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1.0 INTRODUCTION 

1.1 PURPOSE OF STUDY 

This study is for the delineation of the 100-year floodplain for Camelback Wash located within 
Maricopa County, Arizona. The purpose of this work is to apply for and ultimately receive a 
Letter of Map Revision (LOMR) or a Physical Map Revision from the Federal Emergency 
Management Agency (FEMA). Updated hydrologic analysis and recent field survey data were 
used in thls study. The analysis and survey took place after the effective Flood Insurance Study 
(FIS) hydraulic models were developed. 

1.2 AUTHORITY FOR STUDY 

Under contract number FCD 99-40, URS Corporation was tasked by the Flood Control District 
of Maricopa County (FCDMC) to perform this floodplain study. The FCDIMC floodplain Project 
Manager is Mr. Michael Duncan, P.E. 

1.3 LOCATION 

A general location map and a vicinity map are shown in Figures 1.3.1 and 1.3.2. The study 
covers the 1-10 Culvert Wash which has the following location description: 

TABLE 1-1 
LOCATION OF THE STUDY WASH 

TDN Report November 4, 2002 
1 

Range 
RlW, R2W 

Community(ies) 
Maricopa County 
Un~ncorporated Areas, 
C ~ t y  of Glendale, City of 
Goodyear 

Wash 
Camelback 

County 
Mar~copa 
County 

Section 
13, 14, 18, 
17 

Township 
TZN 



Location Map 

Figure 1.3.1 
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1.4 METHODOLOGY 

The hydrologic analysis was originally performed by the WLB Gmup and has recently been 
updated by URS as part of the Loop 303 ConidorPNhite Tanks Area Drainage Master Plan 
Update (ADMP). The WLB study was submitted in 1992. Flow rates from the updated 
hydrologic model were used in the hydrauhc analysis, which was conducted by step backwater 
calculations using the United States Army Corps of Eng~neers (USACE) HEC-RAS River 
Analysis System, Version 3.0.1. 

1.5 ACKNOWLEDGEMENT 

The FCDMC played an integral part in the accurate and timely conclusion of this study through 
maintaining effective and open channels of communication and valuable technical input. 

1.6 RESULTS 

This study incorporates the revised discharges resulting from an update to the Loop 303 
ComdorPNhlte Tanks Area Drainage Master Study. In summary, this study resulted in 
floodplain delineation for the Carnelback Wash based on the updated flow rates. An detailed 
study has not previously been reviewed, accepted and mapped by FEMA. The hydraulic 
analyses, results and floodplain maps for thls wash are included as part of this TDN. 
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2.0 ADWRPEMA FORMS * 2.1 STUDY DOCUMENTATION ABSTRACT 

2.1.1 Date Study Accepted 

Not determined as of date of submittal to FCDMC. 

2.1.2 Study Contractor 

URS Corporation 
7720 N. 16Ih Street, Suite 100 
Phoenix, Arizona 85020 
Contact: Elliot Silverston, PhD, P.E. 
Phone: (602) 371-1100 
Fax: (602) 371-1615 
Contract No. FCD 99-40 

2.1.3 FEMA Mapping and Coordination Contractor 

Michael Baker Jr., Inc. 
3601 Eisenhower Avenue, Suite 600 
Alexandria, Virginia 22304 

0 
Phone: (703) 960-8800 
Fax: (703) 329-3023 

2.1.4 FEMA Regional Reviewer 

Not Applicable 

2.1.5 State Technical Reviewer 

Not Applicable 

2.1.6 Local Technical Reviewer 

Mr. Michael Duncan, P.E. 
Flood Control District of Maricopa County 
2801 West Durango Street 
Phoemx, Arizona 85009 
Phone: (602) 506-4732 
Fax: (602) 506-4601 
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2.1.7 Reach Descri~tion 

0 This study will result~n the following: 

. Camelback Wash: new delineation using detailed methods between % a mile east of 
Perryville Road downstream (east) to the intersection of Camelback Wash with Bullard 
Wash, approximately 213 of a mile east of Reems Road. 

The study affects the following FIRM panels for Maricopa County and Incorporated Areas: 

Camelback Wash: FIRM panels 1590 and 1595. 

2.1.8 USGS Quad Sheets 

TABLE 2-1 
USGS QUAD SHEETS COVERING THE STUDY AREA 

2.1.9 Unique Conditions and Problems 

Quadrangle Name I Photorevision Date / Size 

A discussion of these problems is included in Section 5.7: Problems Encountered during the 

Wnddell 

Study. 

@ 2.1.10 Coordination of Peak Discharges 

1971 1 7.5 

Coordination related to peak discharges was done with the FCDMC as part of the ADMP 
Update. 

2.2 FEMA FORMS 

The latest version of the FEMA Certification forms dated September 2002 have been completed 
and included in the TDN. 

2.3 HYDROLOGY 

An update to the original hydrology (White Tanks ADMS) was done by URS under Contract No. 
FCD 99-40. A copy of the FCDC approved existing conditions hydrologic analysis has been 
included as part of this LOMR request. 

2.3.1 Model or Method Used (see attached supporting hydrologic documentation) 

HEC-1 Version 4.1 USACE. 

2.3.2 Storm Duration 

0 24-hour storm 



2.3.3 Hydrograph Type 

Phoenix Valley S-Graph. 

2.3.4 Frequencies Determined 

100-year. 

2.3.5 List of Gages Used in Frequency Analysis or  Calibration 

No gages were utilized. Calibration was not performed as part of this study. 

2.3.6 Rainfall Amounts and Reference 

A value of 4.03 inches was used for the 100-year 24-hour precipitation. This precipitation was 
taken from data excerpted from the NOAA Atlas 11 and included in the FCDMC Hydrology 
manual. The area reduction factor was taken from the depth-area reduction factor Table2.1A in 
the Drainage Design Manual for Maricopa County Volume I -Hydrology. 

2.3.7 Unique Conditions and Problems 

The Loop 303 ComdorlWhite Tanks watershed covers an approximate 220 square mile 
watershed with widely varying terrain, groundcover and land use. The watershed includes three 
large flood retarding structures constructed in the 1950s. " - 

0 2.3.8 Coordination of Q'r 

The Whlte Tanks HEC-1 model was reviewed by URS and updated using more detailed 
comprehensive land use, soils mapping, and currently accepted variable Green & Ampt soils 
parameters. The updated model was then submitted to the FCDMC for technical revlew and 
comment. The comments were incorporated. Pre-final coordination of discharges in October 
2002. The contact person at the FCDMC is Mr. Bill Haas P.E. 

2.4 HYDRAULICS 

2.4.1 Model or Method Used 

The United States Army Corps of Engineers (USACE) HEC-RAS River Analysis System, 
Version 3.0.1 was used for this study. 

2.4.2 Regime 

The flow regime used throughout the study was subcritical. 

2.4.3 Frequencies for which Profiles were Computed 

Profiles were developed for the 100-year flood only 
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2.4.4 Method of Floodway Calculation 

@ The initial floodway calculation was conducted using Method 4 (equal conveyance). Method 1 
was then used to smooth the results of Method 4 by adjusting the left and right stationing for 
encroachment. 

2.4.5 Unique Conditions and Problems 

A discussion of these problems is included in Section 5.7: Problems Encountered during the 
Study. 

2.5 ADDITIONAL STUDY INFORMATION 

Not applicable. 
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3.0 SURVEY AND MAPPING INFORMATION * 3.1 FIELD SURVEY INFORMATION 

Field survey to obtain cross section information at each of the four washes was canied out by a 
URS Corp. survey team. The work started in August 2001 and was concluded by June 2002. The 
data that was collected and procesied included: 

1. Horizontal control for survey cross-sections used the adjusted state plane coordinate 
system. (NAD 1983 coordinate system) 

2. Vertical control for survey cross-sections was collected in the NAVD 88 datum). A 
conversion factor applied to this data to convert it from NAVD 88 to NGVD 29. 

3. Culvert structures were surveyed. 

A copy of survey data was delivered to FCDMC in November 2002 and included the horizontal 
and vertical control and survey cross-sections. 

3.2 MAPPING 

The floodplain analysis was performed based on cross-section data collected as part of this study. 
Floodplain mapping was delineated using the original White Tanks ADMS base mapping. This 
study which was completed in 1992 utilized aerial mapping performed for that study. The map 
wale is 17'=400' wlth a 2' contour rnterval. The cross-section alignments collected as part of the 
URS study are plotted on the 1992 base mapping. The original mapping was established using a 
NAD 27 horizontal datum and a NGVD 29 vertical datum. The FCDMC translated the NAD 
horizontal datum to NAD 83 state plane coordinate system and provided it to URS for this 
project. An average vertical datum shift from NAVD 88 to NGVD 29 is -1.78 feet. 
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4.0 HYDROLOGY 

@ 4.1 METHOD DESCRIPTION 

The hydrologic model utilized for this study was the HEC-1 rainfall-runoff model developed by 
the USACE. Version 4.1 was utilized in this study. 

4.2 PARAMETER ESTIMATION 

4.2.1 Drainage Area Boundaries 

The main drainage area boundaries include the White Tank Mountains on the west side, the Gila 
River on the south side, the Agua Fria River on the east side, McMicken Dam on the northwest 
side and US 60 on the northeast side of the watershed boundary. See the attached ll"x17" 
watershed subbasin map. 

4.2.2 Watershed Work Maps 

1. Subbasin boundaries and concentration points: See the attached ll"x17" watershed 
boundary map. The subbasin boundary for the wash of interest can be established by 
starting at the concentration point on the Subbasin Map of interest, and including all the 
subbasins upstream which contribute to this concentration point. This is accomplished by 
including the super basin boundary shown on the Subbasin Map above the starting point 
of interest. In addition to this any diversions across the super basin boundaries require 
that super basin also be added to the contributing area for the wash of interest. 

2. Time-of-concentration- or lag flow paths: Data, calculations, computer printouts, and 
summary tables of the time of concentration parameters are included in the hydrologic 
backup. 

3. Hydrograph routing paths: (see 2) 

4. Soils boundaries: The soils boundaries and land use boundaries are vanable within the 
watershed. The FCDMC used GIS coverages of both the soils and land use data to 
overlay this information on a single map. From this composite GIS layering a weighted 
average RTIMP parameter was determined per subbasin. This parameter was used in the 
LG record for each subbasln. The FCDMC provided the RTIMP parameters for use in 
this ADMP Update. Summary tables are provided in the hydrologic backup. 

5. Land-use boundaries: See 4. 

4.2.3 Gage Data 

None used 
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4.2.4 Statistical Parameters 

@ A statistical discharge frequency analysis was not performed for this ADMP Update. The scope 
was to update the rainfall runoff model i n  areas where there had been changes since the original 
study performed by WLB. Stream gage data is not available for this watershed. The Phoenix 
Valley S-graph was used to compute the unit hydrographs and i s  based on a statistical analysis of 
streamflow in and around Maricopa County (U.S. Army Corps of Engineer, 1974). 

4.2.5 Precipitation 

The White Tanks watershed is approximately 220 square miles in size. The severe flooding that 
occurred in the early 1950's, 1970's and 1990's was the impetus for the major flood control 
structures that are in place today. In the early 1950's severe flooding created standing water 
which spread throughout the watershed. This flooding led to the construction of three flood 
retarding structures and a major drain to alleviate the standing water during floods. These 
structures are the Flood Retarding Structures No. 3 and No. 4, and the McMicken Dam. The 
major drain is the Dysart Drain along Northern Avenue. 

In the early 70's there was also significant flooding which occurred. Due to groundwater 
overpumping throughout several decades, significant subsidence occurred which diminished the 
capacity of the Dysart Drain and contributed to the flooding of Luke Air Force base. The drain 
was improved in 1995, to provide conveyance for stormwater runoff resulting from the 100-year 
flood. 

@ 4.2.6 Physical Parameters 

See supporting documentation. The Green Ampt methodology was utilized to determine rainfall 
losses. See discussion under section 4.2.2 (4 & 5) describing how soils and land use data and the 
use of a GIs database was used to establish RTIMP values for all subareas. This study is an 
ADMP Update to the White Tanks Study done in 1992. All physical parameters were not 
reestablished for the URS study, only those that had changed. 

4.3 PROBLEMS ENCOUNTERED DURING THE STUDY 

4.3.1 Special Problems and Solutions 

No special problems were encountered outside the TDN outline. 

4.3.2 Modeling Warning and Error Messages 

Occasionally routing warning messages occurred for either a subarea channel routing or a 
storage routing stating that the "routed outflow is greater than that given in the table provided". 
Usually, a close examination and correction of the NSTPS parameter for the normal depth 
routing eliminated this warning. In some cases even with the adjustment of the NSTPS parameter 
and time interval it is difficult to eliminate the warning message. In other cases elimination of the 
warning message did not change the routed discharge. The impact and significance of all the * messages was exarmned. The effect on the accuracy of the results varied. For large differences 
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routing parameters were examined closely and revised. Hydrologic calibration was not 

e 
4.4 FINAL RESULTS 

4.4.1 Hydrologic Analysis Results 

See attached supporting documentation for summary results. 

4.4.2 Verification of Results 

In the 1992 White Tanks study in the Section entitled Calibration. WLB-discusses methods by 
which results were compared to several and hydraulic analyses to determine whether the results 
seemed reasonable. In some cases differences were due to modeling techniques, in other cases 
differences were attributed to a difference in precipitation amounts. In some instances the loss 
rate used was different. An SCS Curve number loss rate was used in some studies while WLB 
used the Green Ampt method. Additional verification efforts were not performed as part of the 
URS study and were not in the scope of work. 
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5.0 HYDRAULICS 

0 5.1 METHOD DESCRIlTION 

This sfudy reach is as follows: 

Camelback Wash: new delineation using detailed methods between '/z a mile east of 
Perryville Road downstream (east) to the intersection of Camelback Wash with Builard 
Wash, apptoximately 213 of a mile east of Reems Road. 

In general, the above reaches pass through sparsely populated areas of Maricopa County. The 
channel beds are sandy with gravel and small cobbles. The overbank areas range from 
undisturbed desert to cotton fields, with some exceptions of larger trees at some locations. Photo 
logs were organized as part of the Manning's 'n' report and provide a good overvlew of the 
physical characteristics of the study area. 

The USACE hydraulic model HEC-RAS Version 3.0.1 was used for this study to calculate the 
Base Flood Elevations (BFEs) using step backwater calculations. The name of the HEC-RAS 
electronic file for this wash is listed below: 

Camelback Wash: Camelbackfina1rev.prj 

The starting water surface elevation was calculated using the normal depth method. 

@ 5.2 WORKSTUDY MAPS 

The following maps are included: 

11" x 17" report figure showing a general overview of the study area, floodplain 
delineation reaches, and key features of the study area. 

11" x 17" figures of reduced scale work-study maps. 

Full scale work-study maps. 

The work maps for this study are full size (24" x 36") sheets. ln=400' was used at a contour 
interval of 2 ft. The maps show a hydraulic baseline, which was also identified as the station 
10,000 line for all the cross sections. 

The floodplain delineation was generated using the computed water surface elevations from 
HEC-RAS and the available 2-ft contour maps. These floodplains were then traced using 
AutoCAD to create electronic files. BFEs are shown on all floodplains. 
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5.3 PARAMETER ESTIMATION * 5.3.1 Roughness Coefficients 

Manning's 'n' values were estimated based on field reconnaissance and photo logs, and 
according to the procedure in the reference "Estimated Manning's Roughness Coefjicients for 
Stream Channels and Floodplains in Maricopa Cotinry, Arizona", which was developed by the 
USGS in 1991 for the FCDMC. A Manning's 'n' values determination report including all 
calculations and dssumptions used was developed and submitted to the FCDMC. 

For most of the study cross sections the n values were fairly uniform and applied through HEC- 
RAS to the main channel and the left and right overbank areas. In some areas, horizontal 
variations were applied to the cross sectibn geometry to reflect unique conditions such as 
buildings. 

5.3.2 Expansion and Contraction Coefficients 

Expansion and contraction coefficients used were 0.1 and 0.3 for all the study washes. Typical 
values of 0.3 and 0.5 were used at culvert crossings for the two cross sections immediately 
upstream of the culvert and the cross section immediately downstream of the culvert crossing. 

5.4 CROSS SECTION DESCRIPTION 

Cross sections were chosen to be at approximately 500-ft spacing and immediately upstream and 
downstream of culvert crossings. The orientation of the cross sections was at a right angle to the 
expected 100-year flow. Geometry data for the cross sections were obtained through field 
survey. 

5.5 MODELING CONSIDERATIONS 

5.5.1 Hydraulic Jump and Drop Analysis 

No hydraulic jumps or drops occurred. 

5.5.2 Bridges and Culverts 

No bridge crossings existed in this study, only culvert crossings. Culvert modeling in HEC-RAS 
was used to model all the culvert crossings. All culverts were modeled as clean culverts and the 
geometry of the cross sections at the upstream and downstream faces of the culvert were 
amended to reflect such conditions. As built dimensions were obtained by field survey. A iist of 
all culverts is included here: 

Camelback Wash: 

At Citrus Road and Camelback: CMP culvert consisting of two pipes of 4-ft and 2-ft 
diameters. 

TON Reporl November 4, 2002 
Camelback Wash 15 URS Job No. 23441586.03100 
Flood Control District of Maricopa County 

P:\FCDMCIE~~~BOO\FLOODPL~~N STUOnTDN REPORnTDN REPORT~CAMELBACK WASH).DOC 1 



At 175th Ave and Camelback: concrete 3-ft diameter pipe. 

At Cotton Lane and Camelback: concrete box culvert consisting of two S'x4' boxes. 

At Loop303 and Camelback: concrete box culvert consisting of two 8'x3' boxes. 

At Sarival Road: CMP culvert two 4-ft pipes and two 7'x5' ellipses. 

At Alsup Road: CMP culvert consisting of three 5-ft and two 4-ft pipes. 

5.5.3 Levees and Dikes 

No certified levees exist in the study area. , . 

5.5.4 Islands and Flow Splits 

Camelback Wash 

There were several location where the computed water surface elevation exceeded the wash bank 
on the south side causing split flows. To quantify these split flows lateral weir analyses were 
performed at these location. These flow splits occurred between 183 rd Avenue extended on the 
upstream end of the reach and Alsup Road on the downstream end of the study reach. The 
computed 100-year split flow discharges are shown on the work maps. Eight lateral weirs were 
utilized to model the split flows along Camelback Wash. A detailed discussion on how these 

@ 
models wen  developed and how the results from each lateral weir were used model the final 
floodplain model for Camelback Wash is included in the HEC-RAS report Section of the TDN. 
Divided flow messages occur where localized high ground rises above the CWSEL. 

5.5.5 Ineffective Flow Areas 

A blocked obstruction area was defined at cross-sections 26, 25, 24 to code out a vertical 
ineffective area which is used as a pump-back pond. An ineffective area was defined in the left 
overbank area of cross-section 1. No other areas of ineffective flow were defined. 

5.5.6 Supercritical Flow 

There were' no reaches of supercritical flow in this model. Two isolated cross sections had a 
Froude number equal to one, sections 16.9 at the outlet of a culvert and 20. 

5.6 FLOODWAY MODELING 

There was no floodway developed for this wash. 
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5.7 PROBLEMS ENCOUNTERED DURING THE STUDY 

5.7.1 Special Problems and Solutions 

A description of some of the special problems encountered during the study are listed below and 
divided into general problems and wash specific problems: 

General Problems: 

In the beginning of the study test sections were surveyed at several locations of the study 
area to evaluate the accuracy of the available topographic mapping (1989 topographic 
maps provided by the FCDMC). The results of this comparison showed several areas 
were the differences warranted surveying of all the cross sections on all the washes. 
However, whenever field surveyed cross sections needed to be extended, or cross 
sections needed to be developed to provide additional needed detail, attention was paid to 
the correspondence between the survey data and topographic information in the 
neighboring areas. 

Almost all of the culverts in the study area showed accumulation of sediments at the 
culvert reducing its capacity. The FCDMC has requested that all culverts be modeled as 
"clean" and that the cross sections immediately upstream and downstream of the structure 
reflect such conditions. This entailed adjusting the surveyed ground data for these cross 
sections in the vicinity of the culverts to match the invert elevations of the culverts. 

Camelback Wash: 

The topography in the area of Camelback Wash slopes away (southeasterly) from Camelback 
Road and leads to flow breakouts from the channel running along the north side of the road. A 
HEC-RAS hydraulic analysis using Camelback Road as a weir was utilized to estimate flow 
capacity of the channel and areas north of the road. It also estimates the quantity df flow lost by 
weir flow over Camelback Road. 

Several cross sections were surveyed across Camelback Road and include elevations for the top 
of the road. This information was used to develop a road profile, which defined the weir input- 
data for the HEC-RAS model. Due to model limitations HEC-RAS does not accept a weir that 
spans over more than eight cross sections or a model having more than two weirs. More than two 
concurrent weirs in the same model prevents numeric convergence. To resolve th~s  issue, eight 
HEC-RAS models were developed with one weir in each model. 

Flow data used in the first model utilized the existing conditions HEC-1 analysis. This analysis 
was done as part of the Loop 303 / White Tanks Area Drainage Master Plan (ADMP) Update 
project under Contract FCD 99-40. The resulting flow rates continuing east in the output of the 
first weir model are lower than those of the input. These resulting flow rates account for flow 
discharging over Camelback Road. The output fl,ow rates from the first model are used as  the^ 
input for the second model The second model uses a weir to cover the next few cross sections 
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downstream of the weir used in the first model. The flow rates reflecting the effect of the second 
weir in the second model (output flow rates) are used as the input flow rates for the third model, 
and so o n  All of these models take into account local runoff between the main concentration 
points. 

An HEC-RAS model that utilizes the remaining flow rates in the channel, which reflect weir 
flow over Camelback Road was developed without including weirs. This is the final model and 
was used in delineating the floodplain for Camelback Wash. 

The supporting calculations include sections presented in the following sequence: 

1) HEC-RAS report, output tables, water surface profile, cross section plots, reach 
boundary conditions, and CHECK-RAS reports for the final HEC-RAS model. 
This model includes the results of the flow breakout analysis from the eight initial 
runs. 

