Corps of Engineers Computer Backwater Model, HEC-RAS. 


The study reach of the FVW is located in unincorporated Pima County, Arizona, and lies 
primarily north of Stone Loop Road/River Road and the Rillito Creek, east of Oracle Road, south 
of Rudasill Road, and West of First Avenue, generally within Section 13, Township 13 South, 
Range 13 East, G&SRM, Pima County, Arizona.  The study reach of the FVW is located within 
a FEMA-designated “Zone A” flood-hazard area, as depicted on FIRM Map Panel Numbers 
04019C1636K and 04019C1637K (February 8, 1999).  Per the Flood Insurance Study for 
unincorporated Pima County, the “Zone A” depiction shown on the Map Panels was determined 
by approximate methods, and no documented hydraulics analyses were found.  


Furthermore, the existing “Zone A” depiction is not consistent with current topography. This 
LOMR is being submitted to include better hydrologic, hydraulic, and topographic data.  


This study has been authorized by the Pima County Regional Flood Control District (District): 


Pima County Regional Flood Control District 
97 East Congress, 3rd floor 
Tucson, AZ 85701 


The project surveyor is: 
John B. Lynch, P.E., R.L.S. 
Tetra Tech, Inc
33 N Stone Ave 
Suite 1500 
Tucson, AZ 85701-1413 
(520) 623-7980 
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1.1 Project Overview 


The study limits for the FVW LOMR extend from Stone Loop Road, in Section 13, Township 13 
South, Range 13 East, G&SRM, Pima County (unincorporated), Arizona (FEMA Community), 
to just upstream (east) of First Avenue, a total distance of 3.32 miles.  The purpose of the FVW 
LOMR is to re-map the floodplain based upon updated hydrology and topography. 


Two existing culvert systems underneath First Avenue convey flows into the upper reaches of 
the FVW study limits.  The northern leg of the FVW enters the study limits through a 2-cell, 8-
foot-wide by 5-foot-high Reinforced Concrete Box Culvert (RCBC), constructed per Arizona 
Department of Transportation (ADOT) Standard Detail B–2.20 (see Figure 1).  This RCBC is 
located on First Avenue just south of Rudasill Road.  The drainage area located upstream of this 
RCBC is calculated to be 266.6 acres, with a predicted regulatory (i.e., 100-year) peak discharge 
of 1007 cubic feet per second (cfs).  At this location, according to HEC-RAS calculations, the 
existing RCBC has the capacity to convey a 100-year flood.  The other RCBC is located on First 
Avenue just north of Via Entrada, and conveys flows emanating from the eastern leg of the FVW 
through a single-cell, 8-foot-wide by 4-foot-high RCBC (see Figure 2), also constructed per 
ADOT standards.  The drainage area located upstream of this RCBC is calculated to be 114.4 
acres, with a predicted 100-year peak discharge of 442 cfs.  At this location, according to HEC-
RAS calculations, the existing RCBC also has the capacity to convey a 100-year flood. 


Figure 1:  Existing 2-Cell, 8-Foot-High by 5-Foot-Wide RCBC 
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Figure 2:  Existing Single-Cell, 8-Foot-Wide by 4-Foot-High RCBC 


The northern and eastern legs of the FVW converge just southwest of East Yvon Drive, at which 
point the contributing drainage area is calculated to be 709.5 acres, with a predicted 100-year 
peak discharge of 1,671 cfs.  At the termination of the study limits on the FVW, the contributing 
drainage area is calculated to be 743.0 acres, with a predicted 100-year peak discharge of 1,610 
cfs.  For purposes of conservatism though, between Stone Loop Road and the junction of the 
northern and eastern legs of the FVW a calculated discharge rate of 1,671 cfs was used in the 
HEC-RAS model. 
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II. FEMA FORMS 


2.1 Study Documentation Abstract for FEMA Submittals 


This section is included in accordance with the TDN guidelines.  The FEMA MT-2 forms 
prepared for this project are presented in Section 2.2 of this TDN.  Sections 2.1.1, 2.1.3, 
2.1.4, and 2.1.5 are reserved for use by the ADWR, after the study has been reviewed and 
accepted by FEMA. 


2.1.1 Date Study Accepted:________________ 


2.1.2 Study Contractor: 


Tetra Tech, Inc. 
33 N. Stone Avenue Suite 1500 
Tucson, AZ 85701-1403 
(520) 623-7980 
Engineer of Record:  Michael E. Zeller, P.E.. P.H. 


2.1.3 FEMA Technical Review Contractor:___________________________ 
      ___________________________ 
      ___________________________ 
      ___________________________ 


2.1.4 FEMA Regional Reviewer:  ___________________________ 
      ___________________________ 
      ___________________________ 
      ___________________________ 


2.1.5 State Technical Reviewer:  ___________________________ 
      ___________________________ 
      ___________________________ 
      ___________________________ 


2.1.6 Local Technical Reviewer  ___________________________ 
      ___________________________ 
      ___________________________ 
      ___________________________ 


2.1.7 Reach Description 


The FEMA-mapped floodplains come from two sources within the Friendly Village 
Wash TRS (unincorporated Pima County).  As previously mentioned, the two washes 
enter the site from the east at RCBCs along First Avenue.  In order to affectively model 
the floodplain, the washes were divided into three segments, as follows. 


The northern leg of FVW, the West Agave segment, enters the study limits from the 
northeast and flows southwest until it converges with the eastern wash.  The reach is 
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physically defined by its geologic floodplain and is very much a natural channel.  This 
reach of the FVW is primarily composed of sand channels, a tree line on each of the 
banks, and scattered desert brush outside the banks.  Also, the West Agave segment has 
many defined “switchbacks” after the peak discharge passes through the First 
Avenue/Rudasill Road RCBC.  During small events, the switchbacks are clearly visible, 
but disappear as the events become progressively larger.  The fairly wide reach has many 
inlets which account for a larger contributing watershed in a downstream direction.  The 
calculated regulatory discharge as this northern leg of the FVW approaches its junction 
with the eastern leg of the FVW (i.e., East Agave segment) is predicted to be 1,101 cfs. 


The eastern leg of the FVW, East Agave segment, enters the study limits from the east 
and travels southwest until it converges with the West Agave segment.  This reach of the 
FVW is not as physically defined as the West Agave segment, but still conveys the 
discharge through a natural channel until it reaches its junction with West Agave 
segment.  Much like the West Agave segment, this reach of the FVW is primarily 
composed of sand channels, a tree line on each of the banks, and scattered desert brush 
outside the banks.  The reach is fairly narrow, and is primarily straight with very limited 
inlets.  The calculated regulatory discharge as this reach approaches its junction with the 
northern leg of the FVW (i.e., West Agave segment) is predicted to be 666 cfs. 


After the junction of the West Agave and East Agave segments, the convergence is 
contained within the Stone Loop Wash segment of the FVW, and flows south until its 
reaches the downstream boundary of the study limits. Outside of the study limits the flow 
is interception by  the Stone Loop Road 2-cell, 12-foot-wide by 8-foot-high RCBC, 
which extends some distance downstream of Stone Loop Road as an underground 
conduit.  During small events, the wash splits around an “island” located about 400 feet 
south of the junction of the West and East Agave segments of the FVW.  The FVW wash 
resurfaces about 800 feet south of Stone Loop Road, and cuts west/southwest, west of 
Stone Avenue, as it heads to its outfall into the Rillito Creek, which is located a few 
hundred feet farther downstream.  There is a southwest-angled ford crossing in Stone 
Loop Road that allows flow to enter the 2-cell, 12-foot-wide by 8-foot-high RCBC.  After 
the junction, the predicted 100-year discharge is 1,671 cfs.  Due to the split and widening 
of the channel as it approaches Stone Loop Road, the 100-year discharge is predicted to 
lower, slightly, to 1,610 cfs. 


2.1.8 USGS Quad Sheets 


Not applicable for this study. 


2.1.9 Unique Conditions and Problems 


At the outlet of each RCBC along First Avenue, there are many trees and brush that could 
potentially create greater depths and lower velocities as discharge exits the RCBC.  These 
conditions could, in turn, create backwater problems that might lead to greater depths 
upstream of the RCBCs, as well as lead to eventual overtopping of First Avenue. 
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2.1.10 Coordination of Peak Discharges 


All reaches were modeled with HEC-RAS and utilized the full predicted 100-year peak 
discharge rate, assuming no losses.  Per meetings with Evan Canfield, the Pima County 
Regional Flood Control District Project Manager, the discharge rates that were calculated 
using the Pima County Hydrology Method were deemed acceptable. 


2.2 FEMA Forms 


The FEMA MT-2 Forms are presented in this section of the TDN.  The specific forms included 
are:  Form 1, Overview and Concurrence; Form 2, Riverine Hydrology and Hydraulics Form; 
and Form 3, Riverine Structures. 


Multiple copies of the same form page have been included, when required, to address all river 
reaches and structures. 
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III. SURVEY AND MAPPING INFORMATION 


3.1 Field Survey Information 


The site survey was performed by: 
John B. Lynch, P.E., R.L.S. 
Tetra Tech, Inc
33 N Stone Ave 
Suite 1500 
Tucson, AZ 85701-1413 
(520) 623-7980 


The surveyor performed his work under direct contract with the owner.  A signed and sealed 
copy of the site survey is included in Appendix C of this TDN. 
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IV. HYDROLOGY 


4.1 Method Description 


The predicted 100-year peak discharges for each of the contributory watersheds, as well as for 
the combined watershed, were calculated utilizing the Pima County Hydrology Method.  The 
Pima County Hydrology Method includes parameters regarding rainfall, slope, basin factors, 
soils, and vegetation cover to determine time of concentration, rainfall intensity, runoff supply 
rate, and peak discharge.  In order to determine rainfall depth, NOAA Atlas 14 upper 90% 
confidence interval values were used.  In the past, the Pima County Hydrology Method has been 
deemed as a FEMA-accepted hydrologic method for prediction of 100-year peak discharge 
values in Pima County. 


The hydrologic data sheets from the Pima County Hydrology Method have been included in 
Appendix D of this TDN. 


4.2 Parameter Estimation 


4.2.1 Drainage Area 


The limits of the upstream watersheds contributing stormwater runoff to the project site 
were determined based upon detailed 1998 PAG 2-foot contour-interval topographic 
mapping provided by Pima County.  These maps were supplemental with field survey 
where subtle elevation differences were difficult to determine in the vicinity of Stone 
Loop Road.  In addition, these maps were further supplemented with City of Tucson 
hydrologic data and wash information, aerial photography, and site investigation.  The 
topographic mapping was utilized in digital format, with drainage areas calculated using 
AutoCAD.  The composite watershed map is located in Figure A of this TDN. 


4.2.2 Watershed Work Maps 


Pima County topographic maps were utilized to determine drainage area boundaries.  
Digital mapping enables use of AutoCAD to determine contributing watershed areas.  A 
watershed work map has been included in Figure A of this TDN.  Six separate watersheds 
have been delineated.  The concentration points were determined based upon the RCBCs 
along First Avenue, as well as identifying key points of flow concentration within the 
FVW watershed.  These key points were chosen based on the confluence of smaller 
washes, proceeding in a downstream direction along the study reach. 


4.2.3 Gage Data 


Gage Data were not utilized in this study. 


 4.2.4 Statistical parameters 


Statistical parameters have not been evaluated in this TDN. 
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 4.2.5 Precipitation 


Precipitation data was comprised of NOAA Atlas 14 upper 90% confidence interval 
values, which were used in the Pima County Hydrology Method to predict 100-year peak 
discharge values.  The centroid coordinates of each sub-basin were used with NOAA 
Atlas 14, from whence corresponding rainfall values were determined. 


 4.2.6 Physical Parameters 


As mentioned in Section 3.1, the parameters utilized were mean slope, basin factors, 
soils, vegetation cover, and percent impervious.  The mean slope was determined through 
investigation of topography maps and was measured along the longest watercourse within 
the watershed.  The basin factors along the slope were determined through site 
investigation, aerial mapping, and previous knowledge of the site area.  Soil types were 
determined through maps provided by the City of Tucson Department of Transportation 
Map Center, containing hydrologic data and wash information.  Vegetative cover and 
percent impervious were both determined from conducting site visits and using aerial 
photography.


TABLE 1:  PHYSICAL PARAMETERS 
Soil Types 


(%) 
Sub-Basin 


Mean 
Slope 


Weighted 
Basin 
Factor 


Vegetative 
Cover Type 


Vegetative 
Cover 


(%) B C 
Impervious 


(%) 
A 0.02462 0.038 Desert Brush 30 95 5 25 
B 0.02410 0.038 Desert Brush 30 96 4 45 
C 0.02043 0.038 Desert Brush 30 95 5 35 
D 0.02265 0.038 Desert Brush 30 95 5 25 
E 0.02135 0.038 Desert Brush 30 91 9 20 


Stone Loop 0.02171 0.038 Desert Brush 30 91 9 20 


4.3 Problems Encountered During the Study 


4.3.1 Special Problems and Solutions 


There were no problems with the hydrologic determination.  The methodology is quite 
simple and highly reproducible, having only a few parameters to enter. 


4.3.2 Modeling Warning and Error Messages 


Not applicable. 
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4.4 Calibration 


Calibration of the hydrologic model was not necessary to conduct this study.  However, 
comparison with previous 100-year peak-discharge computations in conjunction with the 
construction of the two RCBCs under First Avenue yielded nearly identical results. 


4.5 Final Results 


4.5.1 Hydrologic Analysis Results 


The Pima County Hydrology Method was utilized to determine regulatory discharge rates 
for the sub-basins and for the entirety of the Friendly Village Wash.  The results are 
shown in Table 2 of this TDN. 


TABLE 2:  FINAL RESULTS—HYDROLOGY 


Concentration Point Concentration Point Location 
Area 


(acres) Q100 (cfs) 


A RCBC @ Via Entrada 114.4 442 


B RCBC @ Rudasill Road 266.6 1007 


C West Agave XS 2711.800 396.9 1101 


D East Agave XS 2674.162 185.9 666 


E East/West Agave Junction 709.5 1671 


Stone Loop Stone Loop 743 1610 


4.5.2 Verification of Results 


There was comparable hydrologic data available when researching the two RCBCs 
located along First Avenue.  Through research of Pima County Department of 
Transportation Road Construction Plans, the construction “As-Builts” were found for the 
RCBCs evaluated in this study (see Appendix D).  After reviewing the peak discharges 
used in conjunction with construction of the RCBCs, and presenting the findings to the 
Pima County Regional Flood Control District PM, Evan Canfield, the comparative results 
were determined to be excellent. 
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V. HYDRUALICS 


The hydraulic modeling was performed in a composite manner for reasons described in this 
section of the TDN.  A summary of the modeling programs or methods utilized is provided, as 
follows, and is described in more detail later in this section of the TDN. 


Channel Mapping: HEC-RAS 3.1.3, United States Army Corps of Engineers, May 
2005, used with GEO-RAS and Arcview 


Culvert Assessment: HEC-RAS 3.1.3, United States Army Corps of Engineers, May 
2005, used with GEO-RAS and Arcview 


5.1 Method Description 


The hydraulic modeling for FVW was primarily performed utilizing HEC-RAS, version 3.1.3.  
The sections were drawn electronically on three-dimensional topographic mapping.  Geo-RAS 
and Arcview were used to generate existing-section cross-sections.  The HEC-RAS model was 
developed in three pieces:  one wash segment of the FVW emanating from the First 
Avenue/Rudasill Road RCBC, another wash segment of the FVW emanating from the First 
Avenue/Via Entrada RCBC, with the third wash segment of the FVW located downstream of the 
junction of the preceding two segments, which combine at Agave Road to form the remainder of 
the wash as it proceeds downstream and meets the RCBC at Stone Loop Road.  The hydraulic 
modeling proceeded to the Stone Loop Road RCBC to best represent the floodplain at the 
conclusion of the study limits (Stone Loop Road). A summary of the hydraulic calculations, 
based on HEC-RAS output for the FVW, is included in Appendix E of this TDN.  Normal-depth, 
with a slope of 0.02, was assumed for the upstream boundary condition for both the West and 
East Agave segments of the FVW.  This boundary condition was assumed because with the 
steepness of the mean slope within the study reach of the FVW. In the FVW, where critical 
and/or supercritical flow conditions predominate, normal depth would best represent the actual 
flow conditions at the upstream boundaries of the study limits.  Because under such conditions 
the flow regime typically defaults to “critical” for a subcritical run, critical flow was assumed for 
the downstream boundary condition at the most downstream cross-section, Cross-Section RS 
8.249.  This was assumed because at this location because of the drop at the RCBC downstream 
of Stone Loop Road, which would force critical depth to occur at or near the brink of the drop. 


Other models were employed, as well, to model the complex nature of the regulatory floodplain 
affecting the study reach.  That is, the existing roadway RCBCs were independently rated using 
HYDROCALC, version 1.2a, with the roadway overtopping characteristics determined using 
FlowMaster, version 6.0. 


5.2 Work Study Maps 


The work study map utilized to draw river cross sections and obtain spatial data required for 
input into the HEC-RAS model is shown in the Appendix of this TDN as Figure B. 
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5.3 Parameter Estimation 


5.3.1 Roughness Coefficients 


Manning “n” values selected were in the typical range of values expected considering the 
type of material over which flow occurs.  Cross-sections with heavy amounts of brush 
and tree cover along the channel banks were assigned Manning “n” values of 0.030 for 
the channel, 0.08 for adjacent overbanks, and 0.05 for more distant overbank areas, where 
less vegetation exists.  Cross-sections with heavy brush and trees in the channel (located 
at the outlet of the RCBCs), were assigned Manning “n” values of 0.050 for the channel, 
0.08 for adjacent overbanks, and 0.05 for more distant overbank areas, where less 
vegetation exists.  Cross-sections located on or near roadways were assigned Manning 
“n” values of 0.018 for any portion of the flow crossing asphaltic pavement on the road, 
and were assigned values of 0.015 for any portion of the flow crossing concrete. 