The weir flow analysis was included in the hydrology section, since it was an integral part of 
estimating the flow rates to be used in the final hydraulic model. This section also includes a 
summary of total and local inflow rates at the different concentration points used in the hydraulic 
models. Tables summarizing the results of the eight HEC-RAS runs and how the flow rates for 
the different runs were calculated are included in this section. A hand check was done using 15 
iterations to evaluate the accuracy of the results of the HEC-RAS weir analysis. 

5.7.2 Modeling Warning and Error Messages 

The CHECK-RAS program was run and the majority of all warning messages were addressed. 
The HEC-RAS warning messages were also reviewed. All error messages were reviewed and 
eliminated. The warning messages were reviewed and eliminated wherever possible. 

5.8 CALIBRATION 

Calibration was not performed. 

5.9 FINAL RESULTS 

5.9.1 Hydraulic Analysis Results 

Summary tables are provided in the TDN. 

5.9.2 Verification of Results 

No previous studies have been performed in this area. There is no effective study. As discussed 
in Section 5.7.1 a manual weir example calculation was performed to verify the output of a 
lateral weir calculation in HEC-RAS. 
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6.0 EROSION AND SEDIMENT TRANSPORT 

@ Sediment transport was not performed for this study. 
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7.0 DRAFT FIS REPORT DATA 

The Draft FIS Report Data section in the TDN contains a draft Summary of Discharges results 
table, an annotated FIRM map, and a Flood Profile. 
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Loop 303 Corridorwhite Tanks Area 
Drainage Master Plan Update 
Existing Condition 

Sub-basin Identification No. 
Off-line Detention Basin 
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A. REQUESTED RESPONSE FROM FEMA 

FEDERAL EMERGENCY MANAGEMENT AGENCY 

OVERVIEW & CONCURRENCE FORM 

This request is for a (check one): 

O.M.BNo. 3067.0148 
Expires September 30,2005 

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

PAPERWORK BURDEN DISCLOSURE NOTICE 

Public reporting burden for this form is estimated to average 1 hour per response. The burden estimate includes the time for reviewing instructions, 
searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submining the form. You are not required 
to respond to this collection of information unless a valid OMB control number appears in the upper right corner of this form. Send comments regarding 
the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management, Federal Emergency 
Management Agency, 500 C Street, SW, Washington DC 20472, Paperwork Reduction Project (3067-0148). Submission of the form is required to 
obtain or retain benefits under the National Flood Insurance Program. Please do not send your completed survey to the above address. 

LOMR: A ener from FEMA offtc al,y rev,sing !he current hFlP map to snoiv the changes to flooop ains, reg" atory floooway or flcod 
elevatons. (See Pans 60 8 65 of ine hFlP Reg~lalons.) 

B. OVERVIEW 

1 3. Project Namelldentifier: Loop 303 White Tanks ADMP Update Floodpllain Delineations 

I .  The NFlP map panel@) affected for all impacted communities is (are): 

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

1 5. Basis for Request and Type of Revision: 

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

Physical Change [XI improved MethodologyIData 

Regulatory Floodway Revision Other (Attach Description) 

2. Flooding Source: Cameiback Wash 

Panel No. 
00050 
0220G 
1590G 

1595G 

Community No. 
Ex: 480301 

480287 
040037 

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

b. The area of revision encompasses the following types of flooding and structures (check all that apply) 

Types of Flooding: [XI Riverine. , Coastal Shallow Flooding (e.g., Zones A0 and AH) 

fl Alluvial fan Lakes Other (Attach Description) 

Structures: Channelization Levee/Floodwall [XI BridgeICuivert 

fl Dam fl Fill Other. Attach Description 

Effective Date 
02/08/83 
09/28/90 
0711 9/01 

0711 9/01 

State 
TX 
TX 
AZ 
AZ 

Community Name 
City of Katy 
Harris County 
Maricopa County 

Maricopa County 

FEMA Form 81-89, SEP 02 

Map No. 
480301 
48201 C 
04013C 

04013C 

Overvlew 8 Concurrence Form MT-2 Form 1 Page 1 of 2 
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C. REVIEW FEE 

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

No, Attach Explanation 

se see the FEMA Web site at http/l~~nn.fema.govlmltltsdlfrm~fees.htm for Fee Amounts and Exemptions. (I, 
-. 

D. SIGNATURE 

A I OOCjmerls s.om.ifeo n suppon of this req-esl are zorrect lo tne cesl ol my knon,eoge. . ~naers:and that any !a se s:atement may be pur snac e 
5 )  ' r e  or 'mpnsonment Jncer TI1 e 19 of tne Lntted Sla:es Ccoe, Section 1001. 

Name: Mlchael Duncan PE .Senior Engineer Company: Flood Control District Maricopa County 
7 

Ma~llng Address: 
2801 West Durango Street 
Phoenix, Arizona 85009-6399 

, , 

untty Name: Maricopa County 

I 

Signature of Requester (required): 

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

I CERTIFICATION BY REGISTERED PROFESSIONAL ENGINEER AND/OR LAND SURVEYOR I 

Daytime Telephone No.: 
602.506-4732 

Community Official's Name and Title: Michael ,s. ~ l l e ~ o ~ d ,  p . ~ . ,  . Chief Engineer and General Manager 

I Th~s ~eniIcat.on is to oe sgned and sealeo by a 1:censed land sLrveyor, registered proless~or.ai engineer, or arch:tect a~thonred oy law to cenify 
elevat;on information. A.i documents suomined in suppon of lhs reqJesr are correct Ine oesl of my kno* eoge. . maerstand lhal any fa se 
statement may oe punishaole oy Rne or lmprisonmenl Lnder Tlle 18 of ine Lnlteo Stales CoOe. Section 1001. I 

Fax No.: 
602-506-4601 

Telephone No.: 602-506-4700 

E.Mall Address: MWD@MAIL.MARICOPA.GOV 

I Company Name: URS Corporation ( Telephone No.: 602-648-2464 

Expiration Date: 
9-30-2005 

Certifiets Name: Robelt L. Davies Jr. P.E. 

Fax No.: 
602-371-1615 

License No.: 21674 

Form Name and (Number) 

Riverlne Hydrology and HydraulIcsForm (Form 2) New or revised discharges or water-surface elevations 

El Riverlne structures Form (Form 3) Channel is modified, addltlodrevlslon of bridgelculverts, 
addltiodrevlslon of leveelfloodwall, additiodrevislon of dam 

Coastal ~nalysis Form (Form 4) New or revised coastal elevations 

Coastal Structures Form (Form 5)  Additlodrevislon of coastal structure 

( Alluvial Fan Flooding Form (Form 6) Flood control measures on alluvial fans I 
FEMA Form 81-89. SEP 02 Overview & Concurrence Form MT-2 Form 1 Page 2 of 2 , 



A. REQUESTED RESPONSE FROM FEMA 

FEDERAL EMERGENCY MANAGEMENT AGENCY 

OVERVIEW & CONCURRENCE FORM 

I This request is for a (check one): 

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

0.M.B No. 3067-0148 
Expires Sepfember30,2005 

I [XI -0MR: A lener from FEhlA oKc.ally revlslng tne current hFlP map to snow me changes to floodplains, regb arory I oodway or flood 
elevations (See Pans 60 & 65 of :ne hFlP Reg-lations.) I 

PAPERWORK BURDEN DISCLOSURE NOTICE 
Public reporting burden for this form id estimated to average 1 hour per response. The burden estimate includes the time for reviewing instructions, 
searching existing data sources, gathering and maintaining the needed data, and Completing, reviewing, and submitting the form. You are not required 
to respond to this collection of information unless a valid OM0 control number appears in the upper right corner of this form. Send comments regarding 
the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management, Federal Emergency 
Management Agency, 500 C Street. SW. Washington DC 20472, Paperwork Reduction Project (3067.0148). Submission of the form is required to 
obtain or retain benefits under the National Flood insurance Program. Please do not send your completed survey to the above address. 

8. OVERVIEW 

Flooding Source: Camelback Wash 

3. Project Nameiidentifier: Loop 303 White Tanks ADMP Update Fioodpiiain DelineaBons 

4. FEMA zone designations affected: AE, X (choices: A,, AH, AO, A1-A30, A99, AE. AR, V, Vt-V30, VE, 0. C, 0. X) 

5. Basis for Request and Type of Revision: 

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

Physical Change H improved ~ e t h o d o l o ~ ~ l ~ a t a  

Regulatory Fioodway Revision Other (Attach Description) 

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

Types of Flooding: H Riverine Coastal Shallow Flooding (e.g.. Zones A0 and AH) 

Alluvial fan Lakes Other ( ~ t t a c h  Description) 

Channelization LeveeIFioodwail BridgeICuivert 

Other, Attach Description 
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C. REVIEW FEE 

Has the revlew fee for the appropriate request category been included? Yes Fee amount. $ 

No, Attach Explanation mas. see the FEMA Web site at h ~ : l l w f e m a . ~ o v i m ~ ~ t s ~ r m ~ ~ e e s  htm for Fee Amounts and Exemptfons. 

0. SIGNATURE 

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

jXI Riverine Stryctures Form (Form 3) Channel is modified, additionirevision of bridgelculverts, 
additionlrevision of ievee/floodwall, addition/revlsion of dam 

Coastal Analysis Form (Form 4) New or revised coastal elevations 

Coastal Structures Form (Form 5)  Addition/revision of coastal structure 
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A. REQUESTED RESPONSE FROM FEMA - 

FEDERAL EMERGENCY MANAGEMENT AGENCY 

OVERVIEW & CONCURRENCE FORM 

I This request is for a (check one): I 

0.M.B No. 3067.0148 
Expires September 3 4  2005 

I C] CLOMR: A letter from FEMA commenting on whether a proposed project, i f  built as proposed, would justify a map revision, or 
proposed hydrology changes (See 44 CFR.Ch. 1, Parts 60. 65 & 72). I 

PAPERWORK BURDEN DISCLOSURE NOTICE 
Public reporting burden for this form is estimated to average 1 hour per response. The burden estimate includes the time for reviewing instructions. 
searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You are not required 
to respond to this collection of information unless a valid OMB control number appears in the upper right corner of this form. Send comments regarding 
the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management. Federal Emergency 
Management Agency. 500 C Street. SW. Washington DC 20472. Paperwork Reduction Project (3067-0148). Submission of the form is required to 
obtain or retain benefits under the National Flood insurance Program. Please do not send your completed survey to the above address. 

I LOMR: A letter from FEMA officially revising the current NFiP map to show the changes to floodplains, regulatory floodway or flood 
elevations. (See Parts 60 & 65 of the NFiP Regulations.) I 

- 

6. OVERVIEW 

1. The NFiP map panel@) affected for all ~mpacted communities 1s (are). 

3. , Project Namelidentifier: Loop 303 White Tanks ADMP Update Fioodpllain Delineations 

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

5. Basis for Request and Type of Revision: 

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

El Physical Change E Improved MethodologyIData 

Regulatoly Floodway Revision Other (Attach Description) 

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

b. The area of revision encompasses the following types of flooding and structures (check all that apply) 

Types of Flooding: H Riverine El Coastal Shallow Flooding (e.g.. Zones A 0  and AH) 

El Alluvial fan Lakes Other (Attach Description) 

Structures: Channelization Levee/Fioodwali BridgeICulvert 

Dam Fill Other, Attach Description 

FEMA Form 81-89, SEP 02 Ovewiew & Concurrence Form 

Fiooding Source: Cameiback Wash 

Map No. 
480301 
48201C 
04013C 

0401 3C 

State 
TX 
TX 
A2 

AZ 

Community No. 
Ex: 480301 

480287 

1348832 oY@# 

MT-2 Form 1 Page 1 of 2 
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Community Name 
City of Katy 
Harris Countv 
City of Goodyear 

City of Goodyear 

Panel No. 
0005D 
0220G 
1590G 

1595G 

Effective Date 
02/08/83 
09128190 
0711 9/01 

07/19/01 



C. REVIEW FEE 

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

@ No. Attach Explanation e.ase see the F E W  Web site at http://w.fema.gov/miVtsd/frmfeeshtm for Fee Amounts and Exemptions. 

D. SIGNATURE 

FEMA Form 81-89, SEP 02 - O v e ~ i e w  8 Concurrence Form MT-2 Form 1 Page 2 of 2 

Ail documents submitted in support of this request are correct to the best of my knowledge. I understand that any faise statement may be punishable 
by fine or imprisonment under Title 18 of the United States Code, Section 1001. 

Name: Michael Duncan PE - Senior Engineer 

Mailing Address: 
2801 West Durango Street 
Phoenix, Arizona 85009-6399 

Company: Flood Control District Maricopa County 

Daytime Telephone No.: 
602.506-4732 

Signature of Requester (required): %y.".IDl&fl 

Fax No.: 
602-506-4601 

//,/&@ 
E-Maii Address: MWD@MAIL.MARICOPA.GOV 

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

Community Official's Name andTitie: 

This certification is to be signed and sealed by a licensed iand surveyor, registered professional engineer, or architect authorized by law to certify 
elevation information. Ail documents submitted in support of this request arecorrect to the best of my knowledge. I understand that any faise 
statement may be punishable by fine or imprisonment under Title 18 of the United States Code, Section 1001. 

602.371-1615 

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

Riverine Structures Form (Form 3) Channel is modified, additionlrevision of bridgelculverts, 
addition/revision of ieveeifioodwail, additionlrevision of dam 

Coastal Analysis Form (Form 4) New or revised coastal elevations 

Coastal Structures Form (Form 5) Additionlrevision of coastal structure 
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e 
Explanation for Section C. Review Fee 

The review fee is not included in this submittal. The Flood Control District of Maricopa County 
(FCDMC) submits their request package to FEMA. FEMA then assesses the review fees 
required, assigns a case number, and the FCDC submits the fee. 

This study is a new study. 



FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.6 No. 3067.0148 

RlVERlNE HYDROLOGY & HYDRAULICS FORM Expires September 30, ZOOS 

PAPERWORK REDUCTION ACT 

Public reporting burden for this form is estimated to average 3 hours per response. The burden estimate inciudes the time for reviewing instructions, 
searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You are not 
required to respond to this collection of information unless a valid OM6 control number appears in the upper right corner of this form. Send 
comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management. 
Federal Emergency Management Agency, 500 C Street. SW, Washington DC 20472. Paperwork Reduction Project (3067.0148). Submission of the 
form is required to obtain or retain benefits under the National Flood insurance Program. Please do not send your completed survey to the T 
Flooding Source: Cameiback Wash 
Note: Fill out one form for each flood~ng source studied I 

A. HYDROLOGY 

I 1. Reason for New Hydroioglc Analysis (check ail that appiy) 

I Not revised (skip to section 2) No existing analysis [XI Improved data 

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

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

Location Drainage Area (Sq. Mi.) 

no effective study 

FiS (cfs) Revised (cfs) 

' 3. Methodology for New Hydrologic Analysis (check ail that appiy) 

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

I Pease enclose a I re.evant mOOelS in oig la1 format, maps, cornp~talions (incluong coWp~ta1iOn of Parameters) an0 doc~mentaion to suppon 
tne new analysfs. The oocument. 'h~merical Mooeis Accepted by FEMA for NFiP Usage ists the mOOelS acceoteo oy FEMA. This aoc-ment 
can be foJno at: hrtp:,. ww.fema.gov~mi~1sdlen~mool.htm. 

I 4. Review/Approvai of Analysis 

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

5. impacts of Sediment Transport on Hydrology 

Was sediment transport considered? Yes No if yes, then fill out Section F (Sediment Transport)af Form 3. ~f NO, then attach 
your explanation for why sediment transport was not considered. 

6. HYDRAULICS 

1. Reach to be Revised 

Description Cross Sectlon Water-Sulface Elevations (ft.) 
Effective Proposed/Rev~sed 

Downstream L~rnit no effective study 

Upstream Limit 

T Hvdrauiic Method Used 

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

FEMA Form 81-68A, SEP 02 Riverine Hydrology & Hydraulics Form MT-2 Form 2 Page 1 of 2 



FLOOD CONTROL DISTRICT 
of 

Maricopa County BOARD OF DIRECTORS 
Fulton Brock 2801 West Durango Street Phoenix, Arizona 85009-6399 Andrew Kunasek 

Telephone (602) 506-1501 Don Stapley 
Fax (602) 506-4601 Mary Rose Garrido Wilcox 
TT (602) 506-5897 Max W. Wilson 

July 3,2002 

RE: Loop 303 1 White Tanks Floodplain Studies 

Dear Sir or Madam: 

The hydrologic modeling for the referenced project has been approved by the Flood Control 
District of Maricopa County. 

Project name: Loop 303 White Tanks Area Drainage Master Plan Update 

Consultant name: U R S  

Date of model: March 27,2002 

HEC-1 ver.: V. 4.1 June 1998 

If you have any questions or if we can be of further assistance, please contact me at 506-1501. 

William Haas P.E. 
Civil Engineer 
Flood Control District of Maricopa County 



8. HYDRAULICS (CONTINUED) 

I 

. . . . . . . . . . . . . . . . . . . - . - . . . - -. . . . . - . . . 
RAS. If YOU disairee witha meisaoe. oieaseaiach an exolanatiirn of whv the messaae is not valid in this case. Review of vour submittal and i .. , - - - - ~ -  - 

I r&iution of valid modeling discrepinci'es will result in reduced review time. 

I HEC-2/HEC-RAS models reviewed with CHECK2ICHECK-RAS? EI Yes NO 

1 4. Models Submitted 

I Duplicate Effective Model' Natural File Name: Fioodway File Name: 
Corrected Effective Model'- , , Natural File Name: Floodway File Name: 
Existing or Pre-Project Condlttons Model Natural File Name: Floodwey File Name: 
Revised or Post-Project Conditions Model . Natural File Name: Floodway File Name: 
Other - (attach description) Natural File Name: Fioodway File Name: 

I 'Not required for revisions to approximate 1%-annuai-chance floodplains (Zone ~j - for details, refer to the corresponding section of the instructions. 

I The document "Numerical Models Accepted by FEMA for NFlP Usage" lists the models accepted by FEMA. This document can be found at 
http:llw.fema.govlmit~tsd/en_modl.htm. 

C. MAPPING REQUIREMENTS 

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

I Note that the boundaries of the existing or proposed conditions floodplains and reguiatoryfloodway to be shown on the revised FIRM and/or FBFM 
must t i e4  with the effective floodplain and reguiatory fioodway boundaries. Please attach a copy of the effective FIRM andlor FBFM, annotated 

show the boundaries of the revised 1%- and 0.2%-annuai-chance floodplains and reguiatory fioodway that tie-in with the boundaries of the 
jffective 1%- and 0.2%-annuai-chance floodplain and regulatory floodway at the upstream and downstream limits of the area of revision. 

D. COMMON REGULATORY REQUIREMENTS 

1. For CLOMR requests, do Base Flood Elevations (BFEs) increase? a y e s  No 

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

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

if Yes, the community must be able to certify that the area to be removed from the special flood hazard area, to include any structures or 
proposed structures, meets all of the standards of the local floodplain ordinances, and is reasonably safe from flooding in accordance with the 
NFlP regulations set forth at 44 CFR 60.3(a)(3), 65.5(a)(4), and 65.6(a)(14). Please see the MT-2 instructions for more information. 

3. For LOMR requests, is the regulatory fioodway being revised? Yes [XI No 

if Yes, attach evidence of reguiatory fioodway revision notification. As per Paragraph 65.7(b)(l) of the NFlP Regulations, notification is required 
for requests involving revisions to the reguiatory floodway. (Notrequired for revisions to approximate 1%-annual-chance floodplains [studied 
Zone A designation] unless a reguiatory floodway is being added. Elements and examples of reguiatory floodway revision notification can be 
found in the MT-2 Form 2 Instructions.) 

4. For LOMR requests, does this request require property owner notification and acceptance of BFE increases? Yes El No 

If Yes, please attach proof of property owner notification and acceptance (if available). Elements of and examples of property owner notification 
can be found in the MT-2 Form 2 Instructions. 

li 
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I FEDERALEMERGENCYMANAGEMENTAGENCY O.M.B. No. 3067.0148 

RlVERlNE STRUCTURES FORM Expires September 30,2005 

PAPERWORK REDUCTION ACT 

biic reporting burden for this form is estimated to average 7 hours per response. The burden estimate includes the time for reviewing instructions, 
searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You are not 
required to respond to this collection of information unless a valid OMB control number appears in the upper righ! corner of this form. Send 
comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: information Collections Management, 
Federal Emergency Management Agency. 500 C Street, SW, Washington DC 20472. Paperwork Reduction Project (3067.0148). Submission of the 
form is required to obtain or retain benefits under the National Flood insurance Program. Please do not send your completed survey to the 
above address. 

Flooding Source: Cameiback Wash 
Note: Fill out one form for each flooding source studied 

A. GENERAL 

............... Channelization complete Section 8 
................ BridgeICulvert complete Section C 

Dam ............................... complete Section D 
............. Levee/Floodwaii complete Section E 

........ Sediment Transpo rt complete Section F (if required) 

Descriotion Of Structure 

1. Name of Structure: Citrus Road Culvert 

Type (check one): Channelization H Bridg'el~uiveri Levee/Floodwail 

Location of Structure: 36.9 

Downstream LimiVCross Section: 36.4 

Upstream LimiVCross Section: 37 

2. Name of Structure: 175 th Avenue Culvert 

Type (check one): Channelization BridgelCulvert LeveeIFioodwali 

Location of Structure: 31.9 

Downstream LimiVCross Section: 31.4 

upstream LimiVCross Section: 32 

3. Name of Structure: Cotton Lane Culvert 

Type (check one) Channelization C31 BridgeICuiveri LeveeIFloodwail 

Location of Structure: 26.7 

Downstream LimiVCross Section: 26.4 

Upstream LimiVCross Section: 26.9 

FEMA Form 81-898, SEP 02 Riverine Structures Form MT-2 Form 3 Page 1 of 10 
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FEDERALEMERGENCYMANAGEMENTAGENCY 
RlVERlNE STRUCTURES FORM I O.M.B. No. 3067-0148 

Expires September 30, ZOOS I 
PAPERWORK REDUCTION ACT 

ubiic reporting burden for this form is estimated to average 7 hours per response. The burden estimate includes the time for reviewing instructions, 
searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You are not 
required to respond to this collection of information unless a valid OMB control number appears in the upper right comer of this form. Send 
comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: information Collections Management, 
Federal Emergency Management Agency, 500 C Street, SW, Washington DC 20472, Papenvork Reduction Pmject (3067-0148). Submission of the 
form is reauired to obtain or retain benefits under the National Flood insurance Program. Please do not send Your comnleted survev to the T 
Flooding Source: Camelback Wssh 
Note: Fiii out one form for each flooding source studied I 

A. GENERAL 

FEMA Form 81-898, SEP 02 

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

complete Section B 
compiete Section C 
compiete Section D 

LeveeIFioodwail ............. compiete Section E 
Sediment Transpo rt........ compiete Section F (if required) 

Descritih'on Of Structure 

1. Name of Structure: Loop 303 Alignment Culvert 

Type (check one): Channelization [XI Brid~el~uivert Levee/Fioodwail Dam 

Location of Structure: 22.3 

Downstream LimitiCross Section: 22 

Riverine Structures Form 

4 

MT-2 Form 3 Page 1 of 10 

Upstream LimiVCross Section: 23 

2. Name of Structure: Sarlval Road Culvert 

Type (check one): Channelization [XI BridgeICuiveri Levee/Fioodwaii Dam 

Location of Structure: 16.9 

Downstream LimiVCross Section: 16.4 

Upstream LimiVCross Section: 17 

3. Name of Structure: Alsup Road Culvert 

Type (check onej Channelization [XI BridgelCuivert Levee/Floodweli a Dam 

Location of Structure: 10.7 

Downstream LimiVCross Section: 10.4 

Upstream LimiVCross Section: 11 

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



8. CHANNELIZATION 

Fiooding Source: 

Name of Structure: 

, Accessorv Structures 

The channelization includes (check one): 

Levees [Attach Section E (Levee/Floodwall)] Drop structures 
Supereievated sections Transitions in cross sectional geometry 

Energy dissipator Debris basiddetention basin 
Other (Describe): 

2. Drawina Checklist 

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

3. 

The channel was designed to carry (cfs) and/or the , -year flood. 

The design elevation in the channel is based on (check one): 

Subcritical flow Critical flow Supercritical flow Energy grade line 

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

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

4. Sediment Transport Considerations 

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

C. BRIDGUCULVERT 

. . 
Fiooding Source: Camelback Wash 

Name of Structure: Citrus Road Culvert 

1. This revision reflects (check one): 

New bridge/cuivert not modeled In the FiS 
Modified bridge/culvert previously modeled in the FIS 
New analysis of bridge/culvert previously modeled in the FiS 

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

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

Dimensions (height, width, span, radius, length) Erosion Protection 
H Shape (culvelts only) Low Chord Elevations - Upstream and Downstream 
• Material H Top of Road Elevations - Upstream and Downstream 

Beveling or Rounding H Structure invert Eievations - Upstream and Downstream 
Wing Wail Angle Stream invert Elevations - Upstream and Downstream 
Skew Angle [XI Cross-Section Locations 
Dlstances Between Cross Sections 

4. Sediment Transport Considerations 
i 

Was sediment transport considered? Yes No if yes, then till out Section F (Sediment Transport). 

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

Flooding Source: 

Name of Structure: 

. Accessow Structures 

The channelization includes (check one): 

Levees [Attach Section E (Leve,e/Ficodwali)] Drop structures 
Supereievated sections Transitions in cross sectional geometry 
Debris basinldetention basin 0 Energy dissipator 
Other (Describe): 

2. 

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

3. 

The channel was designed to carry (cfs) andlor the , -year flood. 

The design elevation in the channel is based on (check one): 

Subcritical flow Critical flow Supercritical flow Energy grade line 

if there is the potential for a hydrauiic jump at the following locations, check ail that apply and attach an explanation of how the hydrauiic jump 
is controlled without affecting the stability of the channei. 

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

4. Sediment Transport Considerations 

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

C. BRIDGWCULVERT 

Flooding Source: Camelback Wash 

Name of Structure: 175th Avenue Culvert 

1. This revision reflects (check one): 

[XI New bridgelculvert not modeled in the FiS 
Modified bridgelcuivert previously modeied in the FiS 
New analysis of bridgelculvert previously modeied in the FiS 

2. Hydraulic model used to analyze the structure (0.g.. HEC-2 with special bridge routine, WSPRO, HY8): HEC-RAS 
If different than hydraulic analysis for the flooding source, justify why the hydraulic analysis used for the flooding source could not analyze the 
structures. Attach justification. 

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

Dimensions (height, width, span, radius, length) Erosion Protection 
[XI Shape (culverts only) Low Chord Elevations - Upstream and Downstream 
154 Material Top of Road Elevations - Upstream and Downstream 

Beveling or Rounding [XI Structure invert Elevations - Upstream and Downstream 
C] Wing Wall Angle [XI Stream invert Elevations - Upstream and Downstream 
[II Skew Angle 154 Cross-Section Locations 
154 Distances Between Cross Sections 

4. Sediment Transport Considerations 

Was sediment transpolt considered? C] Yes [XI No if yes, then fill cut Section F (Sediment Transport). 
if No, then attach your explanation for why sediment transport was not considered. e i 
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8. CHANNELIZATION 

Flooding Source: 

Name of Structure: 

, Accessorv Structures 

The channelization inciudes (check one): 

CJ Levees [Attach Section E (Leve.elFioodwail)J IJ Drop structures 
CJ Supereievated sections Transitions in cross sectional geometry 
CJ Debris basinldetention basin Energy dissipator 

Other (Describe): 

2. Drawino Checklist 

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

3. Hvdrauiic Considerations 

The channel was designed to carry (cfs) andlor the , -year flood. 

The design elevation in the channel is based on (check one): 

Subcriticai flow Critical flow Supercriticai flow Energy grade line 

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

inlet to channel Outlet of channel At Drop Structures At Transitions 
Other locations (specify): 

4. Sediment Transoort Considerations 

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

C. BRIDGE/CULVERT 

Flooding Source: Cameiback Wash 

Name of Structure: Cotton Lane Culvert 

1. This revision reflects (check one): 

[XI New bridgelculvert not modeied in the FIS 
Modified bridgelculvert previously modeled in the FIS 

CJ New analysis of bridgelculvert previously modeied in the FiS 

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

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

Dimensions (height, width, span, radius, length) IJ Erosion Protection 
[XI Shape (culverls only) Low Chord Elevations - Upstream and Downstream ' 

[XI Material [XI Top of Road Elevations - Upstream and Downstream 
Beveling or Rounding [XI Structure invert Elevations - Upstream and Downstream 
Wing Wall Angle [XI Stream Invert Elevations -Upstream and Downstream 
Skew Angle [XI Cross-Section Locations 
Distances Between Cross Sections 

4. Sediment Transporl Considerations 

Was sediment transport cansldered? Yes [XI No if yes, then fill out Section F (Sediment Transport). 
if NO, then attach your explanation for why sediment transport was not considered. e 
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B. CHANNELIZATION 

Flooding Source: 

Name of Structure: 

.. Accessow Structures 

The channelization includes (check one): 

Levees [Attach Section E (Levee/floodwail)l • Drop structures 
Superelevated sections Transitions in cross sectional geometry 

Energy dissipator Debris basin/detention basin 
Other (Describe): 

2 Drawina Checklist 

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

3. Hvdrauilc Considerations 

The channel was designed to carry (cfs) andlor the , -year flood. 

The design elevation in the channei is based on (check one): 

Subcritical flow Critical flow Supercriticai flow Energy grade line 

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

Inlet to channel 0. Outlet of channel At Drop Structures At Transitions 
Other locations (specify): 

4. Sediment Transoort Considerations 

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

C. BRIDGECULVERT 

Flooding Source: Camelback Wash 

Name of Structure: Loop 303 Alignment Culvert 

1. This revision reflects (check One): 

[XI New bridgelculvert not modeled in the FiS 
Modified bridgelcuivert previously modeled in the FiS 
New analysis of bridgelcuivert previously modeled in the FIS 

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

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

Dimensions (height, width, span, radius, length) Erosion Protection 
[XI Shape (culverts only) Low Chord Elevations - Upstream and Downstream 

Material C31 Top of Road Elevations - Upstream and Downstream 
Beveling or Roundlng [XI Structure Invert Elevations - Upstream and Downstream 
Wing Wall Angle C31 Stream invert Elevations - Upstream and Downstream 
Skew Angle Cross-Section Locations 

[XI Distances Between Cross Sections 

4. Sediment Transport Considerations 

Was sediment transport considered? Yes [XI No if yes, then fill out Section F (Sediment Transport). 

0 
if No, then attach your explanation for why sediment transport was not considered. 
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MT-2 Form 3 Page 2 of 10 Section C.3 

Explanation on availability of plans for this structure. 

As-builts or design plans were not available for the structure. Surveyors picked up the 
location anddimensions for this structure. This information is included in the survey 
notes. 



8. CHANNELIZATION 

Flooding Source: 

Name of Strucfura: 

, Accessow Structures 

The channelization includes (check one): 

Levees (Attach Section E (Levee1Floodwall)l Drop structures 
Superelevated sections Transitions in cross sectional geometry 
Debris basinfdetention basin I I  Energy dissipator 
Other (Describe): 

2. Drawinq Checklist 

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

3. Hvdrauiic Considerations 

The channel was designed to carry (cfs) andlor the , -year flood. 

The design elevation in the channel is based on (check one): 

Subcritical flow Critical flow Supercritical flow Energy grade line 

if there is ihe potential for a hydraulic jump at the following iocations, check all that apply and attach an explanation of how the hydraulic jump 
is controlled without affecting the stability of the channei. 

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

4. Sediment Transoort Considerations 

Was sediment transport considered? Yes No if Yes, then fiil out Section F (Sediment Transport). 
If No, then attach your explanation for why sediment transport wasnot considered. 

d C. BRIDGUCULVERT 

Flooding Source: Cameiback Wash 

Name of Structure: Sarival Road Culvert 

1. This revision reflects (check one): 

[XI New bridge/culvert not modeled in the FIS 
Modified bridgelculvert previously modeied in the FiS 
New analysis of bridgelculvert previously modeied in the FIS 

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

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

Dimensions (height, width, span, radius, length) Erosion Protection 
H Shape (culverts only) Low Chord Elevations - Upstream and Downstream ' 

Material IXJ Top of Road Elevations - Upstream and Downstream 
Beveling or Rounding H Structure Invert Elevations - Upstream and Downstream 
Wing Wail Angle H Stream Invert Elevations - Upstream and Downstream 
Skew Angle H Cross-Section Locations 

[XI Distances Between Cross Sections 

4. Sediment Transport Considerations 

Was sediment transport considered? Yes [XI No if yes, then fiil out Section F (Sediment Transport). 
If No, then attach your explanation for why sediment transport was not considered. ,a 

FEMA Form 81.898, SEP 02 Riverine Structures Form MT-2 Form 3 Page 2 of 10 

, 



8. CHANNELIZATION 

Fiooding Source: 

Name of Structure: 

. &- 

The channelization includes (check one): 

C] Levees [Attach Section E (LeveeIFioodwaii)] Drop structures 
Supereievated sections Transitions in cross sectional geometry 
Debris basinldetention basin Energy dissipator 

C] Other (Describe): 

2. Drawina Checkiist 

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

3. Hvdraulic Considerations 

The channel was designed to carty (cfs) andlor the , -year flood. 

The design elevation in the channel is based on (check one): 

Subcritical flow Critical flow Supercritical flow Energy grade line 

if there is the potential for a hydrauiic jump at the foiiowing locations, check ail that apply and attach an explanation of how the hydraulic jump 
is controlled without affecting the stability of the channel. 

inlet to channei Outlet of channei At Drop Structures At Transitions 
Other locations (specify): 

4. Sediment Transoort Considerations 

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

c. BRIDGE/CULVERT 

Fiooding Source: Camelback Wash 

Name of Structure: Sarivai Road Culvert 

1. This revision reflects (check one): 

[XI New bridgelculvert not modeled in the FiS 
Modified bridgelculvert previously modeled in the Fi,S 
New analysis of bridgelcuivelt previously modeled in the FIS 

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

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

Dimensions (height, width, span, radius, length) Erosion Protection 
rn Shape (culverts only) Low Chord Elevations - Upstream and Downstream ' 

Material rn Top of Road Elevations - Upstream and Downstream 
Beveling or Rounding [XI Structure Invert Elevations - Upstream and Downstream 

C] Wing Wail Angle rn Stream lnvelt Elevations - Upstream and Downstream 
Skew Angle rn Cross-Section Locations 

[XI Distances Between Cross Sections 

4. Sediment Transport Considerations 

Was sediment transport considered? Yes No If yes, then fill out Section F (Sediment Transport). 

0 
if No, then attach your explanation for why sediment transpolt was not considered. 
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Drop structures 
Transitions in cross sectional geometry 
Energy dissipator 

B. CHANNELIZATION 

Fiwding Source: 

Name of Structure: 

, ACC~SSON Structures 

The channeiization includes (check one): 

C] Levees [Attach Section E (LeveeIFloodwail)] 
Superelevated sections 

C] Debris basinldetention basin 
C] Other (Describe): 

2. Drawina Checklist 

Attach the plans of the channeiization certified by a registered professional engineer, as described In the instructions. 

3. Hvdraulic Considerations 

The channel was designed to carry (cfs) andlor the , -year flood. 

The design elevation In the channei is based on (check one): 

Subcriticai flow Critical flow Supercriticai flow C] Energy grade line 

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

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

4. Sediment Transoort Considerations 

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

C. BRIDGUCULVERT 

Flooding Source: Camelback Wash 

Name of Structure: Aisup Road Culvert 

1. This revision reflects (check one): 

[XI New bridgelculvert not modeled in the FiS 
Modified bridgelculvert previously modeled in the FiS 
New analysis of bridgelculvert previously modeled in the FiS 

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

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

Dimensions (height, width, span, radius, length) C] Erosion Protection 
[XI Shape (culverts Only) Low Chord Elevations - Upstream and Downstream 

' 

[XI Material €4 Top of Road Elevations - Upstream and Downstream 
Beveling or ~ounding Structure Invert Elevations - Upstream and Downstream 

C] Wlng Wail Angle [XI Stream invert Elevations -Upstream and Downstream 
Skew Angle [XI Cross-Section Locations 

[XI Distances Between Cross Sections 

4. Sediment Transport Considerations 

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

, . 
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Explanation on Sediment Transport Considerations 

Culverts are periodically maintained by either the FCDMC or the appropriate local government 
maintenance staff. Culverts were modeled in a clean condition. 



MT-2 Form 3 Pages 3 to 10 Section D through F 

Explanation on Omission of pager 3 to 10. 

Pages 3 to 10 are not applicable to this revision request and are omitted on purpose. 





April 21,2003 

Hazards Study Branch 
Federal Emergency Management Agency 
500 C Street SW 
Washington, D.C. 20472 

SUBJECT: Camelback Road Wash Floodplain Delineation Study 

To Whom It May Concern: 

I have reviewed the Letter of Map Revision (LOMR) package for the new floodplain of 
Camelback Road Wash. Concenling the portion of the LOMR that affects the City of 

a Goodyear, as the person responsible for Floodplain Administration for the City of 
Goodyear, I will adopt, enforce, and regulate the floodplain. 

Sincerely, 

CITY OF GOODYEAR 

David Ramirez 
City Engineer 

Community Development Deportment - Engineering 
190 North Litchfield Road P.O. Box 5100 Goodyear, Arizona 85338 

623-932-3005 Fax 623-932-7748 1-800-872-1749 TDD 623-932-6500 



May 8,2003 

IIazards SLiidy 3raiich 
Federal Emergency Management Agency 
500 C Street SW 
Washington, D.C. 20472 

SUBJECT: CAMELBACK ROAD WASH FLOODPLAIN DELINEATION STUDY 

To Whom It May Concern: 

I have reviewed the Letter of Map Revision (LOMR) package for revising the floodplain of 
Camelback Road Wash. A portion of this floodplain lies within unincorporated Maricopa 
County Arizona but may be within the future City jurisdiction area upon annexation by the City. . , 

Concerning the portion of the LOMR that affects the City of Glendale, Arizona, as the person 
responsible for Floodplain Administration for the City of Glendale, I will adopt and enforce the 
related, modified regulatory floodway as it comes into the City's jurisdiction. The City does not 
assume liabilities or enforcement on areas that violate the floodplain regulations prior to coming 
into the City's jurisdiction. 

Sincerely, 

Larry J. Broyles, P.E. 
City Engineer 

City of Glendale 
Municipal Complex 5850 West Glendale Avenue . Glendale, Arizona 85301-2599 . Phone (623) 930-2000 



FLOOD CONTROL DISTRICT 
of 

Maricopa County BOARD OF DIRECTORS 
Fulton Brock 

2801 West Durango Street Phoenix, Arizona 85009-6399 Andrew Kunasek 
Telephone (602) 506-1 501 Don Stapley 

Fax (602) 506-4601 Mary Kose Garrido Wilcox 
TT (602) 506-5897 Max W. Wilson 

November 17,2003 

Hazards Study Branch 
Federal Emergency Management Agency 
500 C Street SW 
Washington, D.C. 20472 

SUBJECT: Camelbaclc Road Wash Floodplain  eli in eat ion Study 

To Whom It May Concern: 

I have reviewed the Letter of Map Revision (LOMR) package for the new proposed floodplain 
for Camelback Road Wash. Concerning the portion of the LOMR that affects Unincorporated 
Maricopa County, as the person responsible for Floodplain Administration for Unincorporated 
Maricopa County, I will adopt and enforce the new proposed floodplain. 

Yours rruly, 

Michael S. Ellegood, P.E. 
Chief Engineer and General Manager 





FLOOD CONTROL DISTRICT 
of 

Maricopa County 

2801 West Durango Street Phoenix, Arizona 85009-6399 
Telephone (602) 506-1 501 

Fax (602) 506-4601 

December 1,2003 

Pernille Buch-Pedersen 
Regional Manager 
Michael Baker Jr. Inc. 
3601 Eisenhower Avenue, Suite 600 
Alexandria, VA 22304 

RE: Transmitting Camelback Road Wash Floodplain Delineation Study 

BOARD OF DIRECTORS 
Fulton Brock 

Andrew Kunasek 
Don Stapley 

Mary Rose Garrido Wilcox 
Max W. Wilson 

Dear Ms. Buch-Pedersen: 

I herewith submit for review and processing, a floodplain delineation study (two volumes, 
Floodplain Analysis and N-value Report) for Camelback Road Wash. This is a previously 
unstudied flooding reach. The upstream end of this study aes into the downstream end of the 
existing Perryvllle Road Wash floodplain, and the downstream end ties into the Bullard Wash 
floodplain. 

A copy of the hydrology basis (entitled Loop 3031White Tanks Area Drainage Master Plan 
Update, November 4,2002) for this delineation was sent to you in September 2003, as part of 
Case Number 03-09-165313, Bullard Wash. A Survey Report for this area was also sent to you at 
that time. 

AutoCAD 2000 dxf files are included at the back of the Floodplain Analysis volume. If you 
have any questions, please contact me at 602-506-4732, or mwd@mail.maricopa.gov. 

Yours truly, 

Michael ~Gncan,  PE, CFM 
Project Manager 

Enclosures 



Pernille Buch-Pedersen 
Page 2 of 2 

cc: Max Yuan, P.E., Project Manager 
I-Iazards Study Branch, Mitigation Directorate 
Federal Emergency Management Agency 
500 C Street SW 
Washington, D.C. 20472-0001 

Brian Cosson 
Arizona State Floodplain Coordinator 
Arizona Dept. of Water Resources 
Office of Water Engineering 
500 N 3rd ST 
Phoenix, AZ 85004 

Larry Broyles, P.E., City Engineer 
Engineering Department 
Oty of Glendale 
5850 W Glendale Av, 3rd Floor 
Glendale, AZ 85301-2599 

David Ramirez, P.E., City Engineer 
Community Development Dept. - Engineering 
City of Goodyear 
P.O. Box 5100 
Goodyear, AZ 85338 

Massoud Rezakhani, CFM 
URS Corporation 
7720 N. 16th St., Suite 100 
Phoenix, AZ 85020 



iE&/ FEMA MAP COORDINATION CONTRACTOR 

Mr. Michael Duncan, P.E., CFM IN REPLY REFER TO: 
Senior Engineer Case No.: 04-09-0318P 
Flood Control District of Maricopa County Communities: Cities of GI 
2801 West Durango Street and Marico 
Phoenix, AZ 85009 Community Nos.: 040045 

3 16-ACK.FRQ 

Dear Mr. Duncan: 

This responds to your request dated December 1,2003, that the Department of Home 
Federal Emergency Management Agency (FEMA) issue a revision to the Flood Insurance Rate Map 
(FIRM) for Maricopa County, Arizona and Incorporated Areas. Pertinent information about the request is 
listed below. 

Identifier: Loop 303, White Tanks ADMP Update, 
Floodplain Delineations 

Flooding Source: Camelback Road Wash 

FIRM Panel(s) Affected: 04013C1590 G and 1595 G 

FEMA has implemented a procedure to recover costs associated with reviewing and processing requests 
for modifications to published flood information and maps. Effective September 1,2002, FEMA revised 
that fee schedule. A copy of the notice summarizing the current fee schedule, which was published in the 
Federal Register, is enclosed for your information. In accordance with this schedule, the fee for your 
request is $4,200 and must be submitted before we can continue processing your request. Payment of this 
fee must be made in the form of a check or money order, made payable in U.S. funds to the National Flood 
Insurance Proeram (NFIP), or credit card payment. For identification purposes, the case number 
referenced above must be included on the check or money order. We will not perform a detailed technical 
review of your request until we receive this payment. 

Payment must be forwarded to one of the addresses listed below. 