 5.3.2 Expansion and Contraction Coefficients 


In general, the channel has gradual transitions, with a few significant exceptions.  It was 
therefore assumed that any transition that may occur would do so with more or less 
minimum curvature.  In general, then, Cc=0.10 and Ce=0.30 were used in the HEC-RAS 
model.  This was also the case at outlets and inlets of the RCBCs, because of the natural 
characteristics of the FVW. 


5.4 Cross-Section Description 


Cross-section locations were selected to be perpendicular to flow paths based upon experience 
and knowledge of the area.  At the Stone Loop Road RCBC, though, a site visit was necessary in 
order to ensure that cross-sections selected at this location best represented the flood plain.  
Cross-sections were generated using GEO-RAS and ArcView, based upon thawleg and channel 
topography. Topography was derived from 2005 LIDAR data represented as a Triangular 
Irregular Network (TIN). The orientation and precise locations of these cross-sections were 
refined a number of times, after reviewing model results generated by interim HEC-RAS 
simulations. 


5.5 Modeling Considerations 


5.5.1 Hydraulic Jump and Drop Analysis 


There are no hydraulic jumps/drops within the study limits. 


5.5.2 Bridges and Culverts 


There are no bridges existing or proposed onsite or adjacent to the site. 


Two RCBCs allow flows to discharge into the study reach at the upstream study limits.  
These are:  A 2-cell, 8-foot-wide by 5-foot-high RCBC located at First Avenue/Rudasill 
Road (see Figure 1), as well as a single-cell, 8-foot-wide by 4-foot-high RCBC located at 
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First Avenue/Via Entrada (see Figure 2).  The 2-cell, 12-foot-wide by 8-foot-high RCBC 
at Stone Loop Road accepts the flow, for its eventual discharge into Rillito Creek.  There 
are no other culverts located within the study limits. 


5.5.3 Levees and Dikes 


There are no levees or dikes located within or proposed for this project. 


5.5.4 Islands and Flow Splits 


Along the West Agave, East Agave, and North Stone Loop Road segments of the FVW, 
many islands and flow splits occur.  The cross-sections have many high and low 
elevations which create potential areas for flow to split.  At the cross-sections where there 
is split flow, the flow depth typically defaults to critical due to the subcritical run.  There 
are also areas that are very flat and wide, but are still located within rugged terrain.  This 
causes split flows as well.  The effects created by these areas are modeled as a part of the 
overall flood plain, since they do not extend  beyond the “natural floodplain boundaries.”  
The cross-sections affected by these conditions can be identified in the model “warnings 
and errors” output. 


5.5.5 Ineffective Flow Areas 


The ineffective flow option of HEC-RAS was not utilized in preparing the FVW LOMR. 


5.5.6 Supercritical Flow 


The flow regime for the majority of the FVW study reach is either critical or supercritical 
due to the steep slopes within and along the watercourses within the contributing 
watershed areas of the Catalina Foothills area.  With a mean slope exceeding two percent 
(2%) along an alluvial watercourse, either critical or supercritical flow conditions are to 
be expected.  However, in keeping with FEMA standards the floodplain was modeled as 
if it were dominated by subcritical flow processes. 


5.6 Floodway Modeling 


 Floodway modeling was not performed for this study. 


5.7 Problems Encountered 


5.7.1 Special Problems and Solutions 


There were no special problems within the study limits. 


5.7.2 Model Warnings and Errors 


As stated previously herein, due to the steep slopes within the FVW watershed, the flow 
regime is expected to be critical or supercritical.  Per FEMA guidelines, it is required to 
run hydraulic models for subcritical flow conditions.  Due to this requirement, many 
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cross-sections have produced warnings stating that “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.”  This message occurs for 
the following cross sections: 


TABLE 3:  CROSS SECTIONS DEFAULTING TO CRITICAL DEPTH 


River Reach River Station 
Critical Water Surface 


(ft) Channel Froude Number 
North Stone Loop 1922.703 2365.34 1 
North Stone Loop 1798.727 2363.52 0.85 
North Stone Loop 1627.381 2360.01 0.74 
North Stone Loop 1446.308 2355.28 1.03 
North Stone Loop 1307.534 2352.92 1.02 
North Stone Loop 1205.304 2350.79 1.03 
North Stone Loop 1108.411 2348.45 1.09 
North Stone Loop 982.51 2345.6 0.99 
North Stone Loop 723.455 2341.59 0.85 
North Stone Loop 604.932 2339.91 0.74 
North Stone Loop 479.976 2336.93 0.84 
North Stone Loop 304.909 2331.79 0.97 
North Stone Loop 175.536 2329.3 0.86 
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TABLE 3 (CONTINUED) 


River Reach River 
Station 


Critical
Water 


Surface 
(ft)


Channel
Froude 
Number


West Agave 7855.624 2510.88 0.95 
West Agave 7695.344 2507.38 1.19 
West Agave 7458.524 2503.46 1.18 
West Agave 6763.567 2490.28 0.96 
West Agave 6699.811 2488.45 0.97 
West Agave 6574.371 2487.09 0.97 
West Agave 6392.817 2485.6 0.8 
West Agave 6238.036 2483.33 0.91 
West Agave 5669.909 2475.37 1.18 
West Agave 5251.436 2469.59 0.96 
West Agave 5072.79 2468.1 0.9 
West Agave 4901.107 2466.17 0.93 
West Agave 4753.088 2464.18 0.92 
West Agave 4531.991 2459.87 1.18 
West Agave 4423.094 2457.2 0.91 
West Agave 4330.355 2454.71 1 
West Agave 3986.068 2448.34 0.86 
West Agave 3864.383 2446.19 0.81 
West Agave 3680.565 2442.36 1 
West Agave 3481.46 2438.82 1.02 
West Agave 3366.345 2436.32 1.01 
West Agave 3172.293 2431.6 1.02 
West Agave 3064.242 2429.57 0.97 
West Agave 2940.349 2426.77 1.21 
West Agave 2325.093 2413.01 1.02 
West Agave 2009.964 2408.38 0.81 
West Agave 1873.512 2405.2 0.88 
West Agave 1717.201 2401.92 0.91 
West Agave 1555.734 2398.08 1.05 
West Agave 1434.165 2394.83 1.29 
West Agave 1270.626 2391.76 1.12 
West Agave 1042.856 2388.08 0.81 
West Agave 950.695 2385.73 0.83 
West Agave 818.921 2382.87 0.88 
West Agave 691.898 2380.56 0.96 
West Agave 589.317 2378.63 1 
West Agave 496.446 2376.25 0.82 
West Agave 391.885 2374.3 0.81 
West Agave 318.062 2373.22 0.89 
West Agave 223.718 2370.78 0.87 
West Agave 106.664 2369.1 0.78 


River Reach River 
Station 


Critical
Water 


Surface 
(ft)


Channel 
Froude 
Number


East Agave 3882.219 2451.34 0.89 
East Agave 3801.929 2448.67 0.96 
East Agave 3726.793 2446.67 0.87 
East Agave 3605.777 2444.86 0.86 
East Agave 3487.724 2442.83 0.88 
East Agave 3350.988 2440.45 0.9 
East Agave 3199.552 2437.42 0.98 
East Agave 3080.023 2434.99 0.99 
East Agave 2977.182 2432.7 0.82 
East Agave 2901.479 2431.07 0.97 
East Agave 2786.054 2428.97 0.98 
East Agave 2674.162 2426.79 0.98 
East Agave 2577.322 2424.63 1.01 
East Agave 2470.94 2422.16 1 
East Agave 2312.754 2418.7 0.9 
East Agave 2190.491 2415.34 0.96 
East Agave 2088.843 2413.14 1.02 
East Agave 1983.703 2410.16 0.94 
East Agave 1869.547 2407.8 0.9 
East Agave 1669.198 2402.64 1.06 
East Agave 1445.975 2398.18 0.93 
East Agave 1336.348 2396.27 1.2 
East Agave 1254.975 2394.56 1.05 
East Agave 1165.315 2392.42 0.97 
East Agave 1065.567 2390.19 0.85 
East Agave 876.724 2386.09 0.87 
East Agave 753.438 2383.05 0.93 
East Agave 646.732 2380.82 0.79 
East Agave 524.23 2377.43 0.89 
East Agave 396.746 2374.82 0.98 
East Agave 311.94 2372.93 0.93 
East Agave 133.392 2368.13 0.98 
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As stated in section 5.5.4, many cross-sections along the West Agave, East Agave, and 
North Stone Loop segments of the FVW experience split-flow conditions (i.e., divided 
flow).  The model warning states “Divided flow computed for this cross-section.”  These 
particular cross-sections have many high and low elevations which create areas around 
which flow can divide.  Divided flow is also exacerbated by the subcritical run 
requirements of FEMA.  Subcritical flow conditions create higher water-surface 
elevations at these particular cross-sections—elevations which would normally not be as 
high under either critical or supercritical flow conditions.  The following cross-sections 
have divided or split-flow messages: 


TABLE 4: CROSS-SECTIONS WITH DIVIDED FLOW 
River Reach River Station  River Reach River Station 
West Agave 7855.624  North Stone Loop 1922.703 
West Agave 6392.817  North Stone Loop 1446.308 
West Agave 6238.036  North Stone Loop 1307.534 
West Agave 6089.955  North Stone Loop 1205.304 
West Agave 6026.115  North Stone Loop 1108.411 
West Agave 5505.832  North Stone Loop 982.51 
West Agave 5251.436  North Stone Loop 861.334 
West Agave 4901.107  North Stone Loop 304.909 
West Agave 4423.094  North Stone Loop 175.536 
West Agave 4230.829  East Agave 4142.569 
West Agave 3680.565  East Agave 3882.219 
West Agave 3255.776  East Agave 3801.929 
West Agave 3172.293  East Agave 3199.552 
West Agave 3064.242  East Agave 3080.023 
West Agave 2940.349  East Agave 2977.182 
West Agave 2711.8  East Agave 2674.162 
West Agave 2490.261  East Agave 1669.198 
West Agave 2009.964  East Agave 1336.348 
West Agave 1270.626  East Agave 1254.975 
West Agave 1042.856  East Agave 1165.315 
West Agave 950.695  East Agave 876.724 
West Agave 818.921  East Agave 753.438 
West Agave 318.062  East Agave 396.746 


   East Agave 311.94 
   East Agave 133.392 


Cross-sections located at or near the junction of the West and East Agave segments of the 
FVW show a warning message of “The cross-section end points had to be extended 
vertically for the computed water surface.”  At this location, the cross-sections could not 
be extended farther due to the configuration of the junction.  Had the cross-sections on 
the East Agave segment of the FVW been extended farther onto the right overbank, they 
would have crossed the West Agave cross-sections extended along the left overbank.  
East Agave cross-section 133.39; and West Agave cross-sections 106.664 and 223.718 
showed these warnings. 
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The warning “This may indicate the need for additional cross sections,” occurs at the 
majority of the cross sections throughout the FVW. These indications result from either 
the calculated conveyance ratio (<.7 or >1.4), or energy loss (>1ft), occurring between 
cross sections. As previously stated, the sub-critical run for FEMA standards has resulted 
in many error messages that would normally not occur for a critical or supercritical flow 
regime. 


5.8 Calibration 


The model was not calibrated.  The three RCBCs were sized with other hydraulic programs 
before insertion of hydraulic data into the HEC-RAS.  The sizes specified were determined to be 
adequate to convey the 100-year peak discharge of the FVW at the applicable location.  The 
primary channel, channel overbanks, and channel reaches were characterized by using existing, 
detailed topography, supplemented by field survey, all of which was input into the HEC-RAS 
model.


5.9 Final Results 


5.9.1 Hydraulic Analysis Results 


Summary tables for the HEC-RAS modeling appear in Appendix E of this TDN. 


5.9.2 Verification of Results 


The results of the LOMR are comparable to those of previous FEMA floodplain limits 
computed for the study reach of the FVW.  The new results of the floodplain computed in 
this study extend the limits of the old study and, in doing so, include a few additional 
homes within the regulatory floodplain limits.  This is to be expected, to some extent, 
since the FVW watershed has become more urbanized since the previous FEMA study 
was performed.  Consequently, the area is more impervious than it was in the past, which 
has led to larger peak discharges and, as a result, a larger floodplain width in order to 
convey the flow to its downstream study limit at Stone Loop Road. 
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VI. EROSION AND SEDIMENT TRANSPORT 


6.1 Method Description 


This section is not applicable to this study. 


6.2 Parameter Estimation 


This section is not applicable to this study.


6.3 (section omitted from AWRA) 


This section is not applicable to this study.


6.4 Modeling Considerations 


This section is not applicable to this study.


6.5 Problems Encountered During the Study 


 6.5.1 Special Problems and Solutions 


 This section is not applicable to this study.


 6.5.2 Modeling Warnings and Errors 


 This section is not applicable to this study.


6.6 Calibration 


This section is not applicable to this study.


6.7 Final Results 


 6.7.1 Erosion and Sediment Transport Analysis Results 


 This section is not applicable to this study.


 6.7.2 Verification of Results 


 This section is not applicable to this study. 
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VII. DRAFT FIS REPORT DATA 


7.1 Summary of Discharges 


    TABLE 5:  SUMMARY OF DISCHARGES 


River Reach River Station 
Design Discharge 


(cfs)
Calculated Discharge 


(cfs)
East Agave 4231.989 442 442 
East Agave 2674.162 666 666 


North Stone Loop 1922.703 1671* 1610 
West Agave 7855.624 1007 1007 
West Agave 2711.8 1101 1101 


*Use higher discharge for factor of safety 


7.2 Floodway Data 


 Not applicable. 


7.3 Annotated Flood Insurance Rate Map 


 An annotated Flood Insurance Rate Map (FIRM) is included in this section of the TDN. 


7.4 Flood Profiles 


 Flood Profiles are presented in Appendix E of this TDN. 
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APPENDIX B: GENERAL DOCUMENTATION AND CORRESPONDENCE 
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APPENDIX C: SURVEY FIELD NOTES 
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APPENDIX D: HYDROLOGIC ANALYSIS SUPPORTING DOCUMENTS 







HYDROLOGIC DATA SHEET FOR PIMA COUNTY FLOOD PEAK PROCEDURE
Pima County Regional Flood Control District


Client: Pima County Prepared by: AGR
Project Name: Friendly Village Wash LOMR Date: 6/5/2007
Concentration Point: Stone Loop Inlet Structure Job #: P09039


Watershed Area: 743.0 ac Watershed Type: Suburban-Foothills


Watercourse Data By Reach


Reach No. Height (Hi) Length (Li) Slope (Si) Basin Factor (Nb)
1 140.0 2,771 0.0505 .038
2 120.0 6,892 0.0174 .038
3 80.0 3,553 0.0225 .038
4 85.0 4,314 0.0197 .038


Length of Watercourse (Lc): 17,530 feet Mean Slope: 0.0217
Length to Cen. of Gravity (Lca): 8,765 feet Weighted Basin Fac.: 0.038
Veg. Cover Type(s): Desert Brush Veg. Cover Density: 30 %


RETURN PERIOD:  100-years


Rainfall Depths: NOAA Atlas 14 (90% UCL) @     Latitude: 32.3133 Longitude: 110.9617


Duration: 5-min 10-min 15-min 30-min 60-min 2-hr 3-hr 6-hr 12-hr 24-hr
Point Values (in) 0.88 1.35 1.67 2.24 2.78 3.09 3.24 3.51 3.81 4.39
Areal Values (in) 0.88 1.35 1.67 2.24 2.78 3.09 3.24 3.51 3.81 4.39


Soils Data


Soil Type Percent Curve # (CN) Adj. Curve # (CN*) Runoff Coef. (C)
B 91 82. 86.64 0.548
C 9 87. 90.25 0.649
D 0 . . 0.000
Imp. 20 99. 99. 0.958


Weighted Runoff Coef. (Cw): 0.637
Time of Concentration: 44.4 min
Rainfall Intensity (i) @ Tc: 3.38 in/hr
Runoff Supply Rate (q) @ Tc: 2.15 in/hr


PEAK DISCHARGE: 1,610 cfs


PC-Hydro, Ver 5.3.1







HYDROLOGIC DATA SHEET FOR PIMA COUNTY FLOOD PEAK PROCEDURE
Pima County Regional Flood Control District


Client: Pima County Prepared by: AGR
Project Name: Friendly Village Wash LOMR Date: 6/6/2007
Concentration Point: Point A Job #: P09039


Watershed Area: 114.4 ac Watershed Type: Suburban-Foothills


Watercourse Data By Reach


Reach No. Height (Hi) Length (Li) Slope (Si) Basin Factor (Nb)
1 42.0 2,010 0.0209 .038
2 52.0 1,898 0.0274 .038
3 40.0 1,466 0.0273 .038
4 40.0 1,627 0.0246 .038


Length of Watercourse (Lc): 7,001 feet Mean Slope: 0.0246
Length to Cen. of Gravity (Lca): 3,150 feet Weighted Basin Fac.: 0.038
Veg. Cover Type(s): Desert Brush Veg. Cover Density: 30 %


RETURN PERIOD:  100-years


Rainfall Depths: NOAA Atlas 14 (90% UCL) @     Latitude: 32.3133 Longitude: 110.9528


Duration: 5-min 10-min 15-min 30-min 60-min 2-hr 3-hr 6-hr 12-hr 24-hr
Point Values (in) 0.89 1.35 1.68 2.26 2.80 3.11 3.27 3.54 3.85 4.41
Areal Values (in) 0.89 1.35 1.68 2.26 2.80 3.11 3.27 3.54 3.85 4.41