Using U.S. Postal Service: Using overnight service: 
Federal Emergency Management Agency FEMA Fee-Charge System Administrator 
Fee-Charge System Administrator C/O Dewberry & Davis 
P.O. Box 3173 METS Division, Stop 19A 
Merrifield, VA 221 16-3 173 840 1 Arlington Boulevard 

Fairfax, VA 22031 

We have completed an inventory of the items that you submitted. The items identified below are required 
before we can begin a detailed review of your request. 

@ Our review of the submitted information revealed that the contour lines were not included on the work 
maps entitled "Loop 303 Corridor~White Tanks ADMP Update Flood Delineation Study F.C.D. Contract 

3601 Eisenhower Avenue, Alexandria, Virginia 223046425 PH: 703.960.8800 FX: 703.960.9125 

Michael Baker Jr., Inc., under contract with the FEDERAL EMERGENCY MANAGEMENT AGENCY, is a 
Map Coordination Contractor for the National Flood Insurance Program 



No. 99-40," Sheets 35, 36, and 37 of 64, prepared by URS Corporation, dated October, 2002, and on the 
work maps in electronic format submitted on a diskette entitled "Camelback Road Wash Antocad 2000 dxf 
fiIes," also prepared by URS Corporation, dated November 15, 2003. Please provide revised work maps, 
certified by a registered professional engineer, and work maps in electronic format that include contour 
lines that support the input data in the submitted Camelback Road Wash HEC-RAS model. 

All required items (except the required fee) are to be submitted to us at the address shown at the bottom of 
the first page. If all required items are not submitted within 90 days of the date of this letter, we will treat 
any subsequent request as an original submittal, and it will be subject to all submittallpayment procedures. 

If you are unable to meet the 90-day deadline for submittal of required items, and would like FEMA to 
continue processing your request, you must request an extension of the deadline. This request must be 
submitted to us in writing and must provide (1) the reason why the data cannot be submitted within the 
requested t i m e h e ,  and (2) a new date for the submittal of the data. FEMA receives a very large volume 
of requests and cannot maintain inactive requests for an indefinite period of time. Therefore, the fees will 
be forfeited for any request for which neither the requested data nor a written extension request is received 
within 90 days. 

When you write us about your request, please include the case number referenced above in your letter. 

If you have general questions about your request, FEMA policy, or the NFIP, please call the FEMA Map 
Assistance Center, toll free, at 1-877-FEMA MAP (1-877-336-2627). If you have specific questions 
concerning your request, please call the Revisions Coordinator for your State, Pernille Buch-Pedersen, who 
may be reached at (703) 317-6224. 

Sincerely, 

Andrea L. Ryon, P.E., Director 
Engineering Division 
Michael Baker Jr.. Inc. 

Enclosure 

cc: Mr. Michael Ellegood, P.E. 
Chief Engineer and General Manager 
Flood Control District of 
Maricopa County 

Ms. Shanna Yager, CFM 
Principal 
Floodplain Administration 
Flood Control District of Maricopa County 

Mr. Daniel A. Shenvood, P.E. 
Senior Civil Engineer 
City of Glendale 

Mr. Brian Cosson 
NFIP Coordinator 
Arizona Department of Water Resources 

Mr. David Ramirez, P.E. 
City Engineer 
Community Development 
Department - Engineering 

City of Goodyear 

Mr. Massoud Razakhani, CFM 
Project Engineer 
URS Corporation 



Federal Emergency Management Agency 
Washington, D.C. 20472 

FEE SCHEDULE FOR PROCESSING REQUESTS FOR MAP CHANGES 

This notice contains the revised fee schedule for processing certain types of requests for changes to 
National Flood Insurance Program (NFIF') maps. The change in the fee schedule will allow PEMA 
to further reduce the expenses to the NFIP by more fully recovering the costs as&ciated with 
processing conditional and final map change requests. The revised fee schedule for map changes 
is effective for all requests dated September 1,2002, or later and supersedes the current fee 
schedule, which was established on June 1,2000. 

To develop the revised fee schedule for conditional and final map change requests, PEMA 
evaluated the actual costs of mviewing and pmcesing reqwts f& ~ o n d i t i o d  Letters of Map 
Amendment (CLOMAs), Conditional Letters of Mau Revision -based on Fill (CLOMR-Fs). 
conditional Letters of Map ~evision (CLOMRS)), L&em of Map Revision - ba&l on Fii 
WMR-FS), mein of ~ a p  ~evision ~.DMRS), and physical ~ a p  ~ e v i s i 0 1 ~ ~  em). 

:;, .,,:L .. 

~ r m ~ ~ , + ~ + ~ ~ & ~ ~ - ~ , ~ 2 m l . ~ b ~ ~ w t h c  
following d q w  audptqctssing fe&, which are be submitted with aU qquests subpitted on or 
after September 1,2002, that are not othawise exempted -44 CFR 72.5. Those fees below 

a shown in bold foxmat reflect a change in the fee established in June 1,2000. 
- 

Fee Schedule for Requwts for CLOMAs, CLOMR-Fs, and LOMR-Fs - 

Request for single-lotlsingleshucture CLOMA and CLOMR-F ............................. $500 
Request for s i n g l e l o t l s i n g l s s ~  LOMR-F ....................................................... $425 
Request for single-lot/single-s- IDMR-F based on as-built 
information (CLOMR-F peviously issued by us) ........................................ $325 

Request for multiple1otlmultiplsshuchue CU)MA ...................................... $700 
Request for multiplsIotlmultip1e-ktwture CLOMR-F and LOMR-F i . .  ............... W 
Request for multiplelot/multiplsstructure LOMR-F based on 
as-built information (CLOMR-Fpreviously issued) ...................................... $700 

Fee Schedule for Requeats for CLOMRs 

Request based on new hydrology, bridge, culvert, channel, or 
combination of any of these ................................................................. $4,000 

Request based on levee, berm, or other structural measure ............................... $4,500 



Fee Schedule for Requests for LOMRs and PMRs 

Requesters must submit.the review and processing fees shown below with requests for LOMRs 
and PMRs dated June 1,2000, or later that are not based on structural measures or alluvial fans. 

Request based on bridge, culvert, channel, or combination thereof ...................... 
Request based on levee, berm, or other structural measure ............................... $6,000 
Request based on as-built idonnation submitted as follow-up to CLOMR ............. $3@0 

- 
Fees for CLOMRs, LOMRs, and PMRs Based on Structural Measures on Alluvial Fans 

FEMA has maintained $5,000 as the initial fee for requests for CUlMRs and LOMRs based on 
structural measures on alluvial fans. PEMA will also continue to recover the remainder of the 
review and pwss ing  costs by invoicing the requester before issuing a determination letter, 
consistent with current practice. The pr&ailing-private-sector labor-rate charged to FEMA ($50 
per hour) will continue to be used to calculate the total reimbursable fees. 

Payment Submiadon Requhmenb 

Requestem must make ft4 p a w  for nonexempt requests before we render services. This 
payment must be in the fan; of a check amoney ordar or by credit card payment. Please make all 
checks and mbaay ordaB in U.S. hmds payable to the NaHonal FIood Znsurrbtce P r o g d .  We 
will deposit al l  fees coflected to the National Hood Insurance hd, which is the source of funding 
for pmviding this service. 



FLOOD CONTROL DISTRICT of Maricopa County 
2801 West Durango Street 
Phoenk, Arizona 85009-6399 
(602) 506-1501 
FAX: (602) 506-4601 
TT: (602) 506-5897 

TO: David Ramirez, PE 
City of Goodyear 
190 N Litchfield Rd 
Goodyear AZ 

SUBJECT: Draft copy of Camelback Road Wash Floodplain Analysis 

WE ARE SENDING YOU THE FOLLOWING ITEMS: Enclosed Under separate cover 

Shop Drawings C] Prints Legal Description C] Samples Reports 

rn Specification Change Order Copy of Letter Plans Other 

THESE ARE TRANSMITTED: 

C] For approval Approved as submitted 

For your use C] Approved as noted 

C] As requested C] Returned for corrections 

Resubmit copies for approval For review and comments 

Submit copies for d~stribution Return corrected prints 

FOR ESTIMATE DUE: Borrowed prints being returned 

Remarks: - 
SIGNED: 

Mike Duncan, PE, CFM ' . . 

Flood Delineation Group 
602-506-4732 



of 
Maricopa County BOARD OF DIRECTORS 

Fulton Brock 
2801 West Durango Street Phoenix, Arizona 85009-6399 Andrew IKunaseIk 

Telephone (602) 506-1 501 
Fax (602) 506-4601 

Don Stapley 

TT (602) 506-5897 
Mary Rose Garrido Wilcox 

Max W. Wilson 

March 17,2004 

Pernille Buch-Pedersen, Regional Manager 
Baker Civil 
3601 Eisenhower Avenue, Suite 600 
Alexandria, Virginia 22304 

Subject: Response to review comments of December 22,2003 

Case No: 04-09-031 8P 

Identifier: Loop 303, white Tanks ADMP Update 
Flooding Sources: Camelback Road Wash 

Communities: 040037 Maricopa County Unincorporated Areas, Arizona 
040045 City of Glendale, AZ 
040046 Citv of Goodvear. AZ 

Map No.: 040 13C 

Dear Ms. Buch-Pedersen: 

In response to the comments of your letter of December 22, 2003, topographic contours (from a 
previous study) have been added to the Floodplain Work Map Sheets 35, 36, and 37. 1 have 
enclosed one copy of each in full size and one copy of each in 11" x 17" size, for your use. As 
stated in the map notes, please keep in mind that this LOMR is based on field survey, and that 
the contours are provided to show locations of roads, ditches, etc. only. 

Downstream of this LOMR, there is a LOMR for Bullard Wash, which your group is also 
processing (case no. 03-09-1653P). We are preparing responses to your comments for this 
LOMR and expect to send them to you in the near future. 

If you have any questions, please contact me at (602) 506-4732, or mwd@mail.maricopa.gov. 

Sincerely, 

Michael Duncan, PE, CFM 
Project Manager 
Flood Delineation Grouo 

Enclosures 



Copies to: Max Yuan, P.E., Project Engineer 
Hazards Study Branch, Mitigation Directorate 
Federal Emergency Management Agency 
500 C Street SW 
Washington, D.C. 20472-0001 

Elliot Silverston, Ph.D., P.E. 
URS Corporation 
7720 N 16th St, Suite 100 
Phoenix AZ 85020 



NATIONAL FLOOD INSURANCE PROGRAM 
FEMA MAP COORDINATION CONTRACTOR 

May 26,2004 

Mr. Michael Duncan, P.E., CFM IN REPLY REFER TO: 
Senior Engineer Case No.: 04-09-031 8P 
Flood Control District of Maricopa County Communities: Cities of Glendale and Goodyear 
2801 West Durango Street and Maricopa County, AZ 
Phoenix, AZ 85009 Community Nos.: 040045,040046, and 040037 

Dear Mr. Duncan: 
M~H,A \7 

 his responds to your submittal date&ylf, 2004, con~erning a D e c e m b ~ 2 0 0 3 ,  request that the 
Department of Homeland Security's Federal Emergency Management Agency (FEMA) issue a revision to 

ance Rate Map (FIRM) for Maricopa County, Arizona and Incorporated Areas. Pertinent 
nt the request is listed below. 

Loop 303, White Tanks ADMP Update, 
. ,,--..-.- Floodplain Delineations 

Camelback Road Wash 

04013C1590 G and 1595 G 

of the items that you submitted. We have received the data and the 
review and processing fee ($4,200) required to begin a detailed technical review of your request. If 
additional data are required, we will inform you withim 60 days of the date of this letter. 

Please direct questions concerning your request to us at the address shown at the bottom of this page. For 
identification purposes, please include the case number referenced above on all correspondence. 

If you have general questions about your request, FEMA policy, or the National Flood Insurance Program, 
please call the FEMA Map Assistance Center, toll free, at 1-877-FEMA MAP (1-877-336-2627). If you 

3601 EirenhowerAvenue, Aiexandrla, Virginia 22304-6425 PH: 703.960.8800 R(: 703.960.9125 

Michael Baker Jr., Inc., under contract with the FEDERAL EMERGENCY MANAGEMENT AGENCY, is a 
Map Coordination Contractor for the National Flood Insurance Program 



have specific questions concerning your request, please call the Revisions Coordinator for your State, 
Mr. Craig Kennedy, who may be reached at (703) 960-8800, ext. 3091. 

Sincerely, 

Sheila M. Norlin 
National LOMC Manager 
Michael Baker Jr., Inc. 

cc: Mr. Michael Ellegood, P.E. 
Chief Engineer and General Manager 
Flood Control District of Maricopa County 

Mr. Ted Collins 
Principal 
Floodplain Administration 
Flood Control District of Maricopa County 

Mr. Daniel A. Sherwood, P.E. 
Senior Civil Engineer 
City of Glendale 

Mr. David Ramirez, P.E. 
City Engineer 
Community Development 
Department - Engineering 

City of Goodyear 

Mr. Brian Cosson 
NFIP Coordinator 
Arizona Department of Water Resources 

Mr. Massoud Razakhani, CFM 
Project Engineer 
URS Corporation 



NATIONAL FLOOD INSURANCE PROGRAM 
FEMA MAP COORDINATION CONTRACTOR 

AUG 2 0 2004 

Mr. Michael Duncan, P.E., CFM IN REPLY REFER TO: 
' L 4as'r" 

Senior Engineer Case No.: 04-09-0318P 
Flood Control District of Maricopa County Communities: Cities of Glendale and Goodyear 
2801 West Durango Street and Maricopa County, AZ 
Phoenix, AZ 85009 Community Nos.: 040045,040046, and 040037 

Dear Mi. Duncan: 

This is in regard to your September 15,2003, request that the Department of Homeland Security's Federal 
Emergency Management Agency (FEMA) issue a Letter of Map Revision for the above-referenced 
communities. In our letter to you dated May 26,2004, we indicated we were reviewing the data submitted 
in support of your request and, within 60 days of the date of that letter, we would notify you if we needed 
additional data or if we encountered delays. Because we have encountered such delays, we will need 
additional time to complete our review. Therefore, we will inform you of our findings within 30 days of 
the date of this letter. 

If you have general questions about your request, FEMA policy, or the National Flood Insurance Program, 
please call the FEMA Map Assistance Center, toll free, at I-877-FEMA MAP (1-877-336-2627) If you 
have specific questions concerning your request, please call the Revisions Coordinator for your State, 
Mr. Craig Kennedy, who may be reached at (703) 960-8800, ext. 3091. Pjdtvb u 6 d G f  

Sincerely, 

,----. 

Sheila M. Norlin 
National LOMC Manager 1 !@KT~W 
Michael Baker Jr., Inc. 

cc: Mr. Timothy S. Phillips, P.E. Mr. David Ramirez, P.E. 
Acting Chief Engineer and General Manager City Engineer 
Flood Control District of Maricopa County Community Development 

Department - Engineering 
Mr. Ted Collins City of Goodyear 
Principal Floodplain Coordinator 
Flood Control District of Maricopa County Mr. Brian Cosson 

NFIP Coordinator 
Mr. Daniel A. Shenvood, P.E. Arizona Department of Water Resources 
Senior Civil Engineer 

0 City of Glendale 

3601 Eisenhower Avenue, Alexandria, Virginia 22304-6425 PH: 703.960.8800 FX: 703.960.912s 

Michael Baker Jr., Inc., under contract with the FEDERAL EMERGENCY MANAGEMENT AGENCY, is a 
Map Coordination Contractor for the National Flood Insurance Program 



Federal Emergency Management Agency 
Waslungton, D C. 20472 

SEP 1 5 2004 RECElVEQ 

CERTIFZED MAIL 
RETURN RECEIPT REQUESTED 

The Honorable Elaine M. Scruggs 
Mayor, City of Glendale 
5850 West Glendale Avenue 
Glendale, AZ 85301 

Dear Mayor Scmggs: 

IN REPLY REFER 
Case No.: 
Community Name: 
Community No.: 
Effective Date of 
This Revision: 

The Flood Insurance Study report and Flood Insurance Rate Map for your community have been revised by 
this Letter of Map Revision (LOMR). Please use the enclosed annotated map panel(s) revised by this 
LOMR for floodplain management purposes and for all flood insurance policies and renewals issued in your 
community. 

Additional documents are enclosed which provide information regarding this LOMR. Please see the List of 
Enclosures below to determine which documents are included. Other attachments specific to this request 
may be included as referenced in the Determination Document. If you have any questions regarding 
floodplain management regulations for your community or the National Flood Insurance Program WIP) in 
general, please contact the Consultation Coordination Officer for your community. If you have any 
technical questions regarding this LOMR, please contact the Director, Federal Insurance and Mitigation 
Division of the Department of Homeland Security's Federal Emergency Management Agency (FEMA) in 
Oakland, California, at (510) 627-7103, or the FEMA Map Assistance Center toll free at 1-877-336-2627 
(1-877-FEMA MAP). Additional information about the NFIP is available on our website at 
http://www.fema.~ov/nfiv. 

Sincerely, 

Max H. Yuan, P.E., Project Engineer 
Hazard Identification Section 
Mitigation Division 
Emergency Preparedness 
and Response Directorate 

For: Doug Bellorno, P.E., CFM, Acting Chief 
Hazard Identification Section 
Mitigation Division 
Emergency Preparedness 
and Response Directorate 

List of Enclosures: 
Letter of Map Revision Determination Document 
Annotated Flood Insurance Rate Map 
Annotated Flood Insurance Study Report 

cc: (See attached list.) 



Courtesy Copies List - City of Glendale 

The Honorable Andrew W. Kunasek 
Chairman, Maricopa County 
Board of Supervisors 

The Honorable James M. Cavanaugh 
Mayor, City of Goodyear 

Mr. Daniel A. Shenvood, P.E. 
Senior Civil Engineer 
City of Glendale 

Mr. Timothy S. Phillips, P.E. 
Acting Chief Engineer and General Manager 
Flood Control District of Maricopa County 

Mr. Michael Duncan, P.E., CFM 
Senior Engineer 
Flood Control District of Maricopa County 

Mr. Ted Collins 
Principal Floodplain Coordinator 
Flood Control District of Maricopa County 

Mr. David Ramirez, P.E. 
City Engineer 
Engineering Division 
Community Development Department 
City of Goodyear 

Mr. Brian Cosson 
NFIP Coordinator 
Arizona Department of Water Resources 

Mr. Massoud Rezakhani, CFM 
Project Engineer 
URS Corporation 
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@ Federal Emergency Management Agency 
Washington, D.C. 20472 

LETTER OF MAP REVISION 
DETERMINATION DOCUMENT 

COMMUNITY AND REVISION INFORMATION PROJECT DESCRIPTION 

NO PROJECT 

COMMUNITY 

BASIS OF REQUEST 

BASE MAP CHANGES 

HYDROLOGIC ANALYSIS 

HYDRAULIC ANALYSIS 

NEW TOPOGRAPHIC DATA 

City of Glendale 
Maricopa County 

Arizona 

COMMUNITY NO.: 040045 

Loop 303 White Tanks ADMP Update Floodplain 
Delineatiis 

REVISED REACH(ES) 

APPROXIMATE LATITUDE 8 LONGITUDE: 33.500, -1 12.437 
SOURCE: USGS QUADRANGLE DATUM: NAD 83 

Camelback Wash - from its confluence with Bullard Wash to approximately 2.300 feet upstream of Culiis Road 

SUMMARY OF REVISIONS 

ctive Flooding: Zone X (shaded) No BFEs' 
Revised Flooding: Zone AE BFEs 
Increases: YES YES 
Decreases: NONE NONE 

BFEs - Base Flood Elevations 

ANNOTATED MAPPING ENCLOSURES 

TYPE: FIRM" NO.: 04013C1590 G Date: July 19.2001 
TYPE: FIRM NO.: 04013C1595 G Date: July 19.2001 

ANNOTATED STUDY ENCLOSURES 

DATE OF EFFECTIVE FLOOD INSURANCE STUDY REPORT: July 19.2001 
SUMMARY OF DISCHARGES TABLE 3 
PROFILE: 1267P 

FlRM - Flood Insurance Rate Map; '* FBFM - Flood Boundaty and Floodway Map; "** FHBM -Flood Hazard Boundary Map 

DETERMINATION 

This document provides the determination from the Department of Homeland Security's Federal Emergency Management Agency (FEMA) 
regarding a request for a Letter of Map Revision (LOMR) for the area described above. Using the information submitted, we have 
determined that a revision to the flood hazards depicted in the Flood lnsurance Study (FiS) report andlor National Flood insurance 
Program (NFIP) map is warranted. This document revises the effective NFlP map, as indicated in the attached documentation. Please 
use the enclosed annotated map panels revised by this LOMR for floodplain management purposes and for all flood insurance policies and 
renewals in your community. 

This determination is based on the flood data presentiy available. The enclosed documents provide additional information regarding this determination. If 
you have any questions about this document, please contact the FEMA Map Assistance Center toll free at 1-877-336-2677 (1-877-FEMA MAP) or by letter 
addressed to the LOMR Depot. 3601 Eisenhower Avenue. Alexandria. VA 22304. Additional information about the NFlP is available on our website at 

://www.fema.aov/nfig. 

rn H 4-- 
Max H. Yuan. P.E., Project Engineer 
Hazard Identification Section 
Mitigation Division 
Emergency Preparedness and Response Directorate 102426 D.AO4090318 1021AC 
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$PART@$ @ Federa Emergency Management Agency 
Washington, D.C. 20472 

*%No S+ 

LETTER OF MAP REVISION 
DETERMINATION DOCUMENT (CONTINUED) 

OTHER COMMUNITIES AFFECTED BY THIS REVISION 

CID Number: 040046 Name: City of Goodyear, Maricopa County, Arizona 
AFFECTED MAP PANELS 

TYPE: FIRM NO.: 04013C1590 G Date: July 19,2001 
TYPE: FIRM NO.: 04013C1595 G Date: July 19,2001 

AFFECTED PORTIONS OF THE FLOOD INSURANCE STUDY REPORT 

DATE OF EFFECTIVE FLOOD INSURANCE STUDY REPORT: July 19.2001 
SUMMARY OF DISCHARGES TABLE 3 

CID Number: 040037 Name: Maricopa County, Arizona 
AFFECTEDMAPPANELS 

TYPE: FIRM NO.: 04013C1590 G Date: July 19.2001 
TYPE: FIRM NO.: 04013C1595 G Date: July 19.2001 

AFFECTED PORTIONS OF THE FLOOD INSURANCE STUDY REPORT 

DATE OF EFFECTIVE FLOOD INSURANCE STUDY REPORT: July 19,2001 
SUMMARY OF DISCHARGES TABLE 3 
PROFILES: 1266P and 1267P 

This determination is based on the flood data presently available. The enclosed documents provide additional information regarding this determination. If 
you have any questions about this document, please contact the FEMA Map Assistance Center toll free at 1-877-3362677 (1-877-FEMA MAP) or by letter 
addressed to the LOMR Depot. 3601 Eisenhower Avenue, Alexandria, VA 22304. Additional information about the NFlP is available on our website at 
hn~://www.fema.aov/nfie. 

m *. 4- 
Max H. Yuan, P.E.. Project Engineer 
Hazard Identification Section 
Mitigation Dlviskm 
Emergency Preparedness and Response Directorate 102426 D.AO4090318 1021AC 
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Federal Emergency Management Agency 
Washington, D.C. 20472 

6%u sk 

LETTER OF MAP REVISION 
DETERMINATION DOCUMENT (CONTINUED) 

COMMUNITY INFORMATION 

APPLICASLE NFIP REGULATIONSICOMMUNITY OBLIGATION 

We have made this determination pursuant to Section 206 of the Flood Disaster Protection Act of 1973 (P.L. 93-234) and in accordance 
with the National Flood Insurance Act of 1968, as amended (Title XI11 of the Housing and Urban Development Act of 1968, 
P.L. 90-448), 42 U.S.C. 4001-4128, and 44 CFR Part 65. Pursuant to Section 1361 of the National Flood Insurance Act of 1968, as 
amended, communities participating in the NFIP are required to adopt and enforce floodplain management regulations that meet or 
exceed NFlP criteria. These criteria, including adoption of the F'IS report and FIRM, and the modifications made by this LOMR, are the 
minimum requirements for continued NFIP participation and do not supersede more stringent StatelCommonwealth or local requirements 
to which the regulations apply. 

COMMUNITY REMINDERS 

We based this determination on the 1-percent-annual-chance discharges computed in the submitted hydrologic model. Future 
development of projects upstream could cause increased discharges, which could cause increased flood hazards. A comprehensive 
restudy of your community's flood hazards would consider the cumulative effects of development on discharges and could, therefore, 
indicate that greater flood hazards exist in this area. 

community must regulate all proposed floodplain development and ensure that permits required by Federal andlor 
StatelCommonwealth law have been obtained. State/Commonwealth or community officials, based on knowledge of local conditions and 
in the interest of safety, may set higher standards for construction or may limit development in floodplain areas. If your 
StatelCommonwealth or community has adopted more restrictive or comprehensive floodplain management criteria, those criteria take 
precedence over the minimum NFIP requirements. 

We will not print and distribute this LOMR to primary users, such as local insurance agents or mortgage lenders; instead, the community 
will serve as a repositoiy for the new data. We encourage you to disseminate the information in this LOMR by preparing a news release 
for publication in your community's newspaper that describes the revision and explains how your community will provide the data and 
help interpret the NFIP maps. In that way, interested persons, such as property owners, insurance agents, and mortgage lenders, can 
benefit from the information. 

This determination is based on the Rood data presently available. The enclosed documents provide additional information regarding this determination. If 
you have any questions about this document, please contact the FEMA Map Assistance Center toll free at 1-877-336-2677 (1-877-FEMA MAP) or by letter 
addressed to the LOMR Depot, 3601 Eisenhower Avenue, Alexandria, VA 22304. Additional information about !he NFIP is available on our website at 
httoJ/www.fema.sov/nfip. 

rn 4b 
Max H. Yuan, P.E., Project Engineer 
Hazard Identification Section 
Mitigation Division 
Emergency Preparedness and Response Directorate 102426 D.AO4090318 102iAC 



Federal Emergency Management Agency 
Washington,  D.C. 20472 

We have designated a Consultation Coordination Officer (CCO) to assist your community. The CCO will be the primary liaison between 
your community and FEMA. For information regarding your CCO, please contact: 

Ms. Sally M. Ziolkowski 
Director, Federal Insurance and Mitigation Division 
Federal Emergency Management Agency, Region IX 

11 11 Broadway Street, Suite 1200 
OaWand, CA 94607-4052 

(510) 627-7103 

STATUS OF THE COMMUNITY NFIP MAPS 

IS report were submitted to your community for review on June 17,2004. We will incorporate the modifications made by 
'nto the revised FIRM and FIS report before they become effective. 

This determination is based on the flood data presently available. The enclosed documents provide additional information regarding this determination. If 
you have any questions about this document, please contact the FEMA Map Assistance Center toll free at 1-877-3362677 (1-877-FEMA MAP) or by letter 
addressed to the LOMR Depot, 3601 Eisenhower Avenue. Alexandria. VA 22304. Additional information about the NFiP is available on our website at 
httD:/h.fema.aov/nfi~. 

LfK *. 4- 
Max H. Yuan, P.E., Project Engineer 
Hazard Identification Section 
Mitigation Division 
Emergency Preparedness and Response Directorate 102426 D.AO4090318 1021AC 
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LETTER OF MAP REVISION 
DETERMINATION DOCUMENT (CONTINUED) 

PUBLIC NOTIFICATION OF REVISION 

Within 90 days o f  the second publication in the local newspaper, a citizen may request that we reconsider this determination. Any 
request for reconsideration must be based on scientific or technical data. Therefore, this letter will be effective only after the 90-day 
appeal period has elapsed and we have resolved any appeals that we receive during this appeal period. Until this LOMR is  effective, the 
revised BFEs presented in this LOMR may be changed. 

A notice of changes w i l l  be published in the FederalRegister. This information also w i l l  be published in your local newspaper on or 
about the dates listed below. 

LOCAL NEWSPAPER Name: Arizona Business Gazette 
Dates: 09/23/2004 09/30/2004 

PUBLIC NOTIFICATION 
BFE (FEET NGVD) MAP PANEL 

FLOODING SOURCE LOCATION OF REFERENCED ELEVATION EFFECTNE REVISED NUMBER(S) 

Approximately 2,300 feet downstream of Reems Road* NONE 1,049 04013C1595 G 

Approximately 2.200 feet upstream of Curtis Road' NONE 1.118 04013C1590 G 

+Unincorporated Areas of Maricopa County. 
"In City of Glendale 

This determination is based on the flood data presently available. The enclosed documents provide additional information regarding this determination. If 
you have any questions about this document, please contact the FEMA Map Assistance Center toll free at 1-877-3362677 (1-877-FEMA MAP) or by letter 
addressed to the LOMR Depot, 3601 Eisenhower Avenue. Alexandria, VA 22304. Additional information about the NFlP is available on our website at 
htt~://w.fema.oov/nfip. 

m fl 4* 
Max H. Yuan, P.E., Project Engineer 
Hazard Identification Section 
Mitigation Division 
Emergency Preparedness and Response Directorate 102426 D.AO4090318 1021AC 



CHANGES ARE MADE IN DETERMINATIONS OF BASE FLOOD ELEVATIONS FOR THE 
CITIES OF GLENDALE AND GOODYEAR AND THE UNINCORPORATED AREAS OF 
MARICOPA COUNTY, ARIZONA, UNDER THE NATIONAL FLOOD INSURANCE PROGRAM 

On July 19, 2001, the Department of Homeland Security's Federal Emergency Management Agency 
identified Special Flood Hazard Areas (SFHAS) in the Cities of Glendale and Goodyear and in the 
unincorporated areas of Maricopa County, Arizona, through issuance of a Flood Insurance Rate Map 
(FIRM). The Mitigation Division has determined that modification of the elevations of the flood having a 
1-percent chance of being equaled or exceeded in any given year (base flood) for certain locations in 
these communities is appropriate. The modified Base Flood Elevations (BFEs) revise the FIRM for the 
communities. 

The changes are being made pursuant to Section 206 of the Flood Disaster Protection Act of 1973 (Public 
Law 93-234) and are in accordance with the National Flood Insurance Act of 1968, as amended 
(TitleXIII of the Housing and Urban Development Act of 1968, Public Law 90-448), 42U.S.C. 
4001-4128, and 44 CFR Part 65. 

A detailed hydraulic analysis was performed for Camelback Wash to incorporate a new hydrologic 
analysis and floodplain delineation study from the confluence with Bullard Wash to approximately 
2,300 feet upstream of Curtis Road. This has resulted in the establishment of an SFHA and BFEs for the 
revised reach of Camelback Wash. The table below indicates existing and modified BFEs for selected 
locations along the affected lengths of the flooding source(s) cited above. 

Existing BFE Modified BFE 
Location (feet)* (feet)* 

Camelback Wash: 
'Approximately 2,300 feet downstream of Reems Road None 
n 

1,049 
Approximately 2,200 feet upstream of Curtis Road None 1,118 

*National Geodetic Vertical Datum, rounded to nearest whole foot 
'Unincorporated Areas of Maricopa County 
'city of Glendale 

Under the above-mentioned Acts of 1968 and 1973, the Mitigation Division must develop criteria for 
floodplain management. To participate in the National Flood Insurance Program (NFIP), the community 
must use the modified BFEs to administer the floodplain management measures of the NFIP. These 
modified BFEs will also be used to calculate the appropriate flood insurance premium rates for new 
buildings and their contents and for the second layer of insurance on existing buildings and contents. 

Upon the second publication of notice of these changes in this newspaper, any person has 90 days in 
which he or she can request, through the Chief Executive Officer of the community, that the Mitigation 
Division reconsider the determination. Any request for reconsideration must be based on knowledge of 
changed conditions or new scientific or technical data. All interested parties are on notice that until the 
90-day period elapses, the Mitigation Division's determination to modify the BFEs may itself be changed. 
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Any person having knowledge or wishing to comment on these changes should immediately notify: 

The Honorable Elaine M. Scmggs 
Mayor, City of Glendale 
5850 West Glendale Avenue 
Glendale, AZ 85301 

The Honorable James M. Cavanaugh 
Mayor, City of Goodyear 
190 North Litchfield Road 
Goodyear, AZ 85338 

The Honorable Andrew W. Kunasek 
Chairman, Maricopa County 
Board of Supervisors 

301 West Jefferson Street, 10th Floo~ 
Phoenix, AZ 85003 



Federal ~ m e r ~ e n c )  Management Agency 
Waslungton, D.C. 20472 

SEP 1 5 2004 

CERTIFIED MAIL 
RETURN RECEIPT REQUESTED 

The Honorable James M. Cavanaugh 
Mayor, City of Goodyear 
190 North Litchfield Road 
Goodyear, AZ 85338 

IN REPLY REFER TO: 
Case No.: 04-09-03 18P 
Community Name: City of Goodyear, AZ 
Community No.: 040046 
Effective Date of 
This Revision: DEC 3 O 2004 

Dear Mayor Cavanaugh: 

The Flood Insurance Study report and Flood Insurance Rate Map for your community have been revised by 
this Letter of Map Revision (LOMR). Please use the enclosed annotated map panel(s) revised by this 
LOMR for floodplain management purposes and for all flood insurance policies and renewals issued in your 
community. 

Additional documents are enclosed which provide information regarding this LOMR. Please see the List of 
Enclosures below to determine which documents are included. Other attachments specific to this request 
may be included as referenced in the Determination Document. If you have any questions regarding 
floodplain management regulations for your community or the National Flood Insurance Program (NFIP) in 
general, please contact the Consultation Coordination Officer for your community. If you have any 

9 technical questions regarding this LOMR, please contact the Director, Federal Insurance and Mitigation 
Division of the Department of Homeland Security's Federal Emergency Management Agency (FEMA) in 
Oakland, California, at (510) 627-7103, or the FEMA Map Assistance Center toll free at 1-877-336-2627 
(1-877-FEMA MAP). Additional information about the NFIP is available on our website at 
httv:llwww.fema.~ov/nfi~. 

Sincerely, 

Max H. Yuan, P.E., Project Engineer 
Hazard Identification Section 
Mitigation Division 
Emergency Preparedness 
and Response Directorate 

For: Doug Bellorno, P.E., CFM, Acting Chief 
Hazard Identification Section 
Mitigation Division 
Emergency Preparedness 
and Response Directorate 

List of Enclosures: 
Letter of Map Revision Determination Document 
Annotated Flood Insurance Rate Map 
Annotated Flood Insurance Study Report 

cc: (See attached list.) 



Courtesy Copies List - City of Goodyear 

The Honorable Andrew W. Kunasek 
Chairman, Maricopa County 
Board of Supervisors 

The Honorable Elaine M. Scruggs 
Mayor, City of Glendale 

Mr. David Ramirez, P.E. 
City Engineer 
Engineering Division 
Community Development Department 
City of Goodyear 

Mr. Timothy S. Phillips, P.E. 
Acting Chief Engineer and General Manager 
Flood Control District of Maricopa County 

Mr. Michael Duncan, P.E., CFM 
Senior Engineer 
Flood Control District of Maricopa County 

Mr. Ted Collins 
Principal Floodplain Coordinator 
Flood Control District of Maricopa County 

Mr. Daniel A. Shenvood, P.E. 
Senior Civil Engineer 
City of Glendale 

Mr. Brian Cosson 
NFIP Coordinator 
Arizona Department of Water Resources 

Mr. Massoud Rezakhani, CFM 
Project Engineer 
U R S  Corporation 
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I() @ Federal Emergency Management Agency 

Washington, D.C. 20472 

LETTER OF MAP REVISION 
DETERMINATION DOCUMENT 

kK fl  9- 
Max H. Yuan, P.E., Project Engineer 
Hazard Identificatin Section 
Mitigation Division 
Emergency Preparedness and Response Directorate 102426 D.AO4090318 102IAC 

Bve Flooding: Zone X (shaded) No BFEs' 
Revised Flooding: Zone AE BFES 
Increases: YES YES 
Decreases: NONE NONE 

BFEs - Base Flood Elevations 

ANNOTATED MAPPING ENCLOSURES 

TYPE: FIRM' NO.: 04013C1590 G Date: July 19.2001 
TYPE: FIRM NO.: 04013C1595 G Date: July 19,2001 

COMMUNITY AND REVISION INFORMATION 

ANNOTATED STUDY ENCLOSURES 

DATE OF EFFECTIVE FLOOD INSURANCE STUDY REPORT: July 19.2001 
SUMMARY OF DISCHARGES TABLE 3 

PROJECT DESCRIPTION 

NO PROJECT 

COMMUNITY 

' FIRM - Flood Insurance Rate Map: " FBFM - Flood Boundary and Floodway Map: *" FHBM - Flood Hazard Boundary Map 

DETERMINATION 

This document provides the determination from the Department of Homeland Security's Federal Emergency Management Agency (FEMA) 
regarding a request for a Letter of Map Revision (LOMR) for the area described above. Using the information submitted, we have 
determined that a revision to the flood hazards depicted in the Flood Insurance Study (FIS) report andlor National Flood Insurance 
Program (NFIP) map is warranted. This document revises the effective NFIP map, as indicated in the attached documentation. Please 
use the enclosed annotated map panels revised by this LOMR for floodplain management purposes and for all flood insurance policies and 
renewals in your community. 

This determination is based on the flood data presently available. The endosed documents provide additional information regarding this determination. If 
you have any questions about this document, please wnlact the FEMA Map Assistance Center toll free at 1-877-336-2677 (1-877-FEMA MAP) or by letter 
addressed to the LOMR Depot. 3601 Eisenhower Avenue. Alexandria, VA 22304. Additional information about the NFiP is available on our website at 

:Ilwww.fema.aovlnfie. 

BASIS OF REQUEST 

BASE MAP CHANGES 

HYDROLOGIC ANALYSIS 

HYDRAULIC ANALYSIS 

NEW TOPOGRAPHIC DATA 

City of Goodyear 
Maricopa County 

Arizona 

COMMUNITY NO.: 040046 

Loop 303 White Tanks ADMP Update Fioodpiain 
Delineations 

S0uRCE(S)8 
REVISED REACH(ES) 

APPROXIMATE LATITUDE 8 LONGITUDE: 33.500, -112.437 
SOURCE: USGS QUADRANGLE DATUM: NAO 83 

Camelback Wash -from its wnfluence with Bullard Wash to approximately 2.300 feet upstream of Curtis Road 

SUMMARY OF REVISIONS 
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Washington, D.C. 20472 

LETTER OF MAP REVISION 
DETERMINATION DOCUMENT (CONTINUED) 

OTHER COMMUNITIES AFFECTED BY THIS REVISION 

CID Number: 040045 Name: City of Glendale, Maricopa County, Arizona 
AFFECTEDMAPPANELS 

TYPE: FIRM NO.: 04013C1590 G Date: July 19.2001 
TYPE: FiRM NO.: 04013C1595 G Date: July 19,2001 

AFFECTED PORTIONS OF M E  FLOOD INSURANCE STUDY REPORT 

DATE OF EFFECTIVE FLOOD INSURANCE STUDY REPORT: July 19,2001 
SUMMARY OF DISCHARGES TABLE 3 
PROFILE: 1267P 

CID Number: 040037 Name: Maricopa County, Arizona 
AFFECTEDMAPPANELS 

TYPE: FIRM NO.: 04013C1590 G Date: July 19,2001 
TYPE: FIRM NO.: 04013C1595 G Date: ~ u l y  19.2001 

DATE OF EFFECTIVE FLOOD INSURANCE STUDY REPORT: July 19,2001 
SUMMARY OF DISCHARGES TABLE 3 
PROFILES: 1266P and 1267P 

This determination is based on the flood data presently available. The enclosed documents provide additional information regarding this determination. If 
you have any questions about this document, please contact the FEMA Map Assistance Center toll free at 1-877-336-2677 (1-877-FEMA MAP) or by letter 
addressed to the LOMR Depot, 3601 Eisenhower Avenue. Alexandria, VA 22304. Additional information about the NFlP is available on our website at 
htt~:llwww.iema.aovl~fi~. 

rn fl  9- 
Max H. Yuan. P.E., Project Engineer 
Hazard Identification Section 
Mitigation Division 
Emergency Preparedness and Response Directorate 102426 D.AO4090318 1021AC 
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LETTER OF MAP REVISION 
DETERMINATION DOCUMENT (CONTINUED) 

COMMUNITY INFORMATION 

APPLICABLE NFIP REGULATIONS/COMMUNITY OBLIGATION 

We have made this determination pursuant to Section 206 of the Flood Disaster Protection Act of 1973 (P.L. 93-234) and in accordance 
with the National Flood Insurance Act of 1968, as amended (Title XI11 of the Housing and Urban Development Act of 1968, 
P.L. 90-448), 42 U.S.C. 4001-4128, and44 CFR Part 65. Pmuant to Section 1361 of theNationa1 Flood Insurance Act of 1968, as 
amended, communities participating in the NFIF' are required to adopt and enforce floodplain management regulations that meet or 
exceed NFIP criteria. These criteria, including adoption of the FIS report and FIRM, and the modifications made by this LOMR, are the 
minimum requirements for continued NFIP participation and do not supersede more stringent State/Commonwealth or local requirements 
to which the regulations apply. 

COMMUNITY REMINDERS 

We based this determination on the I-percent-annual-chance discharges computed in the submitted hydrologic model. Future 
development of projects upstream could cause increased discharges, which could cause increased flood hazards. A comprehensive 
restudy of yonr community's flood hazards would consider the cumulative effects of development on discharges and could, therefore, 
indicate that greater flood hazards exist in this area. 

community must regulate all proposed floodplain development and ensure that permits required by Federal andlor 
ommonwealth law have been obtained. StatelCommonwealth or community officials, based on knowledge of local conditions and 

in the interest of safety, may set higher standards for construction or may limit development in floodplain areas. If your 
StatelCommonwealth or community bas adopted more restrictive or comprehensive floodplain management criteria, those criteria take 
precedence over the minimum NFIP requirements. 

We will not print and distribute this LOMR to primary users, such as local insurance agents or mortgage lenders; instead, the community 
will serve as a repository for the new data. We encourage you to disseminate the information in this LOMR by preparing a news release 
for publication in yonr community's newspaper that describes the revision and explains how your community will provide the data and 
help interpret the NFIP maps. In that way, interested persons, such as property owners, insurance agents, and mortgage lenders, can 
benefit 6om the information. 

This determination is based on the Rood data presently available. The enclosed documents provide additional information regarding this determination. If 
you have any questions about this document, please contact the FEMA Map Assistance Center toll free at 1-877-336-2677 (1-877-FEMA MAP) or by letter 
addressed to the LOMR Depot. 3601 Eisenhower Avenue, Alexandria, VA 22304. Additional information about the NFIP is available on our website at 
h~o://www.fema.aov/nfie. 

m 9- 
Max H. Yuan, P.E., Project Engineer 
Hazard Identification Section 
Mitigation Division 
Emergency Preparedness and Response Directorate 102426 D.AO4090318 1 0 2 1 ~ ~  - 
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Federal Emergency Management Agency 
Washington,  D.C. 20472 

LETTER OF MAP REVISION 
DETERMINATION DOCUMENT (CONTINUED) 

COMMUNITY INFORMATION (CONTINUED) 

We have designated a Consultation Coordination Officer (CCO) to assist your community. The CCO will be the p r i q  liaison between 
your community and FEMA. For information regarding your CCO, please contact: 

Ms. Sally M. Ziolkowski 
Director, Federal Insurance and Mitigation Division 
Federal Emergency Management Agency, Region IX 

11 11 Broadway Street, Suite 1200 
Oakland, CA 94607-4052 

(5 10) 627-7103 

STATUS OF THE COMMUNITY NFIP MAPS 

We are processing a revised FIRM and FIS report for Maricopa County; therefore, we will not physically revise and republish the FIRM 
and FIS report for your community to incorporate the modifications made by this LOMR at this time. Preliminary copies of the revised 
FIRM and FIS report were submitted to your community for review on June 17,2004. We will incorporate the modifications made by 

LOMR into the revised FIRM and FIS report before they become effective. 