Soils Data


Soil Type Percent Curve # (CN) Adj. Curve # (CN*) Runoff Coef. (C)
B 95 82. 86.69 0.551
C 5 87. 90.29 0.652
D 0 . . 0.000
Imp. 25 99. 99. 0.958


Weighted Runoff Coef. (Cw): 0.656
Time of Concentration: 18.8 min
Rainfall Intensity (i) @ Tc: 5.84 in/hr
Runoff Supply Rate (q) @ Tc: 3.83 in/hr


PEAK DISCHARGE: 442 cfs


PC-Hydro, Ver 5.3.1







HYDROLOGIC DATA SHEET FOR PIMA COUNTY FLOOD PEAK PROCEDURE
Pima County Regional Flood Control District


Client: Pima County Prepared by: AGR
Project Name: Friendly Village Wash Date: 6/6/2007
Concentration Point: Point B Job #: P09039


Watershed Area: 266.6 ac Watershed Type: Suburban-Foothills


Watercourse Data By Reach


Reach No. Height (Hi) Length (Li) Slope (Si) Basin Factor (Nb)
1 90.0 1,619 0.0556 .038
2 40.0 1,230 0.0325 .038
3 80.0 4,688 0.0171 .038
4 50.0 1,703 0.0294 .038


Length of Watercourse (Lc): 9,240 feet Mean Slope: 0.0241
Length to Cen. of Gravity (Lca): 5,210 feet Weighted Basin Fac.: 0.038
Veg. Cover Type(s): Desert Brush Veg. Cover Density: 30 %


RETURN PERIOD:  100-years


Rainfall Depths: NOAA Atlas 14 (90% UCL) @     Latitude: 32.3228 Longitude: 110.9501


Duration: 5-min 10-min 15-min 30-min 60-min 2-hr 3-hr 6-hr 12-hr 24-hr
Point Values (in) 0.89 1.36 1.69 2.27 2.81 3.14 3.30 3.58 3.90 4.47
Areal Values (in) 0.89 1.36 1.69 2.27 2.81 3.14 3.30 3.58 3.90 4.47


Soils Data


Soil Type Percent Curve # (CN) Adj. Curve # (CN*) Runoff Coef. (C)
B 96 82. 86.71 0.553
C 4 87. 90.3 0.653
D 0 . . 0.000
Imp. 45 99. 99. 0.958


Weighted Runoff Coef. (Cw): 0.737
Time of Concentration: 24.1 min
Rainfall Intensity (i) @ Tc: 5.08 in/hr
Runoff Supply Rate (q) @ Tc: 3.75 in/hr


PEAK DISCHARGE: 1,007 cfs


PC-Hydro, Ver 5.3.1







HYDROLOGIC DATA SHEET FOR PIMA COUNTY FLOOD PEAK PROCEDURE
Pima County Regional Flood Control District


Client: Pima County Prepared by: AGR
Project Name: Friendly Village Wash Date: 6/6/2007
Concentration Point: Point C Job #: P09039


Watershed Area: 396.9 ac Watershed Type: Suburban-Foothills


Watercourse Data By Reach


Reach No. Height (Hi) Length (Li) Slope (Si) Basin Factor (Nb)
1 130.0 2,810 0.0463 .038
2 40.0 2,200 0.0182 .038
3 80.0 4,800 0.0167 .038
4 56.0 3,260 0.0172 .038


Length of Watercourse (Lc): 13,070 feet Mean Slope: 0.0204
Length to Cen. of Gravity (Lca): 7,070 feet Weighted Basin Fac.: 0.038
Veg. Cover Type(s): Desert Brush Veg. Cover Density: 30 %


RETURN PERIOD:  100-years


Rainfall Depths: NOAA Atlas 14 (90% UCL) @     Latitude: 32.3197 Longitude: 110.9574


Duration: 5-min 10-min 15-min 30-min 60-min 2-hr 3-hr 6-hr 12-hr 24-hr
Point Values (in) 0.88 1.35 1.67 2.24 2.78 3.09 3.24 3.51 3.81 4.39
Areal Values (in) 0.88 1.35 1.67 2.24 2.78 3.09 3.24 3.51 3.81 4.39


Soils Data


Soil Type Percent Curve # (CN) Adj. Curve # (CN*) Runoff Coef. (C)
B 95 82. 86.64 0.548
C 5 87. 90.25 0.649
D 0 . . 0.000
Imp. 35 99. 99. 0.958


Weighted Runoff Coef. (Cw): 0.695
Time of Concentration: 35.4 min
Rainfall Intensity (i) @ Tc: 3.96 in/hr
Runoff Supply Rate (q) @ Tc: 2.75 in/hr


PEAK DISCHARGE: 1,101 cfs


PC-Hydro, Ver 5.3.1







HYDROLOGIC DATA SHEET FOR PIMA COUNTY FLOOD PEAK PROCEDURE
Pima County Regional Flood Control District


Client: Pima County Prepared by: AGR
Project Name: Friendly Village Wash LOMR Date: 6/6/2007
Concentration Point: Point D Job #: P09039


Watershed Area: 185.9 ac Watershed Type: Suburban-Foothills


Watercourse Data By Reach


Reach No. Height (Hi) Length (Li) Slope (Si) Basin Factor (Nb)
1 42.0 2,010 0.0209 .038
2 52.0 1,898 0.0274 .038
3 80.0 3,093 0.0259 .038
4 22.0 1,410 0.0156 .038


Length of Watercourse (Lc): 8,411 feet Mean Slope: 0.0226
Length to Cen. of Gravity (Lca): 3,250 feet Weighted Basin Fac.: 0.038
Veg. Cover Type(s): Desert Brush Veg. Cover Density: 30 %


RETURN PERIOD:  100-years


Rainfall Depths: NOAA Atlas 14 (90% UCL) @     Latitude: 32.3133 Longitude: 110.9528


Duration: 5-min 10-min 15-min 30-min 60-min 2-hr 3-hr 6-hr 12-hr 24-hr
Point Values (in) 0.89 1.35 1.68 2.26 2.80 3.11 3.27 3.54 3.85 4.41
Areal Values (in) 0.89 1.35 1.68 2.26 2.80 3.11 3.27 3.54 3.85 4.41


Soils Data


Soil Type Percent Curve # (CN) Adj. Curve # (CN*) Runoff Coef. (C)
B 95 82. 86.69 0.551
C 5 87. 90.29 0.652
D 0 . . 0.000
Imp. 25 99. 99. 0.958


Weighted Runoff Coef. (Cw): 0.656
Time of Concentration: 21.3 min
Rainfall Intensity (i) @ Tc: 5.42 in/hr
Runoff Supply Rate (q) @ Tc: 3.55 in/hr


PEAK DISCHARGE: 666 cfs


PC-Hydro, Ver 5.3.1







HYDROLOGIC DATA SHEET FOR PIMA COUNTY FLOOD PEAK PROCEDURE
Pima County Regional Flood Control District


Client: Pima County Prepared by: AGR
Project Name: Friendly Village Wash Date: 6/6/2007
Concentration Point: Point E Job #: P09039


Watershed Area: 709.5 ac Watershed Type: Suburban-Foothills


Watercourse Data By Reach


Reach No. Height (Hi) Length (Li) Slope (Si) Basin Factor (Nb)
1 140.0 2,753 0.0509 .038
2 120.0 6,847 0.0175 .038
3 56.0 3,308 0.0169 .038
4 64.0 2,672 0.0240 .038


Length of Watercourse (Lc): 15,580 feet Mean Slope: 0.0214
Length to Cen. of Gravity (Lca): 6,700 feet Weighted Basin Fac.: 0.038
Veg. Cover Type(s): Desert Brush Veg. Cover Density: 30 %


RETURN PERIOD:  100-years


Rainfall Depths: NOAA Atlas 14 (90% UCL) @     Latitude: 32.3153 Longitude: 110.9712


Duration: 5-min 10-min 15-min 30-min 60-min 2-hr 3-hr 6-hr 12-hr 24-hr
Point Values (in) 0.88 1.33 1.65 2.22 2.75 3.06 3.20 3.46 3.74 4.36
Areal Values (in) 0.88 1.33 1.65 2.22 2.75 3.06 3.20 3.46 3.74 4.36


Soils Data


Soil Type Percent Curve # (CN) Adj. Curve # (CN*) Runoff Coef. (C)
B 91 82. 86.58 0.543
C 9 87. 90.2 0.645
D 0 . . 0.000
Imp. 20 99. 99. 0.957


Weighted Runoff Coef. (Cw): 0.633
Time of Concentration: 38.5 min
Rainfall Intensity (i) @ Tc: 3.69 in/hr
Runoff Supply Rate (q) @ Tc: 2.34 in/hr


PEAK DISCHARGE: 1,671 cfs


PC-Hydro, Ver 5.3.1







HYDROLOGIC DATA SHEET FOR PIMA COUNTY FLOOD PEAK PROCEDURE
Pima County Regional Flood Control District


Client: Pima County Prepared by: AGR
Project Name: Friendly Village Wash LOMR Date: 8/15/07
Concentration Point: Stone Loop Inlet Structure Job #: P09039


Watershed Area: 743.0 ac Watershed Type: Suburban-Foothills


Watercourse Data By Reach


Reach No. Height (Hi) Length (Li) Slope (Si) Basin Factor (Nb)
1 140.0 2,771 0.0505 .038
2 120.0 6,892 0.0174 .038
3 80.0 3,553 0.0225 .038
4 85.0 4,314 0.0197 .038


Length of Watercourse (Lc): 17,530 feet Mean Slope: 0.0217
Length to Cen. of Gravity (Lca): 8,765 feet Weighted Basin Fac.: 0.038
Veg. Cover Type(s): Desert Brush Veg. Cover Density: 30 %


RETURN PERIOD:  500-years


Rainfall Depths: NOAA Atlas 14 (90% UCL) @     Latitude: 32.3133 Longitude: 110.9617


Duration: 5-min 10-min 15-min 30-min 60-min 2-hr 3-hr 6-hr 12-hr 24-hr
Point Values (in) 1.12 1.70 2.11 2.84 3.52 3.95 4.22 4.53 4.85 5.66
Areal Values (in) 1.12 1.70 2.11 2.84 3.52 3.95 4.22 4.53 4.85 5.66


Soils Data


Soil Type Percent Curve # (CN) Adj. Curve # (CN*) Runoff Coef. (C)
B 91 82. 87.88 0.647
C 9 87. 91.25 0.734
D 0 . . 0.000
Imp. 20 99. 99. 0.966


Weighted Runoff Coef. (Cw): 0.717
Time of Concentration: 36.5 min
Rainfall Intensity (i) @ Tc: 4.92 in/hr
Runoff Supply Rate (q) @ Tc: 3.52 in/hr


PEAK DISCHARGE: 2,639 cfs


PC-Hydro, Ver 5.3.1







HYDROLOGIC DATA SHEET FOR PIMA COUNTY FLOOD PEAK PROCEDURE
Pima County Regional Flood Control District


Client: Pima County Prepared by: AGR
Project Name: Friendly Village Wash LOMR Date: 8/15/07
Concentration Point: Point A Job #: P09039


Watershed Area: 114.4 ac Watershed Type: Suburban-Foothills


Watercourse Data By Reach


Reach No. Height (Hi) Length (Li) Slope (Si) Basin Factor (Nb)
1 42.0 2,010 0.0209 .038
2 52.0 1,898 0.0274 .038
3 40.0 1,466 0.0273 .038
4 40.0 1,627 0.0246 .038


Length of Watercourse (Lc): 7,001 feet Mean Slope: 0.0246
Length to Cen. of Gravity (Lca): 3,150 feet Weighted Basin Fac.: 0.038
Veg. Cover Type(s): Desert Brush Veg. Cover Density: 30 %


RETURN PERIOD:  500-years


Rainfall Depths: NOAA Atlas 14 (90% UCL) @     Latitude: 32.3133 Longitude: 110.9528


Duration: 5-min 10-min 15-min 30-min 60-min 2-hr 3-hr 6-hr 12-hr 24-hr
Point Values (in) 1.12 1.71 2.12 2.86 3.54 3.97 4.24 4.57 4.90 5.68
Areal Values (in) 1.12 1.71 2.12 2.86 3.54 3.97 4.24 4.57 4.90 5.68


Soils Data


Soil Type Percent Curve # (CN) Adj. Curve # (CN*) Runoff Coef. (C)
B 95 82. 87.9 0.649
C 5 87. 91.27 0.736
D 0 . . 0.000
Imp. 25 99. 99. 0.967


Weighted Runoff Coef. (Cw): 0.731
Time of Concentration: 15.6 min
Rainfall Intensity (i) @ Tc: 8.26 in/hr
Runoff Supply Rate (q) @ Tc: 6.04 in/hr


PEAK DISCHARGE: 697 cfs


PC-Hydro, Ver 5.3.1







HYDROLOGIC DATA SHEET FOR PIMA COUNTY FLOOD PEAK PROCEDURE
Pima County Regional Flood Control District


Client: Pima County Prepared by: AGR
Project Name: Friendly Village Wash Date: 8/15/07
Concentration Point: Point B Job #: P09039


Watershed Area: 266.6 ac Watershed Type: Suburban-Foothills


Watercourse Data By Reach


Reach No. Height (Hi) Length (Li) Slope (Si) Basin Factor (Nb)
1 90.0 1,619 0.0556 .038
2 40.0 1,230 0.0325 .038
3 80.0 4,688 0.0171 .038
4 50.0 1,703 0.0294 .038


Length of Watercourse (Lc): 9,240 feet Mean Slope: 0.0241
Length to Cen. of Gravity (Lca): 5,210 feet Weighted Basin Fac.: 0.038
Veg. Cover Type(s): Desert Brush Veg. Cover Density: 30 %


RETURN PERIOD:  500-years


Rainfall Depths: NOAA Atlas 14 (90% UCL) @     Latitude: 32.3228 Longitude: 110.9501


Duration: 5-min 10-min 15-min 30-min 60-min 2-hr 3-hr 6-hr 12-hr 24-hr
Point Values (in) 1.13 1.72 2.13 2.87 3.55 4.00 4.28 4.61 4.96 5.76
Areal Values (in) 1.13 1.72 2.13 2.87 3.55 4.00 4.28 4.61 4.96 5.76


Soils Data


Soil Type Percent Curve # (CN) Adj. Curve # (CN*) Runoff Coef. (C)
B 96 82. 87.91 0.650
C 4 87. 91.28 0.737
D 0 . . 0.000
Imp. 45 99. 99. 0.967


Weighted Runoff Coef. (Cw): 0.794
Time of Concentration: 20.6 min
Rainfall Intensity (i) @ Tc: 7.01 in/hr
Runoff Supply Rate (q) @ Tc: 5.57 in/hr


PEAK DISCHARGE: 1,496 cfs


PC-Hydro, Ver 5.3.1







HYDROLOGIC DATA SHEET FOR PIMA COUNTY FLOOD PEAK PROCEDURE
Pima County Regional Flood Control District


Client: Pima County Prepared by: AGR
Project Name: Friendly Village Wash Date: 8/15/07
Concentration Point: Point C Job #: P09039


Watershed Area: 396.9 ac Watershed Type: Suburban-Foothills


Watercourse Data By Reach


Reach No. Height (Hi) Length (Li) Slope (Si) Basin Factor (Nb)
1 130.0 2,810 0.0463 .038
2 40.0 2,200 0.0182 .038
3 80.0 4,800 0.0167 .038
4 56.0 3,260 0.0172 .038


Length of Watercourse (Lc): 13,070 feet Mean Slope: 0.0204
Length to Cen. of Gravity (Lca): 7,070 feet Weighted Basin Fac.: 0.038
Veg. Cover Type(s): Desert Brush Veg. Cover Density: 30 %


RETURN PERIOD:  500-years


Rainfall Depths: NOAA Atlas 14 (90% UCL) @     Latitude: 32.3197 Longitude: 110.9574


Duration: 5-min 10-min 15-min 30-min 60-min 2-hr 3-hr 6-hr 12-hr 24-hr
Point Values (in) 1.12 1.70 2.11 2.84 3.52 3.95 4.22 4.53 4.85 5.66
Areal Values (in) 1.12 1.70 2.11 2.84 3.52 3.95 4.22 4.53 4.85 5.66


Soils Data


Soil Type Percent Curve # (CN) Adj. Curve # (CN*) Runoff Coef. (C)
B 95 82. 87.88 0.647
C 5 87. 91.25 0.734
D 0 . . 0.000
Imp. 35 99. 99. 0.966


Weighted Runoff Coef. (Cw): 0.761
Time of Concentration: 29.4 min
Rainfall Intensity (i) @ Tc: 5.73 in/hr
Runoff Supply Rate (q) @ Tc: 4.37 in/hr


PEAK DISCHARGE: 1,747 cfs


PC-Hydro, Ver 5.3.1







HYDROLOGIC DATA SHEET FOR PIMA COUNTY FLOOD PEAK PROCEDURE
Pima County Regional Flood Control District


Client: Pima County Prepared by: AGR
Project Name: Friendly Village Wash LOMR Date: 8/15/07
Concentration Point: Point D Job #: P09039


Watershed Area: 185.9 ac Watershed Type: Suburban-Foothills


Watercourse Data By Reach


Reach No. Height (Hi) Length (Li) Slope (Si) Basin Factor (Nb)
1 42.0 2,010 0.0209 .038
2 52.0 1,898 0.0274 .038
3 80.0 3,093 0.0259 .038
4 22.0 1,410 0.0156 .038


Length of Watercourse (Lc): 8,411 feet Mean Slope: 0.0226
Length to Cen. of Gravity (Lca): 3,250 feet Weighted Basin Fac.: 0.038
Veg. Cover Type(s): Desert Brush Veg. Cover Density: 30 %


RETURN PERIOD:  500-years


Rainfall Depths: NOAA Atlas 14 (90% UCL) @     Latitude: 32.3133 Longitude: 110.9528