This determination is based on the flood data presently available. The enclosed documents pmvide additional information regarding this determination. If 
you have any questions about this document, please contact the FEMA Map Assistance Center toll free at 1-877-336.2677 (1-877-FEMA MAP) or by letter 
addressed to the LOMR Depot, 3601 Eisenhower Avenue. Alexandria. VA 22304. Additional information about the NFIP is available on our website at 
htt~://w.fema.aov/nfip. 

M*c /. 4- 
Max H. Yuan. P.E., Project Engineer 
Hazard Identification Section 
Mitigation Division 
Emergency Preparedness and Response Directorate 102426 D.AO4090318 1021AC 
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@ Federal Emergency Management Agency 
Wash ing ton ,  D.C. 20472 

LETTER OF MAP REVISION 
DETERMINATION DOCUMENT (CONTINUED) 

PUBLIC NOTIFICATION OF REVISION 

Within 90 days o f  the second publication in the local newspaper, a citizen may request that we reconsider this determination. Any 
request for reconsideration must be based on scientific or technical data. Therefore, this letter will be effective only after the 90-day 
appeal period has elapsed and we have resolved any appeals that we receive during this appeal period. Until this LOMR is effective, the 
revised BFEs presented in this LOMR may be changed. 

A notice of changes w i l l  be published in the Federal Register. This information also w i l l  be published in your local newspaper on or 
about the dates listed below. 

LOCAL NEWSPAPER Name: Arizona Business Gazette 
Dates: 09/23/2004 09130/2004 

PUBLIC NOTIFICATION 

FLOODING SOURCE 

Camelback Wash 

'Unincorporated Areas of Manwpa County. 
'In City of Glendale 

This determination is based on the flood data presently available. The enclosed documents provide additional information regarding this determination. If 
you have any questions about this document, please contact the FEMA Map Assistance Center toll free at 1-877-336-2677 (1-877-FEMA MAP) or by letter 
addressed to the LOMR Depot. 3601 Eisenhower Avenue, Alexandria. VA 22304. Additional information about the NFlP is available on our website at 
htt~://w.fema.aov/nfi~. 

m N 9- 
Max H. Yuan. P.E., Pmject Engineer 
Hazard Identification Section 
Mitigam Division 
Emergency Preparedness and Response Directorate 102426 D.AO4090318 1021AC * 

LOCATION OF REFERENCED ELEVATION 

Approximately 2,300 feet downstream of Reems Road* 

Approximately 2,200 feet upstream of Curtis Road* 

MAP PANEL 
NUMBER(S) 

04013C1595 G 

04013C1590 G 

BFE (FEET NGVD) 
EFFECTIVE 

NONE 

NONE 

REVISED 

1.049 

1,118 



CHANGES ARE MADE IN DETERMINATIONS OF BASE FLOOD ELEVATIONS FOR THE 

@ CITIES OF GLENDALE AND GOODYEAR AND THE UNINCORPORATED AREAS OF 
MARICOPA COUNTY, ARIZONA, UNDER THE NATIONAL FLOOD INSURANCE PROGRAM 

On July 19, 2001, the Department of Homeland Security's Federal Emergency Management Agency 
identified Special Flood Hazard Areas (SFHAs) in the Cities of Glendale and Goodyear and in the 
unincorporated areas of Maricopa County, Arizona, through issuance of a Flood Insurance Rate Map 
(FIRM). The Mitigation Division has determined that modification of the elevations of the flood having a 
1-percent chance of being equaled or exceeded in any given year (base flood) for certain locations in 
these communities is appropriate. The modified Base Flood Elevations (BFEs) revise the FIRM for the 
communities. 

The changes are being made pursuant to Section 206 of the Flood Disaster Protection Act of 1973 (Public 
Law 93-234) and are in accordance with the National Flood Insurance Act of 1968, as amended 
(TitleXlII of the Housing and Urban Development Act of 1968, Public Law 90-448), 42 U.S.C. 
4001-4128, and 44 CFR Part 65. 

A detailed hydraulic analysis was performed for Camelback Wash to incorporate a new hydrologic 
analysis and floodplain delimeation study from the confluence with Bullard Wash to approximately 
2,300 feet upstream of Curtis Road. This has resulted in the establishment of an SFHA and BFEs for the 
revised reach of Camelback Wash. The table below indicates existing and modified BFEs for selected 
locations along the affected lengths of the flooding source(s) cited above. 

Existing BFE Modified BFE 
Location (fez)* (feet)* 

Camelback Wash: 
+ ~ ~ ~ r o x i m a t e l ~  2,300 feet downstream of Reerns Road None 1,049 
ff~pproximately 2,200 feet upstream of Curtis Road None 1,118 

*National Geodetic Vertical Datum, rounded to nearest whole foot 
'Unincorporated Areas of Maricopa County 
'city of Glendale 

Under the above-mentioned Acts of 1968 and 1973, the Mitigation Division must develop criteria for 
floodplain management. To participate in the National Flood Insurance Program (NFIP), the community 
must use the modified BFEs to administer the floodplain management measures of the NFIP. These 
modified BFEs will also be used to calculate the appropriate flood insurance premium rates for new 
buildings and their contents and for the second layer of insurance on existing buildings and contents. 

Upon the second publication of notice of these changes in this newspaper, any person has 90 days in 
which he or she can request, through the Chief Executive Officer of the community, that the Mitigation 
Division reconsider the determination. Any request for reconsideration must be based on knowledge of 
changed conditions or new scientific or technical data. All interested parties are on notice that until the 
90-day period elapses, the Mitigation Division's determination to modify the BFEs may itself be changed. 
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@ Any person having knowledge or wishing to comment on these changes should immediately notify: 

The Honorable Elaine M. Scruggs 
Mayor, City of Glendale 
5850 West Glendale Avenue 
Glendale, AZ 85301 

The Honorable James M. Cavanaugh 
Mayor, City of Goodyear 
190 North Litchfield Road 
Goodyear, AZ 85338 

The Honorable Andrew W. Kunasek 
Chairman, Maricopa County 
Board of Supervisors 

301 West Jefferson Street, loth Floor 
Phoenix, AZ 85003 



Federal Emergency Management Agency 
Washmgton, D.C. 20472 

SEP 1 5 2004 

CERTIFIED MAlL 
RETURN RECEIPT REQUESTED 

The Honorable Andrew W. Kunasek 
Chair, Maricopa County Board 
of Supervisors 

301 West Jefferson Street, 10th Floor 
Phoenix, AZ 85003 

IN REPLY REFER TO: 
Case No.: 04-09-03 18P 
Community Name: Maricopa County, AZ 
Community No.: 040037 
Effective Date of 
This Revision: BEC 3 0  2w 

Dear Mr. Kunasek: 

The Flood Insurance Study report and Flood Insurance Rate Map for your community have been revised by 
this Letter of Map Revision (LOMR). Please use the enclosed annotated map panel(s) revised by this 
LOMR for floodplain management purposes and for all flood insurance policies and renewals issued in your 
community. 

Additional documents are enclosed which provide information regarding this LOMR. Please see the List of 
Enclosures below to determine which documents are included. Other attachments specific to this request 
may be included as referenced in the Determination Document. If you have any questions regarding 
floodplain management regulations for your community or the National Flood Insurance Program (WIP) in 
general, please contact the Consultation Coordination Officer for your community. If you have any 
technical questions regarding this LOMR, please contact the Director, Federal Insurance and Mitigation 
Division of the Department of Homeland Security's Federal Emergency Management Agency (FEMA) in 
Odand ,  California, at (510) 627-7103, or the FEMA Map Assistance Center toll free at 1-877-336-2627 
(1-877-FEMA MAP). Additional information about the NEIP is available on our website at 
httu://www.fema.govlnfio. 

Sincerely, 

Max H. Yuan, P.E., Project Engineer 
Hazard Identification Section 
Mitigation Division 
Emergency Preparedness 

and Response Directorate 

For: Doug Bellomo, P.E., CFM, Acting Chief 
Hazard Identification Section 
Mitigation Division 
Emergency Preparedness 

and Response Directorate 

List of Enclosures: 
Letter of Map Revision Determination Document 
Annotated Flood Insurance Rate Map 
Annotated Flood Insurance Study Report 

a cc: (See attached list.) 



Courtesy Copies List - Maricopa County 

The Honorable Elaine M. Scruggs 
Mayor, City of Glendale 

The Honorable James M. Cavanaugh 
Mayor, City of Goodyear 

Mr. Timothy S. Phillips, P.E. 
Acting Chief Engineer and General Manager 
Flood Control District of Maricopa County 

Mr. Michael Duncan, P.E., CFM 
Senior Engineer 
Flood Control District of Maricopa County 

Mr. Ted Collins 
Principal Floodplain Coordinator 
Flood Control District of Maricopa County 

Mr. Daniel A. Shenvood, P.E. 
Senior Civil Engineer 
City of Glendale 

Mr. David Ramirez, P.E. 
City Engineer 
Engineering Division 
Community Development Department 
City of Goodyear 

Mr. Brian Cosson 
NFW Coordinator 
Arizona Department of Water Resources 

Mr. Massoud Rezakhani, CFM 
Project Engineer 
URS Corporation 
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LETTER OF MAP REVISION 
DETERMINATION DOCUMENT 

COMMUNITY AND REVISION INFORMATION PROJECT DESCRIPTION 

NO PROJECT 

COMMUNITY 

BASIS OF REQUEST 

BASE MAP CHANGES 

HYDROLOGIC ANALYSIS 

HYDRAULIC ANALYSIS 

NEW TOPOGRAPHIC DATA 

Maricopa County 
Arizona 

(Unincorporated Areas) 

COMMUNITY NO.: 040037 

Loop 303 White Tanks ADMP Update Floodplain 
Delineations 

SOURCE(S) 
REVISED REACH(ES) 

APPROXIMATE LATITUDE 8 LONGITUDE: 33.500, -112.437 
SOURCE: USGS QUADRANGLE DATUM: NAD 83 

Camelback Wash -from its confluence with Bullard Wash to approximately 2.300 feet upstream of Curtis Road 

SUMMARY OF REVISIONS 

ctive Flooding: Zone X (shaded) No BFEs' 
ised Flooding: Zone AE BFEs 

Increases: YES YES 
Decreases: NONE NONE 
* BFEs - Base Flood Elevations 

ANNOTATED MAPPING ENCLOSURES 

TYPE: FIRM* NO.: 04013C1590 G Date: July 19,2001 
TYPE: FIRM NO.: 04013C1595 G Date: July 19.2001 

ANNOTATED STUDY ENCLOSURES 

DATE OF EFFECTIVE FLOOD INSURANCE STUDY REPORT: July 19.2001 
SUMMARY OF DISCHARGES TABLE 3 
PROFILES: 1266P and 1267P 

FlRM - Flood lnsurance Rate Map; ** FBFM - Flood Boundary and Floodway Map; "' FHBM - Flood Hazard Boundary Map 

DETERMINATION 

This document provides the determination from the Depaltment of Homeland Security's Federal Emergency Management Agency (FEMA) 
regarding a request for a Letter of Map Revision (LOMR) for the area described above. Using the information submitted, we have 
determined that a revision to the flood hazards depicted in the Flood Insurance Study (FIS) report andlor National Flood lnsurance 
Program (NFIP) map is warranted. This document revises the effective NFlP map, as indicated in the attached documentation. Please 
use the enclosed annotated map panels revised by this LOMR for floodplain management purposes and for all flood insurance policies and 
renewals in your community. 

This determination is based on the flood data presently available. The enclosed documents provide additional information regarding this determination. if 
you have any questions about Ulis document, please contact the FEMA Map Assistance Center toll free at 1-877-336-2677 (1-877-FEMA MAP) or by letter 
addressed to the LOMR Depot, 3601 Eisenhower Avenue, Alexandria, VA 22304. Additional information about the NFlP is available on our website at 

:llw.fema.aov/n@. 

m ?- 4- 
Max H. Yuan, P.E.. Project Engineer 
Hazard Identification Section 
Mitigation Division 
Emergency Preparedness and Response Directorate 102426 D.AO4090318 1MiAC 
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LETTER OF MAP REVISION 
DETERMINATION DOCUMENT (CONTINUED) 

OTHER COMMUNITIES AFFECTED BY THIS REVISION 

CID Number: 040045 Name: City of Glendale, Maricopa County, Arizona 
AFFECTEDMAPPANELS 

NPE:  FIRM NO.: 04013C1590 G Date: July 19,2001 
TYPE: FIRM NO.: 04013C1595 G Date: JUIY 19.2001 

AFFECTED PORTIONS OF THE FLOOD INSURANCE STUDY REPORT 

DATE OF EFFECTIVE FLOOD INSURANCE STUDY REPORT: July 19,2001 
SUMMARY OF DISCHARGES TABLE 3 
PROFILE: 1267P 

CID Number: 040046 Name: City of Goodyear, Maricopa County, Arizona 
AFFECTED MAP PANELS 

TYPE: FIRM NO.: 04013C1590 G oate: ~ u l y  19,2001 
TYPE: FIRM NO.: 04013C1595 G Date: July 19.2001 

AFFECTED PORTIONS OF THE FLOOD INSURANCE STUDY REPORT 

DATE OF EFFECTIVE FLOOD INSURANCE STUDY REPORT: July 19.2001 
SUMMARY OF DISCHARGES TABLE 3 

This determination is based on the Rood data presently available. The endosed documents provide additional information regarding this determination. If 
you have any questions about this document, please contact the FEMA Map Assistance Center toll free at 1-877-336-2677 (1-877-FEMA MAP) or by letter 
addressed to the LOMR Depot. 3601 Eisenhower Avenue, Alexandria. VA 22304. Additional information about the NFlP is available on our website at 
hno://w.fema.~ov/nfi~. 

nw P 4.- 
Max H. Yuan. P.E., Project Engineer 
Hazard Identification Section 
Mitigalion Divislon 
Emergency Preparedness and Response Directorate 102426 D.AO4090318 1021AC 
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LETTER OF MAP REVISION 
DETERMINATION DOCUMENT (CONTINUED) 

COMMUNITY INFORMATION 

APPLICABLE NFIP REGULATIONSICOMMUNITY OBLIGATION 

We have made this determination pursuant to Section 206 of the Flood Disaster Protection Act of 1973 (P.L. 93-234) and in accordance 
with the National Flood Insurance Act of 1968, as amended (Title XI11 of the Housing and Urban Development Act of 1968, 
P.L. 90-448), 42 U.S.C. 4001-4128, and 44 CFR Part 65. Pursuant to Section 1361 of the National Flood Insurance Act of 1968, as 
amended, communities participating in the NFIP are required to adopt and enforce floodplain management regulations that meet or 
exceed NFIP criteria. These criteria, including adoption of the FIS report and FIRM, and the modifications made by this LOMR, are the 
minimum requirements for continued NFIP participation and do not supersede more stringent StatelCommonwealth or local requirements 
to which the regulations apply. 

COMMUNITY REMINDERS 

We based this determination on the I-percent-annual-chance discharges computed in the submitted hydrologic model. Future 
development of projects upstream could cause increased discharges, which could cause increased flood hazards. A comprehensive 
restudy of your community's flood hazards would consider the cumulative effects of development on discharges and could, therefore, 
indicate that greater flood hazards exist in this area. 

community must regulate all proposed floodplain development and ensure that permits required by Federal andlor 
ommonwealth law have been obtained. StateiComnionwealth or community officials, based on knowledge of local conditions and 

in the interest of safety, may set higher standards for construction or may limit development in floodplain areas. If your 
StatelCommonwealth or community has adopted more restrictive or comprehensive floodplain management criteria, those criteria take 
precedence over the minimum NFIP requirements. 

We will not print and distribute this LOMR to primary users, such as local insurance agents or mortgage lenders; instead, the community 
will senre as a repository for the new data. We encourage you to disseminate the information in this LOMR by preparing a news release 
for publication in your community's newspaper that describes the revision and explains how your community will provide the data and 
help interpret the NFIP maps. In that way, interested persons, such as property owners, insurance agents, and mortgage lenders, can 
benefit from the information. 

This determination is based on the Rood data presently available. The enclosed documents provide additional information regarding this determinath. If 
you have any questions about this document, please contact the FEMA Map Assistance Center toll free at 1-877-3362677 (1-877-FEMA MAP) or by letter 
addressed to the LOMR Depot, 3601 Eisenhower Avenue, Alexandria. VA 22304. Additional information about the NFiP is available on our website at 
htt~://www.fema.aov/nfi~. 

Mi fl 4.~1- 
Max H. Yuan, P.E., Pmject Engineer 
Hazard Identification Section 
Mitigation Division 
Emergency Preparedness and Response Directorate 102426 D.AO4090318 1021AC 
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LETTER OF MAP REVISI,ON 
DETERMINATION DOCUMENT (CONTINUED) 

COMMUNITY INFORMATION (CONTINUED) . 
We have designated a Consultation Coordination Officer (CCO) to assist your community. The CCO will be the primary liaison between 
your community and FEMA. For information regarding your CCO, please contact: 

Ms. Sally M. Ziolkowski 
Director, Federal Insurance and Mitigation Division 
Federal Emergency Management Agency, Region IX 

11 11 Broadway Street, Suite 1200 
Oakland, CA 94607-4052 

(510) 627-7103 

STATUS OF THE COMMUNITY NFIP MAPS 

We are processing a revised FIRM and FIS report for Maricopa County; therefore, we will not physically revise and republish the FIRM 
and FIS report for your community to incorporate the modifications made by this LOMR at this time. Preliminary copies of the revised 
FIRM and FIS report were submitted to your community for review on June 17,2004. We will incorporate the modifications made by 

LOMR into the revised FIRM and FIS report before they become effective. 

This determination is based on the flood data presently available. The enclosed documents provide additional information regarding this determination. If 
you have any questions abwt this document, please contact (he FEMA Map Assistance Center toll free at 1-677-336-2677 (1-877-FEMA MAP) or by letter 
addressed to the LOMR Depot. 3601 Eisenhower Avenue, Alexandria. VA 22304. Additional information about the NFIP is available on our website at 
htt~:llwww.fema.aovlnR~. 

m P 4- 
Max H. Yuan, P.E., Pmject Engineer 
Hazard Identification Section 
Mitigation Division 
Emergency Preparedness and Response Directorate 102426 D.AO4090318 1021AC 



<age 5 of 5 ( Issue Date: SEP 1 5 2004 ( Effective Date: DEC 3 0 2004 1 Case No.: 04-09-0318P 1 LOMR-APP 

@ Federal Emergency Management Agency 
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LETTER OF MAP REVISION 
DETERMINATION DOCUMENT (CONTINUED) 

PUBLIC NOTIFICATION OF REVISION 

Within 90 days o f  the second publication in the local newspaper, a citizen may request that we reconsider this determination. Any 
request for reconsideration must be based on scientific or technical data. Therefore, this letter wi l l  be effective only after the 90-day 
appeal period has elapsed and we have resolved any appeals that we receive during this appeal period. Unt i l  this LOMR is effective, the 
revised BFEs presented in this LOMR may be changed. 

A notice o f  changes w i l l  be published in the Federal Register. This information also w i l l  be published in your local newspaper on or 
about the dates listed below. 

LOCAL NEWSPAPER Name: Arizona Business Gazette 
Dates: 09/23/2004 09/30/2004 

PUBLIC NOTIFICATION 
BFE (FEET NGVD) MAP PANEL 

FLOODING SOURCE LOCATION OF REFERENCED ELEVATION EFFECTIVE REVISED NUMBER(S) 

Approximately 2,300 feet downstream of Reems Road' 
Camelback Wash 

NONE 1.049 04013C1595 G 

Approximately 2,200 feet upstream of Curtis Road* NONE 1.118 04013C1590 G 

*Unincorporated Areas of Mariwpa County. 
'In City of Glendale 

This determination is based on the Rood data presently available. The enclosed documents provide additional information regarding this determination. If 
you have any questions about this document, please Contact Ule FEMA Map Assistance Center toll free at 1-877-3362677 (1-877-FEMA MAP) or by letter 
addressed to the LOMR Depot, 3601 Eisenhower Avenue, Alexandria. VA 22304. Addicoml information about the NFlP is available on our website at 
htto:llw.fema.aov/nfie. 

/NIC *s 4- 
Max H. Yuan, P.E., Project Engineer 
Hazard identification Section 
Mitigation Division 
Emergency Preparedness and Response Directorate 102426 D.AO4090318 1021AC 



CHANGES ARE MADE IN DETERMINATIONS OF BASE FLOOD ELEVATIONS FOR THE 
CITIES OF GLENDALE AND GOODYEAR AND THE UNINCORPORATED AREAS OF 
MARICOPA COUNTY, AIZIZONA, UNDER THE NATION& FLOOD INSURANCE PROGRAM 

On July 19, 2001, the Department of Homeland Security's Federal Emergency Management Agency 
identified Special Flood Hazard Areas (SFHAs) in the Cities of Glendale and Goodyear and in the 
unincorporated areas of Maricopa County, Arizona, through issuance of a Flood Insurance Rate Map 
(FIRM). The Mitigation Division has determined that modification of the elevations of the flood having a 
1-percent chance of being equaled or exceeded in any given year (base flood) for certain locations in 
these communities is appropriate. The modified Base Flood Elevations (BFEs) revise the FIRM for the 
communities. 

d 

The changes are being made pursuant to Section 206 of the Flood Disaster Protection Act of 1973 (Public 
Law 93-234) and are in accordance with the National Flood Insurance Act of 1968, as amended 
(TitleXIII of the Housing and Urban Development Act of 1968, Public Law 90-448), 42U.S.C. 
4001-4128, and 44 CFR Part 65. 

A detailed hydraulic analysis was performed for Camelback Wash to incorporate a new hydrologic 
analysis and floodplain delineation study from the confluence with Bullard Wash to approximately 
2,300 feet upstream of Curtis Road. This has resulted in the establishment of an SFHA and BFEs for the 
revised reach of Camelback Wash. The table below indicates existing and modified BFEs for selected 
locations along the affected lengths of the flooding source(s) cited above. 

Existing BFE Modified BFE 
Location (feet)* (feet)* 

Camelback Wash: 
+Approximately 2,300 feet downstream of Reems Road None 1,049 
' ~ ~ ~ r o x i m a t e l ~  2,200 feet upstream of Curtis Road None 1,118 

*National Geodetic Vertical Datum, rounded to nearest whole foot 
'Unincorporated Areas of Maricopa County 
'city of Glendale 

Under the above-mentioned Acts of 1968 and 1973, the Mitigation Division must develop criteria for 
floodplain management. To participate in the National Flood Insurance Program WP), the community 
must use the modified BFEs to administer the floodplain management measures of the NFIP. These 
modified BFEs will also be used to calculate the appropriate flood insurance premium rates for new 
buildings and their contents and for the second layer of insurance on existing buildings and contents. 

Upon the second publication of notice of these changes in this newspaper, any person has 90 days in 
which he or she can request, through the Chief Executive Officer of the community, that the Mitigation 
Division reconsider the determination. Any request for reconsideration must be based on knowledge of 
changed conditions or new scientific or technical data. All interested parties are on notice that until the 
90-day period elapses, the Mitigation Division's determination to modify the BFEs may itself be changed. 



@ Any person having knowledge or wishing to comment on these changes should immediately notify: 

The Honorable Elaine M. Scmggs 
Mayor, City of Glendale 
5850 West Glendale Avenue 
Glendale, AZ 85301 

The Honorable James M. Cavanaugh 
Mayor, City of Goodyear 
190 North Litchfield Road 
Goodyear, AZ 85338 

The Honorable Andrew W. Kunasek 
Chairman, Maricopa County 
Board of Supervisors 

301 West Jefferson Street, 10th Floor 
Phoenix, AZ 85003 



APPROXIMATE SCALE IN FEET 
1 ow 5W 0 

MARICOPA COUNTY, 

PANEL 1590 OF 4350 
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deral Emergency Management Agency 



Table 3. Summary of Discharges 

Flooding Source and Location 

Camelback Wash 

Just downstream of Perryville Road 

At Cotton Lane 

At Sarival Road 

At Reems Road 

l~ot computed 
 low based on split-flow calculations 

Drainage Area Peak Discharges (Cubic Feet per Second) 
(Square Miles) 10-Year 50-Year 100-Year 500-Year 

REVISED TO 
R::g;ECT U)MR 
DlrlEI] OEC 3 0 zaw 
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CERTIFIED MAE, IN REPLY REFER TO: 
RETURN RECEIPT REQUESTED Case No.: 04-09-031 8P 

The Honorable Andrew W. Kunasek 
Chair, Maricopa County 
Board of Supervisors 

301 West Jefferson Street, 10th Floor 
Phoenix, AZ 85003 

Community: Maricopa County, AZ 
Community No.: 040037 
FIRM Panels Affected: 04013C1590 G 

and 1595 G 

Dear Mr. Kunasek: 

In a Letter of Map Revision (LOMR) dated September 15,2004, you were notified of proposed modified 
flood elevation determinations affecting the Flood Insurance Rate Map (FIRM) and Flood Insurance Study 
PIS) report for the unincorporated areas of Maricopa County, Arizona. These determinations were for 
Camelback Wash h m  its confluence with Bullard Wash to approximately 2,300 feet upstream of Curtis 
Road. The 90-day appeal period that was initiated on September 30,2004, when the Department of 
Homeland Security's Federal Emergency Management Agency (FEMA) published a notice of proposed 

a Base Flood Elevations (BFEs) in the Arizona Business Gazette, has elapsed. 
- 

FEMA received no valid requests for changes to the modified BFEs. Therefore, the modified BFEs for 
your community that became effective on December 30,2004, remain valid and revise the FIRM and FIS 
report that were in effect prior to that date. 

The modifications are pursuant to Section 206 of the Flood Disaster Protection Act of 1973 mbl i c  
Law 93-234) and are in accordance with the National Flood Insurance Act of 1968, as amended (Title XUI 
of the Housing and Urban Development Act of 1968, Public Law 90-448), 42 U.S.C. 4001-4128, and 44 
CFR Part 65. The community numbers and suffix codes are d e c t e d  by this revision. The community 
number and appropriate suffu code as shown above will be used by the National Flood Insurance Program 
W I P )  for all flood insurance policies and renewals issued for your community. 

FEMA has developed criteria for floodplain management as required under the above-mentioned Acts of 
1968 and 1973. To continue participation in the NFIP, your community must use the modified BFEs to 
cany out the floodplain management regulations for the NFIP. The modified BFEs will also be used to 
calculate the appropriate flood insurance premium rates for all new buildings and their contents and for the 
second layer of insurance on existing buildings and their contents. 

If you have any questions regarding the necessary floodplain management measures for your community or the 
NFIP in general, please call the Director, Federal Insurance and Mitigation Division of FEMA in Oakland, 
California at (5 10) 627-71 03. 



If you have any questions regarding the LOMR, the proposed modified BFEs, or mapping issues in general, 
please call the FEMA Map Assistance Cent% toll free, at 1-877-FEMA MAP 
(1-877-336-2627). 

Sincerely, 

Doug Bellomo, P.E., CFM, Acting Chief 
Hazard Identification Section 
Mitigation Division 
Emergency Preparedness and Response Directorate 

cc: The Honorable Elaine M. Scmggs 
Mayor, City of Glendale 

The Honorable James M. Cavanaugh 
Mayor, City of Goodyear 

Mr. Timothy S. Phillips, P.E. 
Acting Chief Engineer and General Manager 
Flood Control District of Maricopa County 

Mr. Michael Duncan, P.E., CFM 
Senior Engineer 
Flood Control District of Maricopa County 

Mr. Ted Collins 
Principal Floodplain Coordinator 
Flood Control District of Maricopa County 

Mr. Daniel A. Sherwood, P.E. 
Seniorcivil Engineer 
City of Glendale 

Mr. David Ramirez, P.E. 
City Engineer 
Engineering Division 
Community Development Department 
City of Goodyear 

Mr. Brian Cosson 
N F P  Coordinator 
Arizona Department of Water Resources 

Mr. Massoud Rezakhani, CFM 
Project Engineer 
URS Corporation 
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CERTIFIED MAIL IN REPLY REFER TO: 
RETURN RECEIPT REQUESTED Case No.: 04-09-0318P 

The Honorable James M. Cavanaugh Community: City of Goodyear, AZ 
Mayor, City of Goodyear Community No.: 040046 
190 North Litchfield Road FIRM Panels Affected: 0401 3C1590 G 
Goodyear, AZ 85338 and 1595 G 

Dear Mayor Cavanaugh: 

In a Letter of Map Revision (LOMR) dated September 15,2004, you were notified of proposed modified 
flood elevation determinations affecting the Flood Insurance Rate Map (FIRM) and Flood Insurance Study 
@IS) report for the City of Goodyear, Maricopa County, Arizona. These determinations were for 
Camelback Wash from its confluence with Bullard Wash to approximately 2,300 feet upstream of Curtis 
Road. The 90-day appeal period that was initiated on September 30,2004, when the Department of 
Homeland Security's Federal Emergency Management Agency (FEMA) published a notice of proposed 

a Base Flood Elevations (BFEs) in the Arizona Business Gazette, has elapsed. 

FEMA received no valid requests for changes to the modified BFEs. Therefore, the modified BEES for 
your community that became effective on December 30,2004, remain valid and revise the FIRM and FIS 
report that were in effect prior to that date. 

The modifications are pursuant to Section 206 of the Flood Disaster Protection Act of 1973 (Public 
Law 93-234) and are in accordance with the National Flood Insurance Act of 1968, as amended (Title XDI 
of the Housing and Urban Development Act of 1968, Public Law 90-448), 42 U.S.C. 4001-4128, and 44 
CFR Part 65. The community numbers and suffix codes are unaffected by this revision. The community 
number and appropriate suffix code as shown above will be used by the National Flood Insurance Program 
(NFIP) for all flood insurance policies and renewals issued for your community. 

FEMA has developed criteria for floodplain management as required under the abovementioned Acts of 
1968 and 1973. To continue participation in the NFIP, your community must use the modified BFEs to 
cany out the floodplain management regulations for the NFIP. The modified BEES will also be used to 
calculate the appropriate flood insurance premium rates for all new buildings and their contents and for the 
second layer of insurance on existing buildings and their contents. 

If you have any questions regarding the necessary floodplain management measures for your community or the 
NFIP in general, please call the Director, Federal Insurance and Mitigation Division of FEMA in Oakland, 
California at (510) 627-7103. 



If you have any questions regarding the LOMR, the proposed modified BFEs, or mapping issues in general, 
please call the FEMA Map Assistance Center, toll free, at 1-877-FEMA MAP 
(1-877-336-2627). 

Sincerely, 

Doug Bellomo, P.E., CFM, Acting Chief 
Hazard Identification Section 
Mitigation Division 
Emergency Preparedness and Response Directorate 

cc: The Honorable Andrew W. Kunasek 
Chairman, Maricopa County 
Board of Supervisors 

The Honorable Elaine M. Scruggs 
Mayor, City of Glendale 

Mr. David Ramirez, P.E. 
City Engineer, City of Goodyear 

Mr. Timothy S. Phillips, P.E. 
Acting Chief Engineer and General Manager 
~lood~control District of Maricopa County 

Mr. Michael Duncan, P.E., CFM 
Senior Engineer 
Flood Control District of Maricopa County 

Mr. Ted Collins 
Principal Floodplain Coordinator 
Flood Control District of Maricopa County 

Mr. Daniel A. Sherwood, P.E. 
Senior Civil Engineer 
City of Glendale 

Mr. Brian Cosson 
NFIP Coordinator 
Arizona Department of Water Resources 

Mr. Massoud Rezakhani. CFM 
Project Engineer 
URS Corporation 
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CERTIFIED MAIL IN REPLY REFER TO: 
RETURN RECEIPT REQUESTED Case No.: 04-09-03 18P 

The Honorable Elaine M. Scruggs 
Mayor, City of Glendale 
5858 West Glendale Avenue 
Glendale. AZ 85301 

Community: City of Glendale, AZ 
Community No.: 040045 
FIRM Panels Affected: 0401 3C1590 G 

and 1595 G 

Dear Mayor Scruggs: 

In a Letter of Map Revision (LOMR) dated September 15,2004, you were notified of proposed modified 
flood elevation determinations affecting the Flood Insurance Rate Map (FIRM) and Flood Insurance Study 
(FIS) report for the City of Glendale, Arizona. These determinations were for Camelback Wash from its 
confluence with Bullard Wash to approximately 2,300 feet upstream of Curtis Road. The 9Oday appeal 
period that was initiated on September 30,2004, when the Department of Homeland Security's Federal 
Emergency Management Agency (FEMA) published a notice of proposed Base Flood Elevations (BFEs) 
in the Arizona Business Gazette, has elapsed. - 
FEMA received no valid requests for changes to the modified BFEs. Therefore, the modified BFEs for 
your community that became effective on December 30,2004, remain valid and revise the FIRM and FIS 
report that were in effect prior to that date. 

The modifications are pursuant to Section 206 of the Flood Disaster Protection Act of 1973 (Public 
Law 93-234) and are in accordance with the National Flood Insurance Act of 1968, as amended (Title XIII 
of the Housing and Urban Development Act of 1968, Public Law 90-448), 42 U.S.C. 4001-4128, and 44 
CFR Part 65. The community numbers and suffix codes are unaffected bv this revision. The wmmunitv 
number and appropriate su& code as shown above will be used by the National Flood Insurance Prog- 
(NFIP) for all flood insurance policies and renewals issued for your community. 

FEMA has developed criteria for floodplain management as required under the above-mentioned Acts of 
1968 and 1973. To continue participation in the NFIP, your community must use the modified BFEs to 
carry out the floodplain management regulations for the NFIP. The modified BFEs will also be used to 
calculate the appropriate flood insurance premium rates for all new buildings and their contents and for the 
second layer of insurance on existing buildings and their contents. 

If you have any questions regarding the necessary floodplain management measures for your wmmunity or the 
NFIP in general, please call the Director, Federal Insurance and Mitigation Division of FEMA in Oakland, 
California at (510) 627-7103. 



If you have any questions regarding the LOMR, the proposed modified BFEs, or mapping issues in general, 
please call the FEMA Map Assistance Center, toll free, at 1-877-FEMA MAP 
(1-877-336-2627). 

Sincerely, 

Doug Bellomo, P.E., CFM, Acting Chief 
Hazard Identification Section 
Mitigation Division 
Emergency Preparedness and Response Directorate 

cc: The Honorable Andrew W. Kunasek 
Chairman, Maricopa County 
Board of Supervisors 

The Honorable James M. Cavanaugh 
Mayor, City of Goodyear 

Mr. Daniel A. Shenvood, P.E. 
Senior Civil Engineer 
City of Glendale 

Mr. Timothy S. Phillips, P.E. 

a Acting Chief Engineer and General Manager 
Flood Control District of Maricopa County 

Mr. Michael Duncan, P.E., CFM 
Senior Engineer 
Flood Control District of Maricopa County 

Mr. Ted Collins 
Principal Floodplain Coordinator 
Flood Control District of Maricopa County 

Mr. David Ramirez, P.E. 
City Engineer, City of Goodyear 

Mr. Brian Cosson 
NFIP Coordinator 
Arizona Department of Water Resources 

Mr. Massoud Rezakhani, CFM 
Project Engineer 
URS Corporation 



PUBLIC 

INFORMATION 



Maricopa County 

2801 West Durango Street Phoenix, Arizona 85009-6399 
Telephone (602) 506-1 501 

Fax (602) 506-4601 
TT (602) 506-5897 

BOARD OF DIRECTORS 
Jan Brewer 

Fulton Brock 
Andrew Kunasek 

Don Stapley 
Mary Rose Garrido Wilcox 

SUBJECT: FLOODPLAIN STUDY NOTIFICATION and 
REQUEST FOR RIGHT OF ENTRY FOR SURVEYING AND RECONNAISSANCE 

Dear Property Owner: 

STUDY DESCRIPTION 
The Flood Control District of Maricopa County is preparing to study a few floodplains in 
the West Valley. According to County Assessor records, you have property a t  or near 
the proposed floodplain-study corridors. The corridors are shown by white dots on the 
enclosed diagram. The purpose of this study is to identify areas subject to flooding 
during a "100-year flood" event. The study and resulting maps will be used for 
floodplain management purposes and will be submitted to the Federal Emergency 
Management Agency (FEMA) for Flood Insurance Rate Map revisions. 

REQUEST 
The intent of this letter is to  notify you of the commencement of surveying and 
reconnaissance activities in support of the above-mentioned study. I n  order to  perform 
these surveys, it may be necessary to briefly enter or cross your pkoperty. This activity 
should not result in any inconvenience to you or damage to your property. If you have 
any objection to the entry onto your property, please notify Mike Duncan, of the Flood 
Control District at (602)-506-4732. Otherwise, it will be assumed that you consent to 
the entry onto your property. The Flood Control District and its representatives 
appreciate your help in assuring the accuracy of this study by allowing us access to your 
property, and by providing any information you may have regarding past flooding or 
related problems. 

UPCOMING MEETING 
This floodplain study is part of a drainage master study for the local watershed. The 
master study is called the Loop 303 Corridor / White Tanks Area Drainage Master Plan 
(ADMP) Update, and identifies stormwater hazards and solutions. The ADMP soiution- 
alternatives will be presented at an upcoming public meeting for public comment. The 
meeting will have an open house format, so it is not necessary for everyone to  arrive at 
5:30 pm. For convenience, the same meeting will be held at these two locations: 

(1) Tuesday August 28, 2001, from 5:30 to 8:00 pm, at Dysart High School, 
11405 N. Dysart Road, in El Mirage 

(2) Thursday August 30, 2001, from 5:30 to 8:00 pm, at Estrella Mountain 
Community College, 3000 N. Dysart Road, in Avondale 

-- - .  

ontrol District of Maricopa County 





Smooth Feed SheetsTM Use template for 5160@ 

K F &Enid Abel 
5260 N Sarival Rd 
Li - field Park AZ 85340 0 

C R Allen Ifi 
5015 N 7Th Ave 
Phoenix AZ 85013 

Scott Mathew &Diana Marie Bauer Donald Lee &Elizabeth Beal 
3601 W Tierra Buena Ln #238B 19030 W Lynwood St 
Phoenix AZ 85053 Buckeye AZ 85326 

Allen F & Gayle A Belluzzi 
2009 S Cotton Ln 
Buckeye AZ 85326 

Robert D & Diana K Bible 
19007 W Lynwood St 
Buckeye AZ 85326 

Jack C & Ida M Bramlette 
19044 W Lynwood St 
Buckeye AZ 85326 

Clay S & Rhodine'l Buse 
7931 N 107Th Ave 
Waddle AZ 85355 

Douglas Richard & Karen E Benedict 
515 N Perryville Rd 
Buckeye AZ 85326 

Dene L Bleeker 
71 17 N Perryville Rd 
Waddle AZ 85355 

Thomas W &Ellen P Branch 
19043 W Lynwood St 
Buckeye AZ 85326 

John A & Terah D Caratachea 
527 N 4Th St #B 
Avondale AZ 85323 

Gary S & Betty Jean Chestnut Luigi & Anna Maria Ciulla 
7316 W Hazelwood St 4 d%es 4139 W Ruth Ave 
Phoen~x AZ 85033 Phoenix AZ 85051 

Vincent Como mt & Melissa Como 
7618 W Mau LI. >r8Nl86ThAvc 
Peoria AZ 85381 Waddle AZ 85355 

William V &Barbara E Cunningham Ronald F &Robin L Dase 
21 15 W Danbury Rd PO Box 874 
Phoenix AZ 85023 Waddle AZ 85355 

SL@& Gloria F Diaz Jr. Ian A &Leslie Downing 
26976 Del Gado Rd 6142 N 186Th Ave 
Capistrano Beach CA 92624 Waddell AZ 85355 

BAVB~~ Address Labels 

Mark E &Eileen E Angevine 
7101 N187Th Ave 
Waddle AZ 85355 

Wendell Ray & Linda Lee Becker 
7303 N 187Th Ave 
Waddle AZ 85355 

George Warren &Geneva Jo Benedict 
919 N. Perryville Road 
Goodyear AZ 85338 

John D &Jodi I Boozer 
7330 N 157Th Ave 
Litchfield Park AZ 85340 

Bill H & Shirley R Buckner Sr. 
61 1 N Perryville Rd 
Buckeye AZ 85326 

Brian D & Peggy L Chandler 
18649 W Orangewood Ave 
Waddle AZ 85355 

Irion D &Irene A Cole 
19020 W Culver St 
Buckeye AZ 85326 

Charles B &Helen C Criss 
PO Box 872 
Waddle AZ 85355 

Gabriel A Diaz 
Rr I Box 885 
Buckeye AZ 85326 

Billy A & Diana M Elledge 
825 N Perryville Rd 
Buckeye AZ 85326 

- 
Laser 5 1 6 0 ~  





Smooth Feed SheetsrM 

Mack C &Patricia Plummer 
10550 N 52Nd St yadlsr Valley A2 85253 

Timothy K &Barbara L Redbum 
7129 N 187Th Ave 
Waddle AZ 85355 

Paul Riojas 
PO Box 436 
Cashion AZ 85329 

Lawrence B & Sandra G Slater 
1228 W Edgewater Dr 
Gilbert AZ 85233 

Edward T &Trudy M Soncrant 
3405 W Danbury Rd #Dl01 
Phoenix AZ 85023 

Ed A & Angela M Stuhenrach 
9022 W Mclellan Rd 
Glendale AZ 85305 

Wayne & Dotty A Tucker 
5632 W Whispering Wind Dr 
Glendale AZ 85310 

Jayson R &Kelly A Vose 
8622 W Davis Rd 
Peoria AZ 85382 

Mathew & Angela Wiseman 
14968 N 85Th Dr 
Peoria AZ 85381 

Jackie & Joann Preston 
501 Smith Dr 
Carmi IL 62821 

E &Keith R Reid III 
4616 W Sahara Ave 
Las Vegas NV 89102 

Dennis E Set 
5607 W Pierson St 
Phoenix AZ 85031 

Hensman John &Myrtle Lavada Smidt 
11 186 N Cottontail Ln 
Parker CO 80138 

James E & Cara R Steele 
7401 N 187Th Ave 
Waddle AZ 85355 

Orville E & Sharon A Teel 
7 127 N Perryville Rd 
Waddle AZ 85355 

Glenn 0 Turnbow 
7521 N 75Th Ave 
Glendale AZ 85303 

John C & Sandra K Willard 
18864 W Culver St 
Buckeye AZ 85326 

Randy W &Rosa Wondrash 
12541 W Windsor Ave 
Avondale AZ 85323 

Use template for 5 1 6 0 ~  

Elaine M Ransom 
6342 N 186Th Ave 
Waddle AZ 85355 

Keith Riefkohl 
22920 W Watkins St 
Buckeye AZ 85326 

Ajit & Jasbir Paul Singh 
12733 W Wilshire Dr 
Avondale AZ 85323 

Sterling R &Donna M Smith 
901 N Perryville Rd 
Buckeye AZ 85326 

Larry D & Darla M Stewart 
2527 N 60Th Ln 
Phoenix AZ 85035 

. 
Ernest J &Ruth E Thornburg 
4729 W La Mirada Dr 
Laveen AZ 85339 

Arthur C Vega 
22213 W Watkins St 
Buckeye AZ 85326 

Walter F & Janet K Wilson Jr. 
7403 N Perryville Rd 
Waddell AZ 85355 

Leonard B Wood 
6756 N 186Th Ave 
Waddell AZ 85355 

ater H Woolsey ADAMAN Irrigation Water District #36 Arizona Department of Transportation 
701 1 N 187Th Ave 1625 1 W Glendale Ave 206 S 17Th Ave 
Waddell AZ 85355 Litchfield Park AZ 85340 Phoenix AZ 85007 

Address Labels Laser 5 1 6 0 ~  



CAMELBACK TWO 
ACRES 

FOUR ZERO CAPITAL WEST PUBLISHING WC CINNABAR CONSTRUCTION INC 
2009 S Cotton Ln 2001 1 W Meadowbrook Ave 
Buckeye AZ 85326 Litchfield Park AZ 85340 

Eloisa Diaz Educational Foundation FIRST AMERICAN TITLE INSURANCE FISHER ROBERT D AZ PA # 7616 
PO Box 9 11 1 W Monroe St 1301 W Lawrence Ln 
Tolleson AZ 85353 Phoenix AZ 85003 Phoenix AZ 85021 

KABUTO & SUNCOR JOINT VENTURE KARI T BRIM CONSTRUCTION LITCHFIELD PARK SERVICE CO 
PO Box 34708 PO Box 39 11 1 W. Indian School Rd 
Phoen~x AZ 85067 Waddell AZ 85355 Litchfield Park AZ 85340 

MARICOPA CO MUN WATER CON MARICOPA COUNTY MUN WATER 
DIST CONS POHLCAT SUNSETRIDGE LIMITED PA 

PO Box 900 PO Box 730 PO Box 4069 

Waddell AZ 85355 Peoria AZ 85380 Mesa AZ 8521 1 

PRIEST VALLEY CATTLE CO REXCO LLC 
233 11 Newton Ave 2241 E Colter St 
Stratford CA 93266 Phoenix AZ 85016 

RUSSELL RANCH L L C 
PO Box 2471 
Litchfield Park AZ 85340 

SMT INVESTORS LP & BOA SORTE SUNCOR DEVELOPMENT CO TOLLESON INDUSTRIAL PARK 
PO Box 62615 3838 N Central Ave #I500 PO Box 25 
Phoenix AZ 85082 Phoenix AZ 85012 Tolleson AZ 85353 

VARIETY INVESTMENTS COMPANY 
10550 N 52Nd St 
Paradise Valley AZ 85253 



1 Joe Blanton, Town Manager 
Town of Buckeye 
100 N. Apache Road 
Buckeye AZ 85326 

Dave Lords -- Parkman Ranch 
Arizona Land Advisors 
6710 N. Scottsdale Road, # 210 
Scottsdale AZ 85253 



MEMO TO FILE 

PROJECT: FCD Contract 99-40, Loop 303 / White Tanks ADMP Update 

SUBJECT: Meeting with city engineers of Glendale to present the 
floodplain corridors that will be studied under this contract 

FROM: Mike Duncan, Floodplain Delineation  ranch RWD ~.?&b] 

On August 22, 2001, at 11:40 am, I met with Dan Sherwood and Mark 
Ivanich (Land Development Engineer), a t  City of Glendale -- 
Engineering, at 5850 W. Glendale Av. (phone 623-930-3630). I 
showed them the existing floodplains and the study corridors of my 
17" by 22" exhibit. I also gave a copy of the letter and exhibit that 
were mailed to landowners near the study-corridor. I told them about 
the open house meetings of next week for Alternatives and Public 
Comment. 