Duration: 5-min 10-min 15-min 30-min 60-min 2-hr 3-hr 6-hr 12-hr 24-hr
Point Values (in) 1.12 1.71 2.12 2.86 3.54 3.97 4.24 4.57 4.90 5.68
Areal Values (in) 1.12 1.71 2.12 2.86 3.54 3.97 4.24 4.57 4.90 5.68


Soils Data


Soil Type Percent Curve # (CN) Adj. Curve # (CN*) Runoff Coef. (C)
B 95 82. 87.9 0.649
C 5 87. 91.27 0.736
D 0 . . 0.000
Imp. 25 99. 99. 0.967


Weighted Runoff Coef. (Cw): 0.731
Time of Concentration: 17.8 min
Rainfall Intensity (i) @ Tc: 7.60 in/hr
Runoff Supply Rate (q) @ Tc: 5.56 in/hr


PEAK DISCHARGE: 1,042 cfs


PC-Hydro, Ver 5.3.1







HYDROLOGIC DATA SHEET FOR PIMA COUNTY FLOOD PEAK PROCEDURE
Pima County Regional Flood Control District


Client: Pima County Prepared by: AGR
Project Name: Friendly Village Wash Date: 8/15/07
Concentration Point: Point E Job #: P09039


Watershed Area: 709.5 ac Watershed Type: Suburban-Foothills


Watercourse Data By Reach


Reach No. Height (Hi) Length (Li) Slope (Si) Basin Factor (Nb)
1 140.0 2,753 0.0509 .038
2 120.0 6,847 0.0175 .038
3 56.0 3,308 0.0169 .038
4 64.0 2,672 0.0240 .038


Length of Watercourse (Lc): 15,580 feet Mean Slope: 0.0214
Length to Cen. of Gravity (Lca): 6,700 feet Weighted Basin Fac.: 0.038
Veg. Cover Type(s): Desert Brush Veg. Cover Density: 30 %


RETURN PERIOD:  500-years


Rainfall Depths: NOAA Atlas 14 (90% UCL) @     Latitude: 32.3153 Longitude: 110.9712


Duration: 5-min 10-min 15-min 30-min 60-min 2-hr 3-hr 6-hr 12-hr 24-hr
Point Values (in) 1.11 1.69 2.09 2.82 3.49 3.90 4.17 4.47 4.76 5.61
Areal Values (in) 1.11 1.69 2.09 2.82 3.49 3.90 4.17 4.47 4.76 5.61


Soils Data


Soil Type Percent Curve # (CN) Adj. Curve # (CN*) Runoff Coef. (C)
B 91 82. 87.84 0.643
C 9 87. 91.22 0.731
D 0 . . 0.000
Imp. 20 99. 99. 0.966


Weighted Runoff Coef. (Cw): 0.714
Time of Concentration: 31.4 min
Rainfall Intensity (i) @ Tc: 5.44 in/hr
Runoff Supply Rate (q) @ Tc: 3.89 in/hr


PEAK DISCHARGE: 2,780 cfs


PC-Hydro, Ver 5.3.1







Arizona 32.3133 N 110.9617 W 2513 feet
from "Precipitation-Frequency Atlas of the United States" NOAA Atlas 14, Volume 1, Version 4 


G.M. Bonnin, D. Martin, B. Lin, T. Parzybok, M.Yekta, and D. Riley 
NOAA, National Weather Service, Silver Spring, Maryland, 2006 


Extracted: Wed Oct 3 2007


POINT PRECIPITATION 
FREQUENCY ESTIMATES 


FROM NOAA ATLAS 14


Confidence Limits Seasonality Location Maps Other Info. GIS data Maps Help D


Precipitation Frequency Estimates (inches)
ARI* 


(years)
5


min
10 


min
15 


min
30 


min
60 


min
120 
min


3
hr


6
hr


12
hr


24
hr


48
hr


4
day


7
day


10
day


20 
day


30 
day


45
day


60
day


1 0.25 0.38 0.47 0.64 0.79 0.91 0.96 1.11 1.26 1.43 1.58 1.79 2.06 2.31 3.01 3.65 4.46 5.03
2 0.32 0.49 0.61 0.82 1.02 1.16 1.22 1.39 1.57 1.79 1.99 2.25 2.58 2.90 3.77 4.57 5.57 6.28
5 0.43 0.65 0.81 1.09 1.34 1.51 1.57 1.75 1.96 2.25 2.50 2.85 3.29 3.67 4.78 5.70 6.87 7.76


10 0.51 0.77 0.95 1.29 1.59 1.78 1.85 2.04 2.28 2.62 2.92 3.36 3.89 4.33 5.61 6.61 7.87 8.90
25 0.61 0.93 1.16 1.56 1.93 2.16 2.24 2.46 2.72 3.13 3.50 4.10 4.79 5.29 6.78 7.86 9.20 10.40
50 0.69 1.06 1.31 1.76 2.18 2.45 2.55 2.79 3.06 3.53 3.96 4.71 5.53 6.09 7.73 8.84 10.19 11.53
100 0.78 1.18 1.47 1.98 2.45 2.75 2.87 3.13 3.41 3.96 4.43 5.37 6.35 6.96 8.75 9.87 11.18 12.65
200 0.86 1.31 1.62 2.19 2.71 3.06 3.21 3.49 3.78 4.39 4.93 6.08 7.23 7.90 9.82 10.93 12.16 13.75
500 0.97 1.48 1.84 2.47 3.06 3.47 3.69 3.99 4.28 5.00 5.62 7.09 8.53 9.26 11.33 12.38 13.44 15.20


1000 1.06 1.61 2.00 2.69 3.33 3.79 4.06 4.40 4.67 5.48 6.16 7.93 9.61 10.40 12.56 13.51 14.40 16.28


Text version of table * These precipitation frequency estimates are based on a partial duration series. ARI is the Average Recurrence Interval. 
Please refer to the documentation for more information. NOTE: Formatting forces estimates near zero to appear as zero.
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Confidence Limits -


* The upper bound of the confidence interval at 90% confidence level is the value which 5% of the simulated quantile values for a given frequency are greater than.  
** These precipitation frequency estimates are based on a partial duration series. ARI is the Average Recurrence Interval. 
Please refer to the documentation for more information. NOTE: Formatting prevents estimates near zero to appear as zero.


* Upper bound of the 90% confidence interval 
Precipitation Frequency Estimates (inches)


ARI** 
(years)


5
min


10 
min


15 
min


30
min


60 
min


120 
min


3
hr


6
hr


12
hr


24
hr


48
hr


4
day


7
day


10
day


20 
day


30 
day


45
day


60
day


1 0.28 0.43 0.54 0.72 0.90 1.03 1.09 1.25 1.40 1.57 1.74 1.97 2.27 2.55 3.30 3.98 4.83 5.46
2 0.37 0.56 0.69 0.94 1.16 1.31 1.38 1.56 1.75 1.97 2.18 2.46 2.84 3.19 4.14 4.97 6.04 6.84
5 0.49 0.74 0.92 1.23 1.53 1.71 1.77 1.97 2.19 2.47 2.74 3.12 3.62 4.04 5.25 6.20 7.46 8.43


10 0.57 0.87 1.08 1.46 1.80 2.01 2.08 2.29 2.54 2.87 3.19 3.68 4.28 4.77 6.16 7.19 8.55 9.68
25 0.69 1.05 1.31 1.76 2.18 2.42 2.52 2.75 3.02 3.45 3.83 4.49 5.28 5.83 7.47 8.57 10.00 11.34
50 0.79 1.20 1.48 2.00 2.47 2.75 2.86 3.12 3.40 3.90 4.35 5.18 6.13 6.74 8.54 9.67 11.10 12.61
100 0.88 1.34 1.67 2.25 2.78 3.09 3.24 3.51 3.81 4.39 4.90 5.95 7.10 7.76 9.72 10.85 12.25 13.89
200 0.98 1.50 1.85 2.50 3.09 3.45 3.64 3.93 4.24 4.91 5.49 6.78 8.16 8.89 11.00 12.09 13.39 15.21
500 1.12 1.70 2.11 2.84 3.52 3.95 4.22 4.53 4.85 5.66 6.33 8.02 9.77 10.56 12.87 13.88 14.94 16.99


1000 1.23 1.87 2.31 3.12 3.86 4.36 4.69 5.04 5.35 6.25 7.02 9.08 11.16 12.02 14.45 15.30 16.15 18.37


* Lower bound of the 90% confidence interval 
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100 0.88 1.34 1.67 2.25 2.78 3.09 3.24 3.51 3.81 4.39 4.90 5.95 7.10 7.76 9.72 10.85 12.25 13.89


500 1.12 1.70 2.11 2.84 3.52 3.95 4.22 4.53 4.85 5.66 6.33 8.02 9.77 10.56 12.87 13.88 14.94 16.99







* The lower bound of the confidence interval at 90% confidence level is the value which 5% of the simulated quantile values for a given frequency are less than.  
** These precipitation frequency estimates are based on a partial duration maxima series. ARI is the Average Recurrence Interval. 
Please refer to the documentation for more information. NOTE: Formatting prevents estimates near zero to appear as zero.


Maps -


Precipitation Frequency Estimates (inches)
ARI** 
(years)


5
min


10 
min


15
min


30 
min


60 
min


120 
min


3
hr


6
hr


12
hr


24
hr


48
hr


4
day


7
day


10
day


20 
day


30 
day


45
day


60
day


1 0.22 0.34 0.42 0.56 0.70 0.81 0.86 0.99 1.13 1.31 1.45 1.64 1.88 2.11 2.75 3.36 4.11 4.63
2 0.29 0.44 0.54 0.73 0.90 1.04 1.09 1.24 1.42 1.64 1.82 2.06 2.36 2.64 3.44 4.19 5.13 5.79
5 0.38 0.57 0.71 0.96 1.19 1.34 1.40 1.56 1.76 2.04 2.29 2.60 3.00 3.33 4.35 5.21 6.32 7.15


10 0.45 0.68 0.84 1.13 1.40 1.57 1.64 1.81 2.03 2.38 2.66 3.06 3.53 3.92 5.09 6.03 7.24 8.18
25 0.53 0.81 1.00 1.35 1.67 1.89 1.96 2.15 2.40 2.82 3.16 3.69 4.29 4.74 6.10 7.13 8.41 9.52
50 0.59 0.91 1.12 1.51 1.87 2.11 2.19 2.41 2.67 3.16 3.54 4.19 4.91 5.39 6.88 7.95 9.27 10.50
100 0.66 1.00 1.24 1.67 2.06 2.34 2.43 2.66 2.93 3.51 3.93 4.71 5.56 6.08 7.70 8.79 10.11 11.46
200 0.71 1.09 1.35 1.82 2.25 2.55 2.67 2.91 3.20 3.85 4.31 5.24 6.23 6.80 8.52 9.63 10.90 12.38
500 0.79 1.20 1.49 2.00 2.48 2.82 2.97 3.24 3.53 4.30 4.82 5.95 7.17 7.76 9.62 10.71 11.91 13.51


1000 0.84 1.28 1.58 2.13 2.64 3.02 3.19 3.49 3.79 4.65 5.20 6.52 7.91 8.54 10.46 11.50 12.63 14.31


These maps were produced using a direct map request from the 
U.S. Census Bureau Mapping and Cartographic Resources
Tiger Map Server.


Please read disclaimer for more information.
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Other Maps/Photographs -


View USGS digital orthophoto quadrangle (DOQ) covering this location from TerraServer; USGS Aerial Photograph
may also be available 
from this site. A DOQ is a computer-generated image of an aerial photograph in which image displacement caused by terrain 
relief and camera tilts has been removed. It combines the image characteristics of a photograph with the geometric qualities 
of a map. Visit the USGS for more information.


Watershed/Stream Flow Information -


Find the Watershed for this location using the U.S. Environmental Protection Agency's site.


Climate Data Sources -


Precipitation frequency results are based on data from a variety of sources, but largely NCDC. The following links provide 
general information 
about observing sites in the area, regardless of if their data was used in this study. For detailed information about the 
stations used in this study, 
please refer to our documentation.


Using the National Climatic Data Center's (NCDC) station search engine, locate other climate stations within: 


 ...OR...       of this location (32.3133/-110.9617). Digital ASCII data can be 
obtained directly from NCDC.


Find Natural Resources Conservation Service (NRCS) SNOTEL (SNOwpack TELemetry) stations by visiting the 
Western Regional Climate Center's state-specific SNOTEL station maps.


Hydrometeorological Design Studies Center 
DOC/NOAA/National Weather Service 
1325 East-West Highway 
Silver Spring, MD 20910 
(301) 713-1669
Questions?: HDSC.Questions@noaa.gov


Disclaimer


+/-30 minutes +/-1 degree
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Arizona 32.3133 N 110.9528 W 2565 feet
from "Precipitation-Frequency Atlas of the United States" NOAA Atlas 14, Volume 1, Version 4 


G.M. Bonnin, D. Martin, B. Lin, T. Parzybok, M.Yekta, and D. Riley 
NOAA, National Weather Service, Silver Spring, Maryland, 2006 


Extracted: Wed Oct 3 2007


POINT PRECIPITATION 
FREQUENCY ESTIMATES 


FROM NOAA ATLAS 14


Confidence Limits Seasonality Location Maps Other Info. GIS data Maps Help D


Precipitation Frequency Estimates (inches)
ARI* 


(years)
5


min
10 


min
15 


min
30 


min
60 


min
120 
min


3
hr


6
hr


12
hr


24
hr


48
hr


4
day


7
day


10
day


20 
day


30 
day


45
day


60
day


1 0.25 0.38 0.48 0.64 0.79 0.92 0.97 1.12 1.27 1.44 1.59 1.80 2.08 2.33 3.05 3.70 4.52 5.11
2 0.33 0.50 0.61 0.83 1.02 1.17 1.23 1.40 1.59 1.80 2.00 2.26 2.60 2.92 3.82 4.63 5.65 6.38
5 0.43 0.66 0.81 1.10 1.36 1.52 1.58 1.76 1.98 2.26 2.52 2.87 3.32 3.71 4.84 5.77 6.97 7.88


10 0.51 0.78 0.96 1.30 1.60 1.80 1.86 2.06 2.30 2.63 2.94 3.39 3.93 4.37 5.67 6.70 8.00 9.05
25 0.62 0.94 1.17 1.57 1.94 2.17 2.26 2.48 2.74 3.14 3.52 4.13 4.83 5.35 6.87 7.97 9.34 10.58
50 0.70 1.06 1.32 1.78 2.20 2.47 2.57 2.81 3.09 3.55 3.99 4.75 5.59 6.16 7.83 8.97 10.35 11.72
100 0.78 1.19 1.48 1.99 2.46 2.77 2.89 3.16 3.45 3.98 4.47 5.42 6.42 7.04 8.86 10.02 11.37 12.87
200 0.87 1.32 1.64 2.20 2.73 3.08 3.23 3.52 3.82 4.42 4.97 6.13 7.31 7.99 9.96 11.09 12.37 14.00
500 0.98 1.49 1.85 2.49 3.08 3.49 3.71 4.03 4.32 5.03 5.66 7.15 8.63 9.37 11.49 12.57 13.68 15.48


1000 1.06 1.62 2.01 2.70 3.35 3.82 4.09 4.43 4.72 5.51 6.21 8.00 9.73 10.52 12.74 13.72 14.67 16.60


Text version of table * These precipitation frequency estimates are based on a partial duration series. ARI is the Average Recurrence Interval. 
Please refer to the documentation for more information. NOTE: Formatting forces estimates near zero to appear as zero.
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Confidence Limits -


* The upper bound of the confidence interval at 90% confidence level is the value which 5% of the simulated quantile values for a given frequency are greater than.  
** These precipitation frequency estimates are based on a partial duration series. ARI is the Average Recurrence Interval. 
Please refer to the documentation for more information. NOTE: Formatting prevents estimates near zero to appear as zero.


* Upper bound of the 90% confidence interval 
Precipitation Frequency Estimates (inches)


ARI** 
(years)


5
min


10 
min


15 
min


30
min


60 
min


120 
min


3
hr


6
hr


12
hr


24
hr


48
hr


4
day


7
day


10
day


20 
day


30 
day


45
day


60
day


1 0.29 0.44 0.54 0.73 0.90 1.03 1.10 1.26 1.42 1.58 1.75 1.98 2.29 2.57 3.34 4.03 4.90 5.54
2 0.37 0.57 0.70 0.94 1.17 1.32 1.39 1.57 1.77 1.98 2.19 2.48 2.87 3.22 4.19 5.04 6.13 6.95
5 0.49 0.74 0.92 1.24 1.54 1.72 1.79 1.98 2.21 2.48 2.75 3.15 3.65 4.08 5.32 6.29 7.57 8.57


10 0.58 0.88 1.09 1.47 1.82 2.02 2.10 2.31 2.56 2.89 3.21 3.71 4.32 4.82 6.24 7.29 8.68 9.84
25 0.70 1.06 1.32 1.77 2.19 2.44 2.54 2.77 3.05 3.46 3.85 4.53 5.33 5.90 7.57 8.69 10.17 11.54
50 0.79 1.20 1.49 2.01 2.49 2.77 2.88 3.14 3.44 3.92 4.38 5.22 6.20 6.81 8.65 9.81 11.29 12.83
100 0.89 1.35 1.68 2.26 2.79 3.11 3.27 3.54 3.85 4.41 4.94 6.00 7.17 7.85 9.85 11.02 12.46 14.14
200 0.99 1.50 1.86 2.51 3.11 3.47 3.67 3.96 4.29 4.93 5.54 6.84 8.25 8.99 11.15 12.28 13.64 15.49
500 1.12 1.71 2.12 2.86 3.54 3.97 4.24 4.57 4.90 5.68 6.38 8.09 9.88 10.69 13.06 14.10 15.22 17.32


1000 1.23 1.88 2.32 3.13 3.87 4.38 4.72 5.07 5.40 6.28 7.08 9.17 11.30 12.17 14.66 15.56 16.47 18.74


* Lower bound of the 90% confidence interval 
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500 1.12 1.71 2.12 2.86 3.54 3.97 4.24 4.57 4.90 5.68 6.38 8.09 9.88 10.69 13.06 14.10 15.22 17.32


100 0.89 1.35 1.68 2.26 2.79 3.11 3.27 3.54 3.85 4.41 4.94 6.00 7.17 7.85 9.85 11.02 12.46 14.14







* The lower bound of the confidence interval at 90% confidence level is the value which 5% of the simulated quantile values for a given frequency are less than.  
** These precipitation frequency estimates are based on a partial duration maxima series. ARI is the Average Recurrence Interval. 
Please refer to the documentation for more information. NOTE: Formatting prevents estimates near zero to appear as zero.


Maps -


Precipitation Frequency Estimates (inches)
ARI** 
(years)


5
min


10 
min


15
min


30 
min


60 
min


120 
min


3
hr


6
hr


12
hr


24
hr


48
hr


4
day


7
day


10
day


20 
day


30 
day


45
day


60
day


1 0.22 0.34 0.42 0.57 0.70 0.82 0.87 1.00 1.15 1.32 1.46 1.66 1.90 2.13 2.78 3.40 4.17 4.70
2 0.29 0.44 0.55 0.74 0.91 1.05 1.10 1.25 1.43 1.65 1.83 2.07 2.38 2.67 3.48 4.25 5.20 5.87
5 0.38 0.58 0.72 0.97 1.20 1.35 1.41 1.57 1.78 2.06 2.31 2.62 3.02 3.37 4.41 5.28 6.41 7.26


10 0.45 0.68 0.84 1.14 1.41 1.59 1.65 1.83 2.05 2.39 2.68 3.08 3.56 3.96 5.15 6.12 7.35 8.31
25 0.54 0.81 1.01 1.36 1.68 1.90 1.97 2.17 2.42 2.84 3.19 3.72 4.34 4.79 6.18 7.23 8.54 9.67
50 0.60 0.91 1.13 1.52 1.88 2.13 2.21 2.43 2.70 3.18 3.57 4.22 4.96 5.45 6.97 8.07 9.41 10.67
100 0.66 1.00 1.25 1.68 2.08 2.36 2.45 2.68 2.96 3.53 3.96 4.75 5.61 6.15 7.80 8.92 10.27 11.65
200 0.72 1.09 1.36 1.83 2.26 2.57 2.69 2.94 3.23 3.87 4.35 5.29 6.30 6.88 8.63 9.77 11.08 12.58
500 0.79 1.21 1.49 2.01 2.49 2.84 2.99 3.27 3.57 4.32 4.86 6.00 7.25 7.85 9.75 10.87 12.11 13.74


1000 0.84 1.28 1.59 2.14 2.65 3.05 3.22 3.52 3.82 4.67 5.24 6.58 8.00 8.64 10.60 11.69 12.85 14.57


These maps were produced using a direct map request from the 
U.S. Census Bureau Mapping and Cartographic Resources
Tiger Map Server.


Please read disclaimer for more information.
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Other Maps/Photographs -


View USGS digital orthophoto quadrangle (DOQ) covering this location from TerraServer; USGS Aerial Photograph
may also be available 
from this site. A DOQ is a computer-generated image of an aerial photograph in which image displacement caused by terrain 
relief and camera tilts has been removed. It combines the image characteristics of a photograph with the geometric qualities 
of a map. Visit the USGS for more information.


Watershed/Stream Flow Information -


Find the Watershed for this location using the U.S. Environmental Protection Agency's site.


Climate Data Sources -


Precipitation frequency results are based on data from a variety of sources, but largely NCDC. The following links provide 
general information 
about observing sites in the area, regardless of if their data was used in this study. For detailed information about the 
stations used in this study, 
please refer to our documentation.


Using the National Climatic Data Center's (NCDC) station search engine, locate other climate stations within: 


 ...OR...       of this location (32.3133/-110.9528). Digital ASCII data can be 
obtained directly from NCDC.


Find Natural Resources Conservation Service (NRCS) SNOTEL (SNOwpack TELemetry) stations by visiting the 
Western Regional Climate Center's state-specific SNOTEL station maps.


Hydrometeorological Design Studies Center 
DOC/NOAA/National Weather Service 
1325 East-West Highway 
Silver Spring, MD 20910 
(301) 713-1669
Questions?: HDSC.Questions@noaa.gov


Disclaimer


+/-30 minutes +/-1 degree
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Arizona 32.3228 N 110.9501 W 2598 feet
from "Precipitation-Frequency Atlas of the United States" NOAA Atlas 14, Volume 1, Version 4 


G.M. Bonnin, D. Martin, B. Lin, T. Parzybok, M.Yekta, and D. Riley 
NOAA, National Weather Service, Silver Spring, Maryland, 2006 


Extracted: Wed Oct 3 2007


POINT PRECIPITATION 
FREQUENCY ESTIMATES 


FROM NOAA ATLAS 14


Confidence Limits Seasonality Location Maps Other Info. GIS data Maps Help D


Precipitation Frequency Estimates (inches)
ARI* 


(years)
5


min
10 


min
15 


min
30 


min
60 


min
120 
min


3
hr


6
hr


12
hr


24
hr


48
hr


4
day


7
day


10
day


20 
day


30 
day


45
day


60
day


1 0.25 0.39 0.48 0.65 0.80 0.92 0.98 1.13 1.29 1.46 1.61 1.83 2.11 2.38 3.11 3.78 4.62 5.23
2 0.33 0.50 0.62 0.83 1.03 1.18 1.24 1.41 1.61 1.82 2.03 2.30 2.65 2.98 3.90 4.74 5.78 6.54
5 0.43 0.66 0.82 1.10 1.36 1.54 1.59 1.78 2.00 2.29 2.55 2.92 3.38 3.77 4.94 5.91 7.14 8.09


10 0.51 0.78 0.97 1.30 1.61 1.81 1.88 2.08 2.33 2.66 2.98 3.44 4.00 4.46 5.80 6.86 8.19 9.29
25 0.62 0.95 1.17 1.58 1.95 2.19 2.28 2.50 2.78 3.18 3.58 4.20 4.93 5.45 7.02 8.16 9.58 10.86
50 0.70 1.07 1.33 1.79 2.21 2.49 2.59 2.84 3.13 3.60 4.05 4.83 5.70 6.28 8.01 9.19 10.62 12.05
100 0.79 1.20 1.48 2.00 2.47 2.79 2.92 3.19 3.49 4.03 4.54 5.51 6.54 7.18 9.06 10.27 11.67 13.23
200 0.87 1.32 1.64 2.21 2.74 3.10 3.26 3.56 3.86 4.47 5.05 6.23 7.46 8.16 10.18 11.38 12.71 14.41
500 0.98 1.50 1.85 2.50 3.09 3.52 3.74 4.07 4.38 5.09 5.76 7.28 8.81 9.57 11.76 12.90 14.08 15.95


1000 1.07 1.63 2.02 2.72 3.36 3.85 4.12 4.48 4.78 5.58 6.31 8.14 9.93 10.75 13.04 14.09 15.11 17.11


Text version of table * These precipitation frequency estimates are based on a partial duration series. ARI is the Average Recurrence Interval. 
Please refer to the documentation for more information. NOTE: Formatting forces estimates near zero to appear as zero.
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Confidence Limits -


* The upper bound of the confidence interval at 90% confidence level is the value which 5% of the simulated quantile values for a given frequency are greater than.  
** These precipitation frequency estimates are based on a partial duration series. ARI is the Average Recurrence Interval. 
Please refer to the documentation for more information. NOTE: Formatting prevents estimates near zero to appear as zero.


* Upper bound of the 90% confidence interval 
Precipitation Frequency Estimates (inches)


ARI** 
(years)


5
min


10 
min


15 
min


30
min


60 
min


120 
min


3
hr


6
hr


12
hr


24
hr


48
hr


4
day


7
day


10
day


20 
day


30 
day


45
day


60
day


1 0.29 0.44 0.55 0.73 0.91 1.04 1.11 1.27 1.43 1.60 1.77 2.01 2.33 2.62 3.41 4.12 5.01 5.68
2 0.37 0.57 0.71 0.95 1.18 1.34 1.40 1.59 1.79 2.00 2.22 2.52 2.92 3.27 4.28 5.15 6.28 7.12
5 0.49 0.75 0.93 1.25 1.55 1.73 1.80 2.00 2.24 2.51 2.80 3.20 3.72 4.16 5.43 6.44 7.76 8.80


10 0.58 0.89 1.10 1.48 1.83 2.04 2.12 2.34 2.59 2.92 3.26 3.77 4.41 4.92 6.38 7.47 8.90 10.10
25 0.70 1.07 1.32 1.78 2.21 2.46 2.56 2.80 3.09 3.51 3.92 4.61 5.44 6.02 7.74 8.91 10.44 11.86
50 0.80 1.21 1.50 2.02 2.50 2.79 2.91 3.18 3.48 3.97 4.45 5.32 6.32 6.96 8.85 10.07 11.60 13.19
100 0.89 1.36 1.69 2.27 2.81 3.14 3.29 3.58 3.90 4.47 5.02 6.10 7.33 8.01 10.08 11.31 12.81 14.55
200 0.99 1.51 1.87 2.52 3.12 3.50 3.70 4.01 4.34 5.00 5.63 6.97 8.43 9.19 11.41 12.61 14.03 15.95
500 1.13 1.72 2.13 2.87 3.55 4.00 4.28 4.61 4.96 5.76 6.49 8.24 10.10 10.92 13.37 14.48 15.69 17.84


1000 1.24 1.88 2.34 3.15 3.89 4.41 4.76 5.13 5.47 6.37 7.20 9.34 11.55 12.44 15.01 15.99 16.99 19.32


* Lower bound of the 90% confidence interval 
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100 0.89 1.36 1.69 2.27 2.81 3.14 3.29 3.58 3.90 4.47 5.02 6.10 7.33 8.01 10.08 11.31 12.81 14.55


500 1.13 1.72 2.13 2.87 3.55 4.00 4.28 4.61 4.96 5.76 6.49 8.24 10.10 10.92 13.37 14.48 15.69 17.84







* The lower bound of the confidence interval at 90% confidence level is the value which 5% of the simulated quantile values for a given frequency are less than.  
** These precipitation frequency estimates are based on a partial duration maxima series. ARI is the Average Recurrence Interval. 
Please refer to the documentation for more information. NOTE: Formatting prevents estimates near zero to appear as zero.


Maps -


Precipitation Frequency Estimates (inches)
ARI** 
(years)


5
min


10 
min


15
min


30 
min


60 
min


120 
min


3
hr


6
hr


12
hr


24
hr


48
hr


4
day


7
day


10
day


20 
day


30 
day


45
day


60
day


1 0.23 0.34 0.43 0.57 0.71 0.82 0.88 1.01 1.16 1.33 1.48 1.68 1.93 2.17 2.84 3.48 4.26 4.81
2 0.29 0.44 0.55 0.74 0.92 1.05 1.11 1.27 1.45 1.67 1.86 2.10 2.42 2.71 3.56 4.34 5.32 6.02
5 0.38 0.58 0.72 0.97 1.20 1.36 1.42 1.59 1.80 2.08 2.34 2.66 3.07 3.43 4.50 5.41 6.57 7.45


10 0.45 0.69 0.85 1.15 1.42 1.60 1.66 1.85 2.08 2.42 2.71 3.13 3.63 4.04 5.26 6.26 7.53 8.52
25 0.54 0.82 1.02 1.37 1.69 1.92 1.99 2.19 2.45 2.87 3.23 3.77 4.41 4.88 6.31 7.40 8.76 9.93
50 0.60 0.92 1.14 1.53 1.89 2.15 2.23 2.45 2.73 3.22 3.62 4.29 5.04 5.56 7.12 8.27 9.65 10.96
100 0.66 1.01 1.25 1.69 2.09 2.37 2.47 2.71 3.00 3.57 4.02 4.83 5.72 6.27 7.97 9.14 10.54 11.96
200 0.72 1.10 1.36 1.84 2.27 2.59 2.71 2.97 3.27 3.92 4.42 5.37 6.42 7.01 8.83 10.02 11.38 12.93
500 0.80 1.21 1.50 2.02 2.50 2.87 3.01 3.30 3.62 4.38 4.94 6.11 7.39 8.01 9.98 11.16 12.45 14.13


1000 0.85 1.29 1.60 2.15 2.67 3.07 3.24 3.56 3.88 4.73 5.33 6.70 8.16 8.81 10.85 11.99 13.22 14.99


These maps were produced using a direct map request from the 
U.S. Census Bureau Mapping and Cartographic Resources
Tiger Map Server.


Please read disclaimer for more information.
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Other Maps/Photographs -


View USGS digital orthophoto quadrangle (DOQ) covering this location from TerraServer; USGS Aerial Photograph
may also be available 
from this site. A DOQ is a computer-generated image of an aerial photograph in which image displacement caused by terrain 
relief and camera tilts has been removed. It combines the image characteristics of a photograph with the geometric qualities 
of a map. Visit the USGS for more information.


Watershed/Stream Flow Information -


Find the Watershed for this location using the U.S. Environmental Protection Agency's site.


Climate Data Sources -


Precipitation frequency results are based on data from a variety of sources, but largely NCDC. The following links provide 
general information 
about observing sites in the area, regardless of if their data was used in this study. For detailed information about the 
stations used in this study, 
please refer to our documentation.


Using the National Climatic Data Center's (NCDC) station search engine, locate other climate stations within: 


 ...OR...       of this location (32.3228/-110.9501). Digital ASCII data can be 
obtained directly from NCDC.


Find Natural Resources Conservation Service (NRCS) SNOTEL (SNOwpack TELemetry) stations by visiting the 
Western Regional Climate Center's state-specific SNOTEL station maps.


Hydrometeorological Design Studies Center 
DOC/NOAA/National Weather Service 
1325 East-West Highway 
Silver Spring, MD 20910 
(301) 713-1669
Questions?: HDSC.Questions@noaa.gov


Disclaimer


+/-30 minutes +/-1 degree


Page 5 of 5Precipitation Frequency Data Server


10/3/2007http://hdsc.nws.noaa.gov/cgi-bin/hdsc/buildout.perl?type=pf&units=us&series=pd&statena...







Arizona 32.3197 N 110.9574 W 2575 feet
from "Precipitation-Frequency Atlas of the United States" NOAA Atlas 14, Volume 1, Version 4 


G.M. Bonnin, D. Martin, B. Lin, T. Parzybok, M.Yekta, and D. Riley 
NOAA, National Weather Service, Silver Spring, Maryland, 2006 


Extracted: Wed Oct 3 2007


POINT PRECIPITATION 
FREQUENCY ESTIMATES 


FROM NOAA ATLAS 14


Confidence Limits Seasonality Location Maps Other Info. GIS data Maps Help D


Precipitation Frequency Estimates (inches)
ARI* 


(years)
5


min
10 


min
15 


min
30 


min
60 


min
120 
min


3
hr


6
hr


12
hr


24
hr


48
hr


4
day


7
day


10
day


20 
day


30 
day


45
day


60
day


1 0.25 0.38 0.47 0.64 0.79 0.91 0.96 1.11 1.26 1.43 1.58 1.79 2.06 2.31 3.01 3.65 4.46 5.03
2 0.32 0.49 0.61 0.82 1.02 1.16 1.22 1.39 1.57 1.79 1.99 2.25 2.58 2.90 3.77 4.57 5.57 6.28
5 0.43 0.65 0.81 1.09 1.34 1.51 1.57 1.75 1.96 2.25 2.50 2.85 3.29 3.67 4.78 5.70 6.87 7.76


10 0.51 0.77 0.95 1.29 1.59 1.78 1.85 2.04 2.28 2.62 2.92 3.36 3.89 4.33 5.61 6.61 7.87 8.90
25 0.61 0.93 1.16 1.56 1.93 2.16 2.24 2.46 2.72 3.13 3.50 4.10 4.79 5.29 6.78 7.86 9.20 10.40
50 0.69 1.06 1.31 1.76 2.18 2.45 2.55 2.79 3.06 3.53 3.96 4.71 5.53 6.09 7.73 8.84 10.19 11.53
100 0.78 1.18 1.47 1.98 2.45 2.75 2.87 3.13 3.41 3.96 4.43 5.37 6.35 6.96 8.75 9.87 11.18 12.65
200 0.86 1.31 1.62 2.19 2.71 3.06 3.21 3.49 3.78 4.39 4.93 6.08 7.23 7.90 9.82 10.93 12.16 13.75
500 0.97 1.48 1.84 2.47 3.06 3.47 3.69 3.99 4.28 5.00 5.62 7.09 8.53 9.26 11.33 12.38 13.44 15.20


1000 1.06 1.61 2.00 2.69 3.33 3.79 4.06 4.40 4.67 5.48 6.16 7.93 9.61 10.40 12.56 13.51 14.40 16.28


Text version of table * These precipitation frequency estimates are based on a partial duration series. ARI is the Average Recurrence Interval. 
Please refer to the documentation for more information. NOTE: Formatting forces estimates near zero to appear as zero.
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Confidence Limits -


* The upper bound of the confidence interval at 90% confidence level is the value which 5% of the simulated quantile values for a given frequency are greater than.  
** These precipitation frequency estimates are based on a partial duration series. ARI is the Average Recurrence Interval. 
Please refer to the documentation for more information. NOTE: Formatting prevents estimates near zero to appear as zero.


* Upper bound of the 90% confidence interval 
Precipitation Frequency Estimates (inches)


ARI** 
(years)


5
min


10 
min


15 
min


30
min


60 
min


120 
min


3
hr


6
hr


12
hr


24
hr


48
hr


4
day


7
day


10
day


20 
day


30 
day


45
day


60
day


1 0.28 0.43 0.54 0.72 0.90 1.03 1.09 1.25 1.40 1.57 1.74 1.97 2.27 2.55 3.30 3.98 4.83 5.46
2 0.37 0.56 0.69 0.94 1.16 1.31 1.38 1.56 1.75 1.97 2.18 2.46 2.84 3.19 4.14 4.97 6.04 6.84
5 0.49 0.74 0.92 1.23 1.53 1.71 1.77 1.97 2.19 2.47 2.74 3.12 3.62 4.04 5.25 6.20 7.46 8.43


10 0.57 0.87 1.08 1.46 1.80 2.01 2.08 2.29 2.54 2.87 3.19 3.68 4.28 4.77 6.16 7.19 8.55 9.68
25 0.69 1.05 1.31 1.76 2.18 2.42 2.52 2.75 3.02 3.45 3.83 4.49 5.28 5.83 7.47 8.57 10.00 11.34
50 0.79 1.20 1.48 2.00 2.47 2.75 2.86 3.12 3.40 3.90 4.35 5.18 6.13 6.74 8.54 9.67 11.10 12.61
100 0.88 1.34 1.67 2.25 2.78 3.09 3.24 3.51 3.81 4.39 4.90 5.95 7.10 7.76 9.72 10.85 12.25 13.89
200 0.98 1.50 1.85 2.50 3.09 3.45 3.64 3.93 4.24 4.91 5.49 6.78 8.16 8.89 11.00 12.09 13.39 15.21
500 1.12 1.70 2.11 2.84 3.52 3.95 4.22 4.53 4.85 5.66 6.33 8.02 9.77 10.56 12.87 13.88 14.94 16.99


1000 1.23 1.87 2.31 3.12 3.86 4.36 4.69 5.04 5.35 6.25 7.02 9.08 11.16 12.02 14.45 15.30 16.15 18.37


* Lower bound of the 90% confidence interval 
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1.34 1.67 2.25 2.78 3.09 3.24 3.51 3.81 4.39 4.90 5.95 7.10 7.76 9.72 10.85 12.25 13.89


500 1.12 1.70 2.11 2.84 3.52 3.95 4.22 4.53 4.85 5.66 6.33 8.02 9.77 10.56 12.87 13.88 14.94 16.99


100 0.88







* The lower bound of the confidence interval at 90% confidence level is the value which 5% of the simulated quantile values for a given frequency are less than.  
** These precipitation frequency estimates are based on a partial duration maxima series. ARI is the Average Recurrence Interval. 
Please refer to the documentation for more information. NOTE: Formatting prevents estimates near zero to appear as zero.


Maps -


Precipitation Frequency Estimates (inches)
ARI** 
(years)


5
min


10 
min


15
min


30 
min


60 
min


120 
min


3
hr


6
hr


12
hr


24
hr


48
hr


4
day


7
day


10
day


20 
day


30 
day


45
day


60
day


1 0.22 0.34 0.42 0.56 0.70 0.81 0.86 0.99 1.13 1.31 1.45 1.64 1.88 2.11 2.75 3.36 4.11 4.63
2 0.29 0.44 0.54 0.73 0.90 1.04 1.09 1.24 1.42 1.64 1.82 2.06 2.36 2.64 3.44 4.19 5.13 5.79
5 0.38 0.57 0.71 0.96 1.19 1.34 1.40 1.56 1.76 2.04 2.29 2.60 3.00 3.33 4.35 5.21 6.32 7.15


10 0.45 0.68 0.84 1.13 1.40 1.57 1.64 1.81 2.03 2.38 2.66 3.06 3.53 3.92 5.09 6.03 7.24 8.18
25 0.53 0.81 1.00 1.35 1.67 1.89 1.96 2.15 2.40 2.82 3.16 3.69 4.29 4.74 6.10 7.13 8.41 9.52
50 0.59 0.91 1.12 1.51 1.87 2.11 2.19 2.41 2.67 3.16 3.54 4.19 4.91 5.39 6.88 7.95 9.27 10.50
100 0.66 1.00 1.24 1.67 2.06 2.34 2.43 2.66 2.93 3.51 3.93 4.71 5.56 6.08 7.70 8.79 10.11 11.46
200 0.71 1.09 1.35 1.82 2.25 2.55 2.67 2.91 3.20 3.85 4.31 5.24 6.23 6.80 8.52 9.63 10.90 12.38
500 0.79 1.20 1.49 2.00 2.48 2.82 2.97 3.24 3.53 4.30 4.82 5.95 7.17 7.76 9.62 10.71 11.91 13.51


1000 0.84 1.28 1.58 2.13 2.64 3.02 3.19 3.49 3.79 4.65 5.20 6.52 7.91 8.54 10.46 11.50 12.63 14.31


These maps were produced using a direct map request from the 
U.S. Census Bureau Mapping and Cartographic Resources
Tiger Map Server.


Please read disclaimer for more information.
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Other Maps/Photographs -


View USGS digital orthophoto quadrangle (DOQ) covering this location from TerraServer; USGS Aerial Photograph
may also be available 
from this site. A DOQ is a computer-generated image of an aerial photograph in which image displacement caused by terrain 
relief and camera tilts has been removed. It combines the image characteristics of a photograph with the geometric qualities 
of a map. Visit the USGS for more information.


Watershed/Stream Flow Information -


Find the Watershed for this location using the U.S. Environmental Protection Agency's site.


Climate Data Sources -


Precipitation frequency results are based on data from a variety of sources, but largely NCDC. The following links provide 
general information 
about observing sites in the area, regardless of if their data was used in this study. For detailed information about the 
stations used in this study, 
please refer to our documentation.


Using the National Climatic Data Center's (NCDC) station search engine, locate other climate stations within: 


 ...OR...       of this location (32.3197/-110.9574). Digital ASCII data can be 
obtained directly from NCDC.


Find Natural Resources Conservation Service (NRCS) SNOTEL (SNOwpack TELemetry) stations by visiting the 
Western Regional Climate Center's state-specific SNOTEL station maps.


Hydrometeorological Design Studies Center 
DOC/NOAA/National Weather Service 
1325 East-West Highway 
Silver Spring, MD 20910 
(301) 713-1669
Questions?: HDSC.Questions@noaa.gov


Disclaimer


+/-30 minutes +/-1 degree
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Arizona 32.3133 N 110.9528 W 2565 feet
from "Precipitation-Frequency Atlas of the United States" NOAA Atlas 14, Volume 1, Version 4 


G.M. Bonnin, D. Martin, B. Lin, T. Parzybok, M.Yekta, and D. Riley 
NOAA, National Weather Service, Silver Spring, Maryland, 2006 


Extracted: Wed Oct 3 2007


POINT PRECIPITATION 
FREQUENCY ESTIMATES 


FROM NOAA ATLAS 14


Confidence Limits Seasonality Location Maps Other Info. GIS data Maps Help D


Precipitation Frequency Estimates (inches)
ARI* 


(years)
5


min
10 


min
15 


min
30 


min
60 


min
120 
min


3
hr


6
hr


12
hr


24
hr


48
hr


4
day


7
day


10
day


20 
day


30 
day


45
day


60
day


1 0.25 0.38 0.48 0.64 0.79 0.92 0.97 1.12 1.27 1.44 1.59 1.80 2.08 2.33 3.05 3.70 4.52 5.11
2 0.33 0.50 0.61 0.83 1.02 1.17 1.23 1.40 1.59 1.80 2.00 2.26 2.60 2.92 3.82 4.63 5.65 6.38
5 0.43 0.66 0.81 1.10 1.36 1.52 1.58 1.76 1.98 2.26 2.52 2.87 3.32 3.71 4.84 5.77 6.97 7.88


10 0.51 0.78 0.96 1.30 1.60 1.80 1.86 2.06 2.30 2.63 2.94 3.39 3.93 4.37 5.67 6.70 8.00 9.05
25 0.62 0.94 1.17 1.57 1.94 2.17 2.26 2.48 2.74 3.14 3.52 4.13 4.83 5.35 6.87 7.97 9.34 10.58
50 0.70 1.06 1.32 1.78 2.20 2.47 2.57 2.81 3.09 3.55 3.99 4.75 5.59 6.16 7.83 8.97 10.35 11.72
100 0.78 1.19 1.48 1.99 2.46 2.77 2.89 3.16 3.45 3.98 4.47 5.42 6.42 7.04 8.86 10.02 11.37 12.87
200 0.87 1.32 1.64 2.20 2.73 3.08 3.23 3.52 3.82 4.42 4.97 6.13 7.31 7.99 9.96 11.09 12.37 14.00
500 0.98 1.49 1.85 2.49 3.08 3.49 3.71 4.03 4.32 5.03 5.66 7.15 8.63 9.37 11.49 12.57 13.68 15.48


1000 1.06 1.62 2.01 2.70 3.35 3.82 4.09 4.43 4.72 5.51 6.21 8.00 9.73 10.52 12.74 13.72 14.67 16.60


Text version of table * These precipitation frequency estimates are based on a partial duration series. ARI is the Average Recurrence Interval. 
Please refer to the documentation for more information. NOTE: Formatting forces estimates near zero to appear as zero.
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Confidence Limits -


* Upper bound of the 90% confidence interval 
Precipitation Frequency Estimates (inches)


ARI** 
(years)


5
min


10 
min


15
min


30 
min


60 
min


120 
min


3
hr


6
hr


12
hr


24
hr


48
hr


4
day


7
day


10
day


20 
day


30 
day


45
day


60
day


1 0.29 0.44 0.54 0.73 0.90 1.03 1.10 1.26 1.42 1.58 1.75 1.98 2.29 2.57 3.34 4.03 4.90 5.54
2 0.37 0.57 0.70 0.94 1.17 1.32 1.39 1.57 1.77 1.98 2.19 2.48 2.87 3.22 4.19 5.04 6.13 6.95
5 0.49 0.74 0.92 1.24 1.54 1.72 1.79 1.98 2.21 2.48 2.75 3.15 3.65 4.08 5.32 6.29 7.57 8.57


10 0.58 0.88 1.09 1.47 1.82 2.02 2.10 2.31 2.56 2.89 3.21 3.71 4.32 4.82 6.24 7.29 8.68 9.84
25 0.70 1.06 1.32 1.77 2.19 2.44 2.54 2.77 3.05 3.46 3.85 4.53 5.33 5.90 7.57 8.69 10.17 11.54
50 0.79 1.20 1.49 2.01 2.49 2.77 2.88 3.14 3.44 3.92 4.38 5.22 6.20 6.81 8.65 9.81 11.29 12.83
100 0.89 1.35 1.68 2.26 2.79 3.11 3.27 3.54 3.85 4.41 4.94 6.00 7.17 7.85 9.85 11.02 12.46 14.14
200 0.99 1.50 1.86 2.51 3.11 3.47 3.67 3.96 4.29 4.93 5.54 6.84 8.25 8.99 11.15 12.28 13.64 15.49
500 1.12 1.71 2.12 2.86 3.54 3.97 4.24
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1.35 1.68 2.26 2.79 3.11 3.27 3.54 3.85 4.41 4.94 6.00 7.17 7.85 9.85 11.02 12.46 14.14100 0.89


500 1.12 1.71 2.12 2.86 3.54 3.97 4.24







Arizona 32.3153 N 110.9712 W 2450 feet
from "Precipitation-Frequency Atlas of the United States" NOAA Atlas 14, Volume 1, Version 4 


G.M. Bonnin, D. Martin, B. Lin, T. Parzybok, M.Yekta, and D. Riley 
NOAA, National Weather Service, Silver Spring, Maryland, 2006 


Extracted: Wed Oct 3 2007


POINT PRECIPITATION 
FREQUENCY ESTIMATES 


FROM NOAA ATLAS 14


Confidence Limits Seasonality Location Maps Other Info. GIS data Maps Help D


Precipitation Frequency Estimates (inches)
ARI* 


(years)
5


min
10 


min
15 


min
30 


min
60 


min
120 
min


3
hr


6
hr


12
hr


24
hr


48
hr


4
day


7
day


10
day


20 
day


30 
day


45
day


60
day


1 0.25 0.38 0.47 0.63 0.78 0.90 0.95 1.09 1.24 1.42 1.57 1.77 2.03 2.28 2.96 3.58 4.35 4.90
2 0.32 0.48 0.60 0.81 1.00 1.15 1.20 1.36 1.54 1.78 1.97 2.22 2.55 2.85 3.70 4.47 5.43 6.11
5 0.42 0.64 0.80 1.07 1.33 1.49 1.55 1.72 1.93 2.23 2.47 2.82 3.24 3.61 4.68 5.57 6.70 7.54


10 0.50 0.76 0.94 1.27 1.57 1.76 1.82 2.01 2.24 2.60 2.88 3.32 3.83 4.25 5.49 6.46 7.67 8.65
25 0.61 0.92 1.14 1.54 1.91 2.13 2.21 2.42 2.67 3.10 3.46 4.05 4.71 5.19 6.63 7.68 8.95 10.10
50 0.69 1.04 1.29 1.74 2.16 2.42 2.52 2.75 3.00 3.50 3.91 4.64 5.43 5.97 7.56 8.63 9.90 11.18
100 0.77 1.17 1.45 1.96 2.42 2.71 2.84 3.09 3.35 3.92 4.38 5.29 6.23 6.82 8.54 9.62 10.86 12.25
200 0.85 1.30 1.61 2.17 2.68 3.02 3.17 3.44 3.71 4.36 4.87 5.98 7.09 7.74 9.58 10.64 11.80 13.31
500 0.96 1.47 1.82 2.45 3.03 3.43 3.64 3.94 4.20 4.96 5.54 6.97 8.36 9.06 11.04 12.04 13.02 14.69


1000 1.05 1.60 1.98 2.66 3.30 3.75 4.02 4.34 4.59 5.43 6.07 7.79 9.41 10.16 12.23 13.13 13.93 15.71


Text version of table * These precipitation frequency estimates are based on a partial duration series. ARI is the Average Recurrence Interval. 
Please refer to the documentation for more information. NOTE: Formatting forces estimates near zero to appear as zero.
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Confidence Limits -


* The upper bound of the confidence interval at 90% confidence level is the value which 5% of the simulated quantile values for a given frequency are greater than.  
** These precipitation frequency estimates are based on a partial duration series. ARI is the Average Recurrence Interval. 
Please refer to the documentation for more information. NOTE: Formatting prevents estimates near zero to appear as zero.


* Upper bound of the 90% confidence interval 
Precipitation Frequency Estimates (inches)


ARI** 
(years)


5
min


10 
min


15 
min


30
min


60 
min


120 
min


3
hr


6
hr


12
hr


24
hr


48
hr


4
day


7
day


10
day


20 
day


30 
day


45
day


60
day


1 0.28 0.43 0.53 0.71 0.89 1.01 1.07 1.23 1.38 1.56 1.72 1.95 2.24 2.51 3.24 3.89 4.71 5.32
2 0.36 0.55 0.69 0.92 1.14 1.30 1.36 1.54 1.72 1.96 2.16 2.44 2.81 3.14 4.06 4.86 5.90 6.66
5 0.48 0.73 0.90 1.22 1.51 1.69 1.75 1.94 2.15 2.45 2.71 3.09 3.56 3.98 5.15 6.06 7.26 8.19


10 0.57 0.86 1.07 1.44 1.78 1.98 2.06 2.26 2.49 2.85 3.16 3.64 4.22 4.70 6.03 7.02 8.32 9.39
25 0.69 1.04 1.29 1.74 2.15 2.39 2.48 2.71 2.96 3.42 3.79 4.44 5.19 5.73 7.30 8.36 9.72 10.99
50 0.78 1.18 1.47 1.98 2.45 2.71 2.83 3.08 3.34 3.87 4.30 5.12 6.03 6.62 8.35 9.43 10.78 12.21
100 0.88 1.33 1.65 2.22 2.75 3.06 3.20 3.46 3.74 4.36 4.84 5.87 6.97 7.61 9.48 10.57 11.88 13.44
200 0.97 1.48 1.84 2.47 3.06 3.41 3.60 3.88 4.17 4.87 5.43 6.69 8.00 8.71 10.72 11.76 12.97 14.69
500 1.11 1.69 2.09 2.82 3.49 3.90 4.17 4.47 4.76 5.61 6.25 7.90 9.56 10.34 12.53 13.48 14.45 16.39


1000 1.22 1.85 2.29 3.09 3.82 4.31 4.64 4.97 5.25 6.19 6.92 8.94 10.92 11.76 14.05 14.86 15.59 17.70


* Lower bound of the 90% confidence interval 
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1.65 2.22 2.75 3.06 3.20 3.46 3.74 4.36 4.84 5.87 6.97 7.61 9.48 10.57 11.88 13.44


500 1.11 1.69 2.09 2.82 3.49 3.90 4.17 4.47 4.76 5.61 6.25 7.90 9.56 10.34 12.53 13.48 14.45 16.39


100 0.88 1.33







* The lower bound of the confidence interval at 90% confidence level is the value which 5% of the simulated quantile values for a given frequency are less than.  
** These precipitation frequency estimates are based on a partial duration maxima series. ARI is the Average Recurrence Interval. 
Please refer to the documentation for more information. NOTE: Formatting prevents estimates near zero to appear as zero.


Maps -


Precipitation Frequency Estimates (inches)
ARI** 
(years)


5
min


10 
min


15
min


30 
min


60 
min


120 
min


3
hr


6
hr


12
hr


24
hr


48
hr


4
day


7
day


10
day


20 
day


30 
day


45
day


60
day


1 0.22 0.33 0.41 0.56 0.69 0.80 0.85 0.97 1.11 1.30 1.44 1.62 1.85 2.08 2.70 3.29 4.01 4.51
2 0.28 0.43 0.54 0.72 0.89 1.02 1.07 1.22 1.39 1.63 1.80 2.03 2.32 2.60 3.38 4.10 5.00 5.63
5 0.37 0.57 0.70 0.95 1.17 1.32 1.38 1.53 1.73 2.03 2.26 2.57 2.95 3.28 4.26 5.10 6.16 6.95


10 0.44 0.67 0.83 1.11 1.38 1.55 1.61 1.79 2.00 2.36 2.63 3.02 3.47 3.85 4.98 5.90 7.05 7.95
25 0.53 0.80 0.99 1.33 1.65 1.86 1.93 2.12 2.35 2.80 3.12 3.64 4.22 4.65 5.97 6.96 8.19 9.24
50 0.59 0.89 1.11 1.49 1.85 2.08 2.17 2.37 2.62 3.14 3.50 4.13 4.82 5.29 6.73 7.76 9.02 10.19
100 0.65 0.99 1.22 1.65 2.04 2.31 2.40 2.62 2.88 3.48 3.88 4.64 5.45 5.96 7.52 8.57 9.82 11.11
200 0.71 1.07 1.33 1.79 2.22 2.52 2.63 2.87 3.14 3.82 4.26 5.16 6.11 6.66 8.32 9.38 10.59 11.98
500 0.78 1.19 1.47 1.98 2.45 2.79 2.93 3.19 3.47 4.26 4.76 5.86 7.02 7.59 9.38 10.43 11.55 13.06


1000 0.83 1.26 1.57 2.11 2.61 2.98 3.15 3.45 3.72 4.61 5.13 6.42 7.75 8.35 10.19 11.19 12.23 13.83


These maps were produced using a direct map request from the 
U.S. Census Bureau Mapping and Cartographic Resources
Tiger Map Server.


Please read disclaimer for more information.
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Other Maps/Photographs -


View USGS digital orthophoto quadrangle (DOQ) covering this location from TerraServer; USGS Aerial Photograph
may also be available 
from this site. A DOQ is a computer-generated image of an aerial photograph in which image displacement caused by terrain 
relief and camera tilts has been removed. It combines the image characteristics of a photograph with the geometric qualities 
of a map. Visit the USGS for more information.


Watershed/Stream Flow Information -


Find the Watershed for this location using the U.S. Environmental Protection Agency's site.


Climate Data Sources -


Precipitation frequency results are based on data from a variety of sources, but largely NCDC. The following links provide 
general information 
about observing sites in the area, regardless of if their data was used in this study. For detailed information about the 
stations used in this study, 
please refer to our documentation.


Using the National Climatic Data Center's (NCDC) station search engine, locate other climate stations within: 


 ...OR...       of this location (32.3153/-110.9712). Digital ASCII data can be 
obtained directly from NCDC.


Find Natural Resources Conservation Service (NRCS) SNOTEL (SNOwpack TELemetry) stations by visiting the 
Western Regional Climate Center's state-specific SNOTEL station maps.


Hydrometeorological Design Studies Center 
DOC/NOAA/National Weather Service 
1325 East-West Highway 
Silver Spring, MD 20910 
(301) 713-1669
Questions?: HDSC.Questions@noaa.gov


Disclaimer


+/-30 minutes +/-1 degree
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APPENDIX E: HYDRAULIC ANALYSIS SUPPORTING DOCUMENTS 
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1 of 17   TETRA TECH, INC 


Bird’s Eye View from Stone Loop: Cross Sections 8.249 thru 604.932 of the Friendly Village Wash, N Stone Loop Reach. 


2 of 17   TETRA TECH, INC 


Bird’s Eye View N of Stone Loop: Cross Sections 723.455 thru 11627.381 of the Friendly Village Wash, N Stone Loop Reach. 







3 of 17   TETRA TECH, INC 


Bird’s Eye View from Yvon Dr: Cross Sections 1798.727 thru 1922.703 of the Friendly Village Wash, N Stone Loop Reach, 
And Cross Sections 133.392 thru 396.746 of the East Agave Reach, and Cross Sections 106.664 thru 318.062 of the West Agave 
Reach.


4 of 17   TETRA TECH, INC 


Bird’s Eye View from Maria Dr: Contains Cross Sections 524.230 thru 1165.315 of the Friendly Village Wash, East Agave Reach. 







5 of 17   TETRA TECH, INC 


Bird’s Eye View from Agave Dr: Contains Cross Sections 1254.975 thru 2008.843 of the Friendly Village Wash, East Agave Reach. 


6 of 17   TETRA TECH, INC 


Bird’s Eye View from Agave Dr: Contains Cross Sections 2190.491 thru 2977.182 of the Friendly Village Wash, East Agave Reach. 







7 of 17   TETRA TECH, INC 


Bird’s Eye View from Agave Dr: Contains Cross Sections 3080.023 thru 3487.724 of the Friendly Village Wash, East Agave Reach. 


8 of 17   TETRA TECH, INC 


Bird’s Eye View from Agave Dr: Contains Cross Sections 3605.777 thru 4231.989 of the Friendly Village Wash, East Agave Reach. 







9 of 17   TETRA TECH, INC 


Bird’s Eye View from Yvon Dr: Contains Cross Sections 391.885 thru 818.921 of the Friendly Village Wash, West Agave Reach. 


10 of 17   TETRA TECH, INC 


Bird’s Eye View from Maria Dr: Contains Cross Sections 950.695 thru 1555.734 of the Friendly Village Wash, West Agave Reach. 







11 of 17   TETRA TECH, INC 


Bird’s Eye View from Genematas Dr: Cross Sections 1717.201 thru 2490.261 of the Friendly Village Wash, West Agave Reach. 


12 of 17   TETRA TECH, INC 


Bird’s Eye View from Maria Dr: Contains Cross Sections 2711.800 thru 3481.460 of the Friendly Village Wash, West Agave Reach. 







13 of 17   TETRA TECH, INC 


Bird’s Eye View from Canyon View Dr: Cross Sections 3680.565 thru 4230.829 of the Friendly Village Wash, West Agave Reach. 


14 of 17   TETRA TECH, INC 


Bird’s Eye View from Canyon View Dr: Cross Sections 4330.355 thru 4901.107 of the Friendly Village Wash, West Agave Reach. 







15 of 17   TETRA TECH, INC 


Bird’s Eye View from 1st Ave: Contains Cross Sections 5072.790 thru 6089.955 of the Friendly Village Wash, West Agave Reach 


16 of 17   TETRA TECH, INC 


Bird’s Eye View from 1st Ave: Contains Cross Sections 6238.036 thru 7060.975 of the Friendly Village Wash, West Agave Reach 







17 of 17   TETRA TECH, INC 


Bird’s Eye View from 1st Ave: Contains Cross Sections 7322.689 thru 7855.624 of the Friendly Village Wash, West Agave Reach 







HEC-RAS  Plan: 100   River: East Agave   Reach: Friendly Village    Profile: PF 1
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl


(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
Friendly Village 4231.989 PF 1 442.00 2458.08 2463.92 2463.92 0.000041 0.70 791.62 194.77 0.05
Friendly Village 4142.569 PF 1 442.00 2455.85 2463.90 2463.92 0.000058 1.40 619.00 137.37 0.09
Friendly Village 4134.666 PF 1 442.00 2453.76 2463.84 2458.07 2463.91 0.000042 2.57 486.15 111.99 0.15
Friendly Village 4008.442 Culvert
Friendly Village 3882.219 PF 1 442.00 2447.94 2451.34 2451.34 2452.33 0.002036 8.11 68.52 66.60 0.89
Friendly Village 3801.929 PF 1 442.00 2446.72 2448.67 2448.67 2449.28 0.024564 6.31 73.11 70.71 0.96
Friendly Village 3726.793 PF 1 442.00 2443.42 2446.67 2446.67 2447.20 0.008643 6.30 93.65 90.49 0.87
Friendly Village 3605.777 PF 1 442.00 2441.70 2444.86 2444.86 2445.48 0.007675 7.32 96.57 79.22 0.86
Friendly Village 3487.724 PF 1 442.00 2440.07 2442.83 2442.83 2443.54 0.008137 7.17 79.06 60.25 0.88
Friendly Village 3350.988 PF 1 442.00 2438.22 2440.45 2440.45 2441.00 0.009333 6.34 91.74 92.60 0.90
Friendly Village 3199.552 PF 1 442.00 2435.58 2437.42 2437.42 2437.75 0.011601 6.38 135.48 197.14 0.98
Friendly Village 3080.023 PF 1 442.00 2433.35 2434.99 2434.99 2435.47 0.012226 6.05 94.86 108.85 0.99
Friendly Village 2977.182 PF 1 442.00 2430.26 2432.70 2432.70 2433.21 0.007469 6.11 98.55 133.16 0.82
Friendly Village 2901.479 PF 1 442.00 2428.85 2431.07 2431.07 2431.49 0.011582 6.11 108.75 130.84 0.97
Friendly Village 2786.054 PF 1 442.00 2426.85 2428.97 2428.97 2429.61 0.011400 6.45 71.01 62.58 0.98
Friendly Village 2674.162 PF 1 666.00 2425.29 2426.79 2426.79 2427.32 0.012258 5.86 117.72 125.21 0.98
Friendly Village 2577.322 PF 1 666.00 2422.76 2424.63 2424.63 2425.20 0.013076 6.11 109.27 97.83 1.01
Friendly Village 2470.940 PF 1 666.00 2420.25 2422.16 2422.16 2422.80 0.014098 6.42 106.14 90.32 1.00
Friendly Village 2312.754 PF 1 666.00 2416.71 2418.70 2418.70 2419.16 0.010956 5.82 143.93 162.35 0.90
Friendly Village 2190.491 PF 1 666.00 2413.66 2415.34 2415.34 2415.76 0.012336 5.24 137.62 187.78 0.96
Friendly Village 2088.843 PF 1 666.00 2411.18 2413.14 2413.14 2413.68 0.012204 6.91 161.95 152.15 1.02
Friendly Village 1983.703 PF 1 666.00 2408.15 2410.16 2410.16 2410.71 0.009702 6.99 144.21 130.97 0.94
Friendly Village 1869.547 PF 1 666.00 2405.73 2407.80 2407.80 2408.37 0.008856 6.71 137.07 133.23 0.90
Friendly Village 1669.198 PF 1 666.00 2400.79 2402.64 2402.64 2402.99 0.014206 6.52 176.07 240.41 1.06
Friendly Village 1445.975 PF 1 666.00 2396.27 2398.18 2398.18 2398.57 0.009845 6.54 185.20 208.06 0.93
Friendly Village 1336.348 PF 1 666.00 2394.52 2396.27 2396.27 2396.73 0.017576 7.70 154.08 169.07 1.20
Friendly Village 1254.975 PF 1 666.00 2392.93 2394.56 2394.56 2395.09 0.013608 6.65 136.91 140.81 1.05
Friendly Village 1165.315 PF 1 666.00 2390.65 2392.42 2392.42 2392.91 0.011393 6.22 144.60 168.21 0.97
Friendly Village 1065.567 PF 1 666.00 2387.93 2390.19 2390.19 2390.74 0.008098 6.29 136.51 136.32 0.85
Friendly Village 876.724 PF 1 666.00 2384.45 2386.09 2386.09 2386.44 0.008923 5.80 195.16 257.37 0.87
Friendly Village 753.438 PF 1 666.00 2381.41 2383.05 2383.05 2383.40 0.011024 5.68 189.73 280.79 0.93
Friendly Village 646.732 PF 1 666.00 2378.48 2380.82 2380.82 2381.22 0.006653 6.22 259.34 294.90 0.79
Friendly Village 524.230 PF 1 666.00 2375.35 2377.43 2377.43 2377.91 0.008949 6.45 162.69 176.17 0.89
Friendly Village 396.746 PF 1 666.00 2372.66 2374.82 2374.82 2375.32 0.010727 7.33 166.47 186.29 0.98
Friendly Village 311.940 PF 1 666.00 2371.03 2372.93 2372.93 2373.29 0.013341 6.08 181.32 255.35 0.93
Friendly Village 133.392 PF 1 666.00 2366.26 2368.13 2368.13 2368.68 0.010783 7.17 144.03 158.26 0.98







HEC-RAS  Plan: 100   River: West Agave   Reach: Friendly Village    Profile: PF 1
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl


(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
Friendly Village 7855.624 PF 1 1007.00 2507.78 2510.88 2510.88 2511.81 0.008465 8.88 164.01 88.09 0.95
Friendly Village 7695.344 PF 1 1007.00 2505.39 2507.38 2507.38 2507.95 0.016569 8.11 196.90 170.62 1.19
Friendly Village 7634.056 PF 1 1007.00 2504.42 2506.28 2506.26 2506.89 0.015388 7.78 184.54 146.93 1.15
Friendly Village 7548.992 PF 1 1007.00 2503.76 2504.93 2504.76 2505.30 0.015494 5.28 208.67 200.34 1.04
Friendly Village 7458.524 PF 1 1007.00 2501.54 2503.46 2503.46 2503.96 0.017003 7.57 207.25 199.63 1.18
Friendly Village 7322.689 PF 1 1007.00 2499.86 2503.08 2503.13 0.000468 2.15 678.65 275.02 0.22
Friendly Village 7060.975 PF 1 1007.00 2495.94 2503.10 2503.10 0.000029 0.69 1957.30 370.14 0.05
Friendly Village 6948.075 PF 1 1007.00 2493.40 2503.08 2497.36 2503.10 0.000015 1.63 2145.10 427.46 0.10
Friendly Village 6855.821 Culvert
Friendly Village 6763.567 PF 1 1007.00 2485.35 2490.28 2490.28 2491.78 0.002110 9.96 118.27 55.55 0.96
Friendly Village 6699.811 PF 1 1007.00 2485.22 2488.45 2488.45 2489.61 0.009335 8.71 125.61 69.12 0.97
Friendly Village 6574.371 PF 1 1007.00 2482.22 2487.09 2487.09 2488.44 0.008951 9.35 112.91 54.01 0.97
Friendly Village 6392.817 PF 1 1007.00 2480.13 2485.60 2485.60 2486.54 0.005774 8.27 186.03 149.20 0.80
Friendly Village 6238.036 PF 1 1007.00 2479.03 2483.33 2483.33 2484.28 0.007413 9.50 207.58 137.89 0.91
Friendly Village 6089.955 PF 1 1007.00 2477.11 2480.31 2480.56 0.007262 5.79 299.66 250.95 0.80
Friendly Village 6026.115 PF 1 1007.00 2476.15 2479.46 2479.41 2479.98 0.018525 8.09 201.50 204.39 1.22
Friendly Village 5768.415 PF 1 1007.00 2473.30 2476.47 2476.45 2477.47 0.009553 8.13 139.53 83.48 0.97
Friendly Village 5669.909 PF 1 1007.00 2472.39 2475.37 2475.37 2476.05 0.022361 7.99 162.46 121.57 1.18
Friendly Village 5505.832 PF 1 1007.00 2469.24 2472.48 2472.84 0.008039 4.83 208.95 152.91 0.71
Friendly Village 5251.436 PF 1 1007.00 2466.34 2469.59 2469.59 2470.55 0.009614 7.89 133.15 94.26 0.96
Friendly Village 5072.790 PF 1 1007.00 2464.53 2468.10 2468.10 2468.86 0.008169 7.81 206.93 146.70 0.90
Friendly Village 4901.107 PF 1 1007.00 2462.68 2466.17 2466.17 2466.91 0.008537 8.37 196.67 137.80 0.93
Friendly Village 4753.088 PF 1 1007.00 2460.34 2464.18 2464.18 2465.21 0.007948 8.79 165.17 88.79 0.92
Friendly Village 4612.978 PF 1 1007.00 2458.64 2461.51 2461.23 2461.84 0.012898 4.58 219.79 171.85 0.71
Friendly Village 4531.991 PF 1 1007.00 2457.51 2459.87 2459.87 2460.46 0.017281 7.30 175.79 139.52 1.18
Friendly Village 4423.094 PF 1 1007.00 2455.02 2457.20 2457.20 2457.74 0.009374 6.54 211.90 200.37 0.91
Friendly Village 4330.355 PF 1 1007.00 2452.56 2454.71 2454.71 2455.25 0.035929 5.88 171.14 159.52 1.00
Friendly Village 4230.829 PF 1 1007.00 2449.06 2452.49 2452.66 0.007198 3.23 311.49 179.50 0.43
Friendly Village 4091.483 PF 1 1007.00 2446.58 2450.02 2449.93 2450.75 0.032353 6.84 147.27 87.74 0.93
Friendly Village 3986.068 PF 1 1007.00 2444.37 2448.34 2448.34 2449.40 0.006746 8.87 170.87 98.72 0.86
Friendly Village 3864.383 PF 1 1007.00 2442.04 2446.19 2446.19 2447.07 0.005835 8.48 192.01 115.09 0.81
Friendly Village 3680.565 PF 1 1007.00 2439.10 2442.36 2442.36 2443.26 0.010629 7.80 144.57 101.57 1.00
Friendly Village 3481.460 PF 1 1007.00 2435.94 2438.82 2438.82 2439.50 0.012665 6.60 152.50 116.93 1.02
Friendly Village 3366.345 PF 1 1007.00 2433.80 2436.32 2436.32 2436.93 0.015243 6.25 161.14 135.25 1.01
Friendly Village 3255.776 PF 1 1007.00 2431.57 2433.73 2433.70 2434.18 0.023516 5.59 189.71 202.53 1.00
Friendly Village 3172.293 PF 1 1007.00 2429.81 2431.60 2431.60 2432.02 0.026156 5.21 193.21 238.37 1.02
Friendly Village 3064.242 PF 1 1007.00 2427.94 2429.57 2429.57 2430.09 0.011771 5.85 183.03 197.23 0.97
Friendly Village 2940.349 PF 1 1007.00 2425.15 2426.77 2426.77 2427.13 0.020357 6.26 247.61 355.53 1.21
Friendly Village 2711.800 PF 1 1101.00 2420.45 2422.07 2421.97 2422.32 0.017515 4.10 275.35 384.20 0.83
Friendly Village 2490.261 PF 1 1101.00 2415.83 2417.33 2417.31 2417.70 0.025149 4.91 224.14 293.65 0.99
Friendly Village 2325.093 PF 1 1101.00 2411.15 2413.01 2413.01 2413.45 0.026130 5.33 206.56 246.47 1.02
Friendly Village 2009.964 PF 1 1101.00 2405.26 2408.38 2408.38 2408.97 0.006515 7.18 267.43 232.88 0.81
Friendly Village 1873.512 PF 1 1101.00 2402.67 2405.20 2405.20 2405.76 0.008069 7.09 249.58 213.86 0.88
Friendly Village 1717.201 PF 1 1101.00 2399.76 2401.92 2401.92 2402.44 0.008898 6.92 255.30 237.06 0.91
Friendly Village 1555.734 PF 1 1101.00 2396.13 2398.08 2398.08 2398.57 0.013259 6.88 241.34 241.99 1.05
Friendly Village 1434.165 PF 1 1101.00 2392.85 2394.83 2394.83 2395.28 0.021625 7.58 241.53 289.96 1.29
Friendly Village 1270.626 PF 1 1101.00 2390.10 2391.76 2391.76 2392.27 0.015629 6.87 231.69 282.73 1.12
Friendly Village 1042.856 PF 1 1101.00 2384.57 2388.08 2388.08 2388.77 0.006210 7.63 225.16 186.74 0.81
Friendly Village 950.695 PF 1 1101.00 2382.91 2385.73 2385.73 2386.31 0.006770 7.12 259.03 228.08 0.83
Friendly Village 818.921 PF 1 1101.00 2380.29 2382.87 2382.87 2383.49 0.008454 6.66 206.24 183.65 0.88
Friendly Village 691.898 PF 1 1101.00 2378.27 2380.56 2380.56 2381.18 0.010022 7.16 217.94 178.77 0.96
Friendly Village 589.317 PF 1 1101.00 2376.50 2378.63 2378.63 2379.21 0.011915 6.65 205.79 186.27 1.00
Friendly Village 496.446 PF 1 1101.00 2372.44 2376.25 2376.25 2376.83 0.006680 7.39 258.52 203.32 0.82
Friendly Village 391.885 PF 1 1101.00 2370.97 2374.30 2374.30 2374.78 0.006659 7.09 300.38 279.32 0.81
Friendly Village 318.062 PF 1 1101.00 2369.68 2373.22 2373.22 2373.72 0.008542 7.13 279.51 290.23 0.89
Friendly Village 223.718 PF 1 1101.00 2367.01 2370.78 2370.78 2371.46 0.007494 7.93 225.63 150.33 0.87
Friendly Village 106.664 PF 1 1101.00 2364.36 2369.10 2369.10 2369.95 0.005157 8.78 228.18 129.31 0.78







HEC-RAS  Plan: 100   River: North Stone Loop   Reach: Friendly Village    Profile: PF 1
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl


(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
Friendly Village 1922.703 PF 1 1671.00 2361.97 2365.34 2365.34 2366.37 0.010276 8.24 218.32 160.70 1.00
Friendly Village 1798.727 PF 1 1671.00 2359.89 2363.52 2363.52 2364.27 0.006606 8.30 340.83 226.11 0.85
Friendly Village 1627.381 PF 1 1671.00 2356.26 2360.01 2360.01 2360.70 0.005054 7.38 368.52 286.70 0.74
Friendly Village 1446.308 PF 1 1671.00 2352.49 2355.28 2355.28 2355.77 0.012765 6.93 359.62 325.90 1.03
Friendly Village 1307.534 PF 1 1671.00 2349.76 2352.92 2352.92 2353.37 0.011432 6.14 358.29 350.75 1.02
Friendly Village 1205.304 PF 1 1671.00 2347.97 2350.79 2350.79 2351.24 0.011844 6.07 349.87 346.53 1.03
Friendly Village 1108.411 PF 1 1671.00 2346.45 2348.45 2348.45 2348.97 0.016498 6.57 308.04 271.91 1.09
Friendly Village 982.510 PF 1 1671.00 2343.19 2345.60 2345.60 2346.24 0.014284 6.45 264.34 215.68 0.99
Friendly Village 861.334 PF 1 1671.00 2340.78 2342.94 2342.93 2343.71 0.010985 7.09 245.71 163.69 0.99
Friendly Village 723.455 PF 1 1671.00 2337.48 2341.59 2341.59 2342.55 0.006557 8.83 296.57 155.66 0.85
Friendly Village 604.932 PF 1 1671.00 2334.90 2339.91 2339.91 2340.98 0.004729 8.93 288.75 159.97 0.74
Friendly Village 479.976 PF 1 1671.00 2332.07 2336.93 2336.93 2338.07 0.006329 9.00 252.45 147.51 0.84
Friendly Village 304.909 PF 1 1671.00 2328.63 2331.79 2331.79 2333.00 0.009107 8.92 201.91 101.13 0.97
Friendly Village 237.481 PF 1 1671.00 2327.15 2331.13 2330.53 2331.68 0.004837 6.09 324.30 232.17 0.65
Friendly Village 175.536 PF 1 1671.00 2325.98 2329.27 2329.27 2330.08 0.006435 7.66 243.17 177.83 0.89







Errors Warnings and Notes for Plan : 100
Location: River: East Agave  Reach: Friendly Village     RS: 4231.989     Profile: PF 1
Warning: The cross-section end points had to be extended vertically for the computed water surface.
Location: River: East Agave  Reach: Friendly Village     RS: 4142.569     Profile: PF 1
Warning: Divided flow computed for this cross-section.
Warning: The cross-section end points had to be extended vertically for the computed water surface.
Location: River: East Agave  Reach: Friendly Village     RS: 4008.442     Profile: PF 1     Culv: Culvert #1  
Warning: Since the culvert has supercritical flow, the program should be run in mixed flow in order to check if the cross section downstream of the culvert has supercritical flow.
Note: Culvert critical depth exceeds the height of the culvert.
Note: The flow in the culvert is entirely supercritical.
Location: River: East Agave  Reach: Friendly Village     RS: 3882.219     Profile: PF 1
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.
Location: River: East Agave  Reach: Friendly Village     RS: 3801.929     Profile: PF 1
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.
Location: River: East Agave  Reach: Friendly Village     RS: 3726.793     Profile: PF 1
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.
Location: River: East Agave  Reach: Friendly Village     RS: 3605.777     Profile: PF 1
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.
Location: River: East Agave  Reach: Friendly Village     RS: 3487.724     Profile: PF 1
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.
Location: River: East Agave  Reach: Friendly Village     RS: 3350.988     Profile: PF 1
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.
Location: River: East Agave  Reach: Friendly Village     RS: 3199.552     Profile: PF 1
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.
Location: River: East Agave  Reach: Friendly Village     RS: 3080.023     Profile: PF 1
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.
Location: River: East Agave  Reach: Friendly Village     RS: 2977.182     Profile: PF 1
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.
Location: River: East Agave  Reach: Friendly Village     RS: 2901.479     Profile: PF 1
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.
Location: River: East Agave  Reach: Friendly Village     RS: 2786.054     Profile: PF 1
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.
Location: River: East Agave  Reach: Friendly Village     RS: 2674.162     Profile: PF 1
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.
Location: River: East Agave  Reach: Friendly Village     RS: 2577.322     Profile: PF 1
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.
Location: River: East Agave  Reach: Friendly Village     RS: 2470.940     Profile: PF 1
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.
Location: River: East Agave  Reach: Friendly Village     RS: 2312.754     Profile: PF 1
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.
Location: River: East Agave  Reach: Friendly Village     RS: 2190.491     Profile: PF 1
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.
Location: River: East Agave  Reach: Friendly Village     RS: 2088.843     Profile: PF 1
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.
Location: River: East Agave  Reach: Friendly Village     RS: 1983.703     Profile: PF 1
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.
Location: River: East Agave  Reach: Friendly Village     RS: 1869.547     Profile: PF 1
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 







Errors Warnings and Notes for Plan : 100 (Continued)
critical depth.


Location: River: East Agave  Reach: Friendly Village     RS: 1669.198     Profile: PF 1
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.
Location: River: East Agave  Reach: Friendly Village     RS: 1445.975     Profile: PF 1
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.
Location: River: East Agave  Reach: Friendly Village     RS: 1336.348     Profile: PF 1
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.
Location: River: East Agave  Reach: Friendly Village     RS: 1254.975     Profile: PF 1
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.
Location: River: East Agave  Reach: Friendly Village     RS: 1165.315     Profile: PF 1
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.
Location: River: East Agave  Reach: Friendly Village     RS: 1065.567     Profile: PF 1
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.
Location: River: East Agave  Reach: Friendly Village     RS: 876.724     Profile: PF 1
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.
Location: River: East Agave  Reach: Friendly Village     RS: 753.438     Profile: PF 1
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.
Location: River: East Agave  Reach: Friendly Village     RS: 646.732     Profile: PF 1
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.
Location: River: East Agave  Reach: Friendly Village     RS: 524.230     Profile: PF 1
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.
Location: River: East Agave  Reach: Friendly Village     RS: 396.746     Profile: PF 1
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.
Location: River: East Agave  Reach: Friendly Village     RS: 311.940     Profile: PF 1
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.
Location: River: East Agave  Reach: Friendly Village     RS: 133.392     Profile: PF 1
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 cross-section end points had to be extended vertically for the computed water surface.
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.
Location: River: North Stone Loop  Reach: Friendly Village     RS: 1922.703     Profile: PF 1
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.
Location: River: North Stone Loop  Reach: Friendly Village     RS: 1798.727     Profile: PF 1
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.
Location: River: North Stone Loop  Reach: Friendly Village     RS: 1627.381     Profile: PF 1
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.
Location: River: North Stone Loop  Reach: Friendly Village     RS: 1446.308     Profile: PF 1
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.
Location: River: North Stone Loop  Reach: Friendly Village     RS: 1307.534     Profile: PF 1
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.
Location: River: North Stone Loop  Reach: Friendly Village     RS: 1205.304     Profile: PF 1
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.
Location: River: North Stone Loop  Reach: Friendly Village     RS: 1108.411     Profile: PF 1
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.







Errors Warnings and Notes for Plan : 100 (Continued)
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.
Location: River: North Stone Loop  Reach: Friendly Village     RS: 982.510     Profile: PF 1
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.
Location: River: North Stone Loop  Reach: Friendly Village     RS: 861.334     Profile: PF 1
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.
Location: River: North Stone Loop  Reach: Friendly Village     RS: 723.455     Profile: PF 1
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.
Location: River: North Stone Loop  Reach: Friendly Village     RS: 604.932     Profile: PF 1
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.
Location: River: North Stone Loop  Reach: Friendly Village     RS: 479.976     Profile: PF 1
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.
Location: River: North Stone Loop  Reach: Friendly Village     RS: 304.909     Profile: PF 1
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.
Location: River: North Stone Loop  Reach: Friendly Village     RS: 237.481     Profile: PF 1
Warning: The cross-section end points had to be extended vertically for the computed water surface.
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.
Location: River: North Stone Loop  Reach: Friendly Village     RS: 175.536     Profile: PF 1
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.
Location: River: North Stone Loop  Reach: Friendly Village     RS: 92.691     Profile: PF 1
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.
Location: River: North Stone Loop  Reach: Friendly Village     RS: 8.249     Profile: PF 1
Note: Manning's n values were composited to a single value in the main channel.
Location: River: West Agave  Reach: Friendly Village     RS: 7855.624     Profile: PF 1
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.
Location: River: West Agave  Reach: Friendly Village     RS: 7695.344     Profile: PF 1
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.
Location: River: West Agave  Reach: Friendly Village     RS: 7634.056     Profile: PF 1
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.
Location: River: West Agave  Reach: Friendly Village     RS: 7548.992     Profile: PF 1
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.
Location: River: West Agave  Reach: Friendly Village     RS: 7458.524     Profile: PF 1
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: 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.
Location: River: West Agave  Reach: Friendly Village     RS: 7322.689     Profile: PF 1
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.
Location: River: West Agave  Reach: Friendly Village     RS: 6855.821     Profile: PF 1     Culv: Culvert #1  
Note: The flow in the culvert is entirely supercritical.
Location: River: West Agave  Reach: Friendly Village     RS: 6763.567     Profile: PF 1
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.
Location: River: West Agave  Reach: Friendly Village     RS: 6699.811     Profile: PF 1
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.
Location: River: West Agave  Reach: Friendly Village     RS: 6574.371     Profile: PF 1
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.
Location: River: West Agave  Reach: Friendly Village     RS: 6392.817     Profile: PF 1
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.
Location: River: West Agave  Reach: Friendly Village     RS: 6238.036     Profile: PF 1
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.
Location: River: West Agave  Reach: Friendly Village     RS: 6089.955     Profile: PF 1
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.
Location: River: West Agave  Reach: Friendly Village     RS: 6026.115     Profile: PF 1
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.
Location: River: West Agave  Reach: Friendly Village     RS: 5768.415     Profile: PF 1
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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.
Location: River: West Agave  Reach: Friendly Village     RS: 5669.909     Profile: PF 1
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.
Location: River: West Agave  Reach: Friendly Village     RS: 5505.832     Profile: PF 1
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.
Location: River: West Agave  Reach: Friendly Village     RS: 5251.436     Profile: PF 1
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.
Location: River: West Agave  Reach: Friendly Village     RS: 5072.790     Profile: PF 1
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.
Location: River: West Agave  Reach: Friendly Village     RS: 4901.107     Profile: PF 1
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.
Location: River: West Agave  Reach: Friendly Village     RS: 4753.088     Profile: PF 1
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.
Location: River: West Agave  Reach: Friendly Village     RS: 4612.978     Profile: PF 1
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.
Location: River: West Agave  Reach: Friendly Village     RS: 4531.991     Profile: PF 1
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.
Location: River: West Agave  Reach: Friendly Village     RS: 4423.094     Profile: PF 1
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.
Location: River: West Agave  Reach: Friendly Village     RS: 4330.355     Profile: PF 1
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.
Location: River: West Agave  Reach: Friendly Village     RS: 4230.829     Profile: PF 1
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.
Note: Manning's n values were composited to a single value in the main channel.
Location: River: West Agave  Reach: Friendly Village     RS: 4091.483     Profile: PF 1
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.
Location: River: West Agave  Reach: Friendly Village     RS: 3986.068     Profile: PF 1
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.
Location: River: West Agave  Reach: Friendly Village     RS: 3864.383     Profile: PF 1
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.
Location: River: West Agave  Reach: Friendly Village     RS: 3680.565     Profile: PF 1
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.
Location: River: West Agave  Reach: Friendly Village     RS: 3481.460     Profile: PF 1
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.
Location: River: West Agave  Reach: Friendly Village     RS: 3366.345     Profile: PF 1
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.
Location: River: West Agave  Reach: Friendly Village     RS: 3255.776     Profile: PF 1
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.
Location: River: West Agave  Reach: Friendly Village     RS: 3172.293     Profile: PF 1
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 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.
Location: River: West Agave  Reach: Friendly Village     RS: 3064.242     Profile: PF 1
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.
Location: River: West Agave  Reach: Friendly Village     RS: 2940.349     Profile: PF 1
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.







Errors Warnings and Notes for Plan : 100 (Continued)
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.
Location: River: West Agave  Reach: Friendly Village     RS: 2711.800     Profile: PF 1
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.
Location: River: West Agave  Reach: Friendly Village     RS: 2490.261     Profile: PF 1
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.
Location: River: West Agave  Reach: Friendly Village     RS: 2325.093     Profile: PF 1
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.
Location: River: West Agave  Reach: Friendly Village     RS: 2009.964     Profile: PF 1
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.
Location: River: West Agave  Reach: Friendly Village     RS: 1873.512     Profile: PF 1
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.
Location: River: West Agave  Reach: Friendly Village     RS: 1717.201     Profile: PF 1
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.
Location: River: West Agave  Reach: Friendly Village     RS: 1555.734     Profile: PF 1
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.
Location: River: West Agave  Reach: Friendly Village     RS: 1434.165     Profile: PF 1
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.
Location: River: West Agave  Reach: Friendly Village     RS: 1270.626     Profile: PF 1
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.
Location: River: West Agave  Reach: Friendly Village     RS: 1042.856     Profile: PF 1
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.
Location: River: West Agave  Reach: Friendly Village     RS: 950.695     Profile: PF 1
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.
Location: River: West Agave  Reach: Friendly Village     RS: 818.921     Profile: PF 1
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.
Location: River: West Agave  Reach: Friendly Village     RS: 691.898     Profile: PF 1
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.
Location: River: West Agave  Reach: Friendly Village     RS: 589.317     Profile: PF 1
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.
Location: River: West Agave  Reach: Friendly Village     RS: 496.446     Profile: PF 1
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.
Location: River: West Agave  Reach: Friendly Village     RS: 391.885     Profile: PF 1
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.
Location: River: West Agave  Reach: Friendly Village     RS: 318.062     Profile: PF 1
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.
Location: River: West Agave  Reach: Friendly Village     RS: 223.718     Profile: PF 1
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 cross-section end points had to be extended vertically for the computed water surface.
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.
Location: River: West Agave  Reach: Friendly Village     RS: 106.664     Profile: PF 1
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 cross-section end points had to be extended vertically for the computed water surface.
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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APPENDIX F: EROSION ANALYSIS SUPPORTING DOCUMENTS 


Not completed for this study. 
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FIGURE A: HYDROLOGY EXHIBIT MAPS 
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FIGURE B: HYDRAULIC EXHIBIT MAPS 
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FIGURE C: FLOODPLAIN WORK STUDY MAPS 
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