Dan stated that Glendale had some concerns about a development and 
related CLOMR in the area of the Airline Canal and El Mirage Road 
(later determined to be Wigwam Creek), for which Coe and Van Loo 
was the engineer, and Lynn Thomas was one of the F.C.D. reviewers. 
He had not seen any revisions or responses. He has interest because 
it is unincorporated county that is within the City of Glendale strip 
annexes. I will talk to Lynn and get back to him. 

Mark noted that he receives development plans from the County's 
Planning and Development for projects within Glendale's strip 
annexing, but nothing for the projects west of 115 th Ave. I told him I 
would talk to David Boggs (FCD Development Review Branch Manager) 
and get back to him with the best person to contact at Planning and 
Development. 

Mark would also like copies of the Alternative maps of the ADMP 
Update. I plan to make copies for him of the latest maps in about 2 
weeks. 



MEMO TO FILE 

PROJECT: FCD Contract 99-40, Loop 303 / White Tanks ADMP Update 

SUBJECT: Meeting with City Engineer for Goodyear to present the 
floodplain corridors that will be studied under this contract 

FROM: Mike Duncan, Floodplain Delineation Branch @I~B 

On August 22, 2001, at 10:30 am, I met with David Ramirez (City 
Engineer), Harvey Krauss (Community Development Director), and 
several of their planners and reviewers, at one of their weekly 
meetings, a t  their office, at 190 N. Litchfield Road (phone 623 
882-7954). I showed them the existing floodplains and the study 
corridors of my 17" by 22" exhibit. I also gave them 5 copies of the 
letter and exhibit that were mailed to landowners near the study- 
corridor. I told them about the open house meetings of next week for 
Alternatives and Public Comment. 

Harvey pointed out that a portion of Section 20 at the northwest 
corner of Indian School Road and Bullard Ave. alignment has 
transferred from Goodyear to Litchfield Park (this is not reflected in the 
2001 Phx. Mapping Service street atlas). The area transferred is about 
114 mile wide east-to-west and its south edge is immediately north of 
the Millennium High School. 

Dave Ramirez pointed out that our floodplain study corridor along 
Perryville Road near Van Duren Street is just across the street from a 
City of Goodyear strip annex. Dave also discussed a development a t  
the Bullard Wash floodplain just south of Thomas Road. A 
development company named Globe is building Goodyear Planned 
Regional Center (GPDC). The north part is residential and is 
underway. The south part is commercial and is planned for the future. 
He said no floodplain was on the FIRM in this area. I told him that the 
new FIRMS of 7-19-01 have floodplain for Dullard Wash all the way up 
to Indian School Road. I will check into the history of this segment 
and inform him of what I find. 



MEMO TO FILE 

'0 
PROJECT: FCD Contract 99-40, Loop 303 / White Tanks ADMP Update 

SUBJECT: Meeting with Town Engineer for Buckeye to present 
the floodplain corridors that will be studied under this 
contract 

FROM: Mike Duncan, Floodplain Delineation ~ranch'/m& 

On August 21, 2001, at 8:30 am, I met with Woody Scoutten, 
Consulting Engineer, at his office a t  10410 N. 31st Avenue, # 412 
(phone 602-993-5686). He is the Buckeye Town Engineer. I showed 
him the existing floodplains and the study corridors of my 17" by 22" 
exhibit, and I gave him a copy of the letter and exhibit that were 
mailed to landowners near the study-corridor. 

He showed me his file for Parkman Ranch (by Arizona Land Advisors), 
which is a 160 acre subdivision of small residential lots at the 
northwest corner of Perryville Road and Van Buren St. One of our 
proposed floodplain study corridors is at the east edge of this parcel. 
While I was at Woody's office, he called Joe Blanton, the Town 
Manager for Buckeye, to see if the preliminary plat had been approved 
by Buckeye. It has been approved, and the developer has received a 
time extension for the preliminary plat. Joe has asked Woody to 
attend one of our Loop 303 / White Tanks ADMS Alternatives Open 
House meetings next week. 

I made copies of some pages from Woody's copy of the Preliminary 
Drainage Report for Parkman Ranch by Bob Mitchell of Inifinity 
Engineering. I mailed copies of the letter-and-diagram-to-land-owners 
to Bob Mitchell, Dave Lords of Arizona Land Advisors, and Joe Blanton 
today (8-21-01). 

Woody also said that Buckeye plans to annex some of the land 
between Roosevelt Street and McDowell Road and west of Perryville 
Road. 



MEMO TO FILE 

PROJECT: FCD Contract 99-40, Loop 303 / White Tanks ADMP Update 

SUBJECT: Meeting with City Engineer for Litchfield Park to present 
the floodplain corridors that will be studied under this 
contract 

FROM: Mike Duncan, Floodplain Delineation ~ r a n c h ' ) ' / a ~ . , ~ . ~  

On August 16, 2001, at 1:30 pm, I met with Doug Pike of Hook 
Engineering, at 3221 N. 24th Street (phone 602-956-3200). He is the 
City Engineer for the City of Litchfield Park. I showed him the existing 
floodplains and the study corridors of my 17" by 22" exhibit. He made 
a copy for himself. I also gave him a copy of the letter and exhibit 
that were mailed to landowners near the study-corridor. He plans to 
fax these two items to: Suncor (who is developing in the northwest 
part of Litchfield Park), Keough Engineering (who is Suncor's 
engineer), and the developers of Russell Ranch (mentioned below). 

Horatio, the City Manager for Litchfield Park, starts his 2 week 

a vacation today; so Doug plans to attend one of our public meetings a t  
the end of the month. He also plans to invite someone from Suncor to 
meet him at he same public meeting. . 
Litchfield Greens is a master planned development by Suncor that has 
some phases planned at the northwest corner of the City of Litchfield 
Park. This city limit of Litchfield Park is close to the low part of the 
Bullard Wash "swale", Road. Also, in this area 
Suncor sold a 40-acre-ex to Millennium High School (Agua Fria 
Union District) for ball fie1 detention 
(existing). 

Russell Ranch is an corner of 
Camelback Road 
done the engineering for this development. During the County's 
review process, they did some detailed surveying of the west half of 
Section 15, to compute breakouts and sheet flows. Doug said that we 
can have copies of this surveying if we want it. Doug indicated that 
there is an Addendum to the Russell Ranch Drainage Report that 
covers the breakouts, sheet flows, etc. He also mentioned that the 
southern-most 300 feet of the Russell Ranch corner is a commercial 
parcel and is not part of the residential development. 



fl OOD CONTRO~ DISTRICT 
of 

Maricopa County 

2801 West Durango Street Phoenix, Arizona 85009-6399 
Telephone (602) 506-1 SO1 

Fax (602) 506-4601 
TT (602) 506-5897 

BOARD OF DIRECTORS 
Jan Brewer 

Fulton Brock 
Andrew Kunasek 

Don Stapley 
Mary Rose Garrido Wilcox 

SUBJECT: REQUEST FOR RIGHT OF ENTRY FOR SURVEYING 
z -It- d2 

FOR FLOODPLAIN STUDY /xy&2 LhfT 
Dear Property Owner: AT 8b d&6s 
The Flood Control District of Maricopa County is re-studying a floodplain in your 
area that is called "Perryville Road Wash." This floodplain is just west of  the 
Perryville-Road-alignment, and extends from Northern Avenue to Camelback 
Road. 

For the portion between Glendale Avenue and Bethanv Home Road, survey crews 
will be surveying once about every 500 feet at homes along both sides of 186th 
Avenue and along the west side of 185th Avenue. 

For those homes that fall at the 500-foot spacing, survey crews will need to 
briefly enter the yard to take a series of brief readings (each reading typically 
takes 10 seconds or less). This activity does not cause any damage to the yards. 
Also, yards that contain animals will not be entered, and locked yards will not be 
entered. 

I f  you object to a survey crew entering your yard, please call: 

Mike Duncan, Project Manager at 602-506-4732. 

If you call after regular work hours, you may leave a message; and please 
include your address. 

I f  you do not object, you may call, but you do not have to. I f  you have any 
questions, also please call. 

Your cooperation is greatly appreciated, as this surveying will allow an accurate 
assessment of any flooding hazards that may be present in your neighborhood. 

The survey crews are employed by URS Corporation, which is our engineering 

a consultant for this study. 



I 

I AFFIDAVIT OF PUBLICATION 

State of Arizona 

County of Maricopa 

I, Elliott Freireich, publisher of West Valley View and West Valley Business, newspapers of general 
circulation in Avondale, Buckeye, Goodyear, Litchfield Park and Tolleson, Arizona, attest that the 
legal advertisement for 

was published on /& dona 

Elliott Freireich 

SUBSCRIBED AND SWORN TO BEFORE ME ON THE 

&AY OF (~onth) .$md (YEAR) 

NOTARY SIGNATURE 



0 st Valley View 00 W. Wigwam Blvd 
Litchfield Park, AZ. 85340-4636 
www.westvalleyview.com 

SOLD TO: 
URS Corporation 
White Tanks Flood 
7720 N 16th Street #I00 
Phoenix AZ 85020 
CONFIRM TO: 17 

PAGE: 1 

INVOICE NUMBER: 0160826-IN 
INVOICE DATE: 04/10/02 

ORDER NUMBER: 
ORDER DATE: 
SALESPERSON: 0016 
CUSTOMER NO: URSCOR 

SHIP TO: 
URS Corporation 
White Tanks Flood 
7720 N 16th Street #I00 
Phoenix A2 85020 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ................ . . .  . . 
CUSTOMER P .o. SHIP VIA F.0.B TERMS 

Bet 30 days . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
ITEM NO. UNIT ORDERED SHIPPED BACK ORD PRICE AMOUNT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
16286 EACH 1.00 1.00 .OO 286.000 286.000 
1/6 PG, 1 WEEK OPEN RATE WHSE: 000 

16286 EACH 1.00- 1.00- .OO 14.300 14.300- 
. . . . . .  PG, 1 WEEK OPEN RATE WHSE: 000 . . . t  . .  '. . . 

, . .  . . - 
5% EMAIL DISCOUNT. FLOOD CONTROL DISTRICT OF 
MARICOPA COUNTY, TUES. 4/16 OPEN HOUSE 

. . . . . .  
, ' I  ". . . .  . . .  . . . . . . .  . . . . . . .  . . . . . .  . . . . .  . . . . , .  . : , . ,  , . .  . . . . . .  . .  :. - - - - - - - - - - - -  

NET INVOICE: 271.70 
LESS DISCOUNT: .OO 

FREIGHT : .OO 
SALESTAX: 5.43 - - - - - - - - - - - -  

INVOICE TOTAL: 277.13 
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I WHITE TANXSIOPEN HOUSE 

Arizona Business 
1 Gazette 

PO BOX 194 
Phoenix, Arizona 85001-0194 

(602) 444-7300 FAX (602) 444-7364 

STATE OF ARIZONA 
COUNTY OF MARICOPA } ss. 

Tom Bianco, being first duly sworn, upon oath deposes 
and says: That he is the legal advertising manager of 
the Arizona Business Gazette, a newspaper of general 
circulation in the county of Maricopa, State of Arizona, 
published weekly at Phoenix, Arizona, and that the 
copy hereto attached is a true copy of the 
advertisement published in the said paper on the dates 
indicated. 

Sworn to before me this 
1 ITH day of 
APRIL A.D. 2002 



mesday, April 1 6th 

Scott L. Libby Elementary School 
I 1870 1 W Thomas Rd. 

Litchfield Park, AZ 85340 
5:00 - 7:00 PM 

The Flood Control District of Maricopa County invites you to attend a public open house to see 
the preliminary results of a floodplain study in your area. Come learn more about the study and 
see how the floodplains in your area might affect you and your property. 

Your property may be in a Flood Hazard Area. 

This particular study evaluated flood hazard areas and determined flood elevations. 

Four washes are being studied: 
Perryville Wash 
Camelback Wash 

w Bullard Wash 
w I- 1 0 Culvert Wash 

(See map) 

The floodplain study will be used by 
the Flood Control District to better 
manage the floodplains, reduce or 
prevent flood damage, and main- 
tain the integrity of the floodplains. 

With an open house format, Flood 
Control District staff and engineer- 
ing consultants will be available to 
discuss the study and answer your 
questions. 

Please contact Michael Duncan, 
Project Manager, Flood Control 
District at 602-506-4732 or 
mwd@mail.maricopa.gov 
for additional information. 

Note: Materials in alternate formats (large 
print, audio cassette, Braille, FM listening 
systems or qualified sign language interpret- 
ers) are available with a 72-hour notice. 
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This public meeting is being held to present 
the preliminary findings of the study and to 
obtain input from the community. Exhibits of 
preliminary floodplain delineations will be 
on display at the meeting, in addition to 
diagrams of the various solutions. Futhermore, 
representatives from the Flood Control District 
and engineering consultants will be available to 
discuss the study and to answer any questions. 

If you are unable to attend and have specific 
questions or comments, please contact any of 
the study representatives listed in this brochure 
by phone, e-mail, or mail. 

Meeting Location 
Tuesday, April 16 Cdt%7'&Ij?rft 
5-7 p.m. Scott Libby School 

18701 West Thomas Road 
Litchfield Park 

Contact Us 
Valerie Sw~ck 
Project Manager 
Flood Control District 
(602) 506-2929 
vas Fs mail.maricopa.gov Ash Patel 

Consultant 
Wood Patel & Associates 

(602) 335-8500 
apatela woodpatel.com 

For more information on the 
Flwd Control District of Maricopa County. 

visit www.fcd.mariwpa.gov 

- ~~ 

~.-.-~--~mw?s~:-. 

Preliminary 
~loodplain IDelin,eatiQns 

& 
W.hit,eTanks 

North lnletehannel 
Improvements 

The Flood Control 
District of 

Tuesday, April 16 

Scott Libby School 
18701 West Thomas Road 

Litchfield Park 

WOOD 
; PATEL i 

2 
2 ,.,..,.,..,.IIn cooperation with 
Wood, Patel &Associates, Inc. 



Maricopa County Flood Control District 
2801 W. Duranao ,Lf"9., 

%,~=. ,!, Phoenix, AZ 85i09 

postal 
code? 

e b -  . 

l'kaesday, April 1 bth 

Scott L. Libby Elementary School 
1 870 1 W. Thomas Rd. 

Lltchfield Park, A2 85340 
5100 - 7.00 PM 
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. . 

OPEN HOUSE 
White Tanks Floodplain Delineation/North lnlet Channel 

lmprovemegts~ 
Comment Sheet Apr'r 

1 

. . . 
Name: Z'iZjc,~ , . "a, ' "13 

@ZZ 6-1 <.. 
Address: p. . .  . . , G.i.CI/ 0 SCO r i r p i " r u i '  A z  -ii ,. , 

9.. s// 90 ~hbne Number: f jsd - 4q . . . . Email: 

1. Please select the White Tanks North lnlet Channel alternative that you most prefer? 

Number 1 - Deseriscap~dEa~~hen Channel: .. :: :;:zr: ,.,, . . , , ., . . .'I .., - 
, -  Nu,!~b@&$ ,%iG:on~r'ete ~hanne1,~th i ~ e s ~ & c ~ ~ @ d  oyerba~ks : . , .  

Number 3 -'~etention Basin at Olive Avenue 
X: , .N~@1Q,5!e,.4~+ &lAi~[pn~l:ohqpn@l on ; E ~ ~ ~ ~ ~ , ~ j , d ~ . ~ ~ f , ~ ~ ~ ~ ~ ~ ~ l ~ y . @ a n a k  . :.:.,: ~. 

-, Nu.mber 5 - No Action , ,. , .-,. ,, . 

' .  ,,;''&;, 9 %  : : ,  . . .  , ,  ,,; ! ,, , < ;'):,;,>$;' i 

2. as part of the ey rocess to rbcommend the 
preferred alternative for the White Tanks North lnlet Channel. We would like your 
assistanq,in<estqblishin3 4hepfiioritie~;M tbe~nmmunity. '.Please rank the 
fol3owimg items in the order that. they are most important 40 you; (1 - most 
im~ortant. 9 - least im~ortant) 

)C' Reduqti~nin. . , .- , ,, ! .) floo:ding:: .;i , , ,  

Public'Sifety duri;;; flobd/tig - 
- Property acquisitionleasements 
K. cost - 
- .  ~~~eara~icelaestb$ti,~s , , . . 1 h\~f&~ih:@ INN 

Landscaping - 
Construction impacts , 

1 @ Multi-uselrecreational 6~portuniti.$~ ~ 

Vehicular accesslcirculatib~'~~during flood1 - 



3. 
' 

Please provide any additioq~l c6'hmpnts on the preliminary floodplain results or 
the White Tanks. North inld~Hli~#l'irlternatives. , , 

, , 

4. How did you hear about t@night?s m&fi,dg?. .. ...: 
,::. . . .  : . . . . . .  i 

- Newspaper !* ~ r @ @ f ? ~ ~ &  i",ih.,l\lla{/ - , ~Frieh&l\le@Hb&fi,: - 
, , .. ,. . 

Other 
: 3,: ' ',.?,?.:.:L ':,i'j;l:~ ji .  

e 
. . .  

5. How waul8 yoQ$dte th&!over&i:gfiow'&dge and he['jbfhine8s:0:fit:itfi.e members? 
-,&very ~ o o d  -Good Fair - pool' , - ;.+&ypoor 

6. Was the esented in an 'understandable manner? 
, A,? ,. , .  ; : , . . .  ) .. i4 b i  ,?.: ,s:.rr....r ,,I b . , .  

,. ,t3 .!, ' . : t ; c  . :  . . < , i : ! : ;  !,rti:, ' . . ?  
" / !  . . ". , ! .  ., . , , <  

.7,.::Mow wolifd y~u,ra~e.tHs fa@llity&f& hdding futur&m@&fingsTii % . .  .: .::.,, 
VevGood ' , &- Good; , , 

. , < ' ~ i ~ . .  , ,. . 
. $ J  ;?vevypbbr - - - - 

........ , ;. *."' . ) ',,._ 
, , , ,  :'y': 

THANK YOU FOR COMING.TO;Nl@HT, . . I 
,.; t ,  

Flood Control District of Maricopa County 
2801 West Durango street' 

Phoenix, AZ 85009 
Phone: Fax: (6@dj;$4$-460;[il (WZ) 5Q6-15911 



WEN J ~ O U ~ E .  ,. 

, . .  ., . . . .  . 

White Tanks Floodplain Delineatian/Nofih lnlet Channel 
-. . , .  

.. . . . Impmverne~ts 
C6,mment.,sheet 

. . .  . .. . April 1.B 200.2 
,. . . . ,  1 .... .. 

. . 
. .  [b@~hA (* Name: 

Address: ' 6801 IAJ , R - s k - 4  Peov r ' ~  2 c 8 ~ 3  Pi 
Phone  umber: 62-3 .'9y-\2- ,-,os-o Email: &i'iocq r c ,  L, . .  ,O ~ 6 ( 2 ~ .  Y )  Q f- " 

,, . . ,. . . . , . , .  . , . ,  , .  . . . ~ .  

1- Please .@l.@ct the w h k  ranks NQ& In,@ Wlan.net diemativs mat you most prefer? 

- Number 1 - Desertscap@.d:Ea.fihen Q&finel. ..::, :@: :, ....; ,, 1 .  , .?.- ,? . : * - Number'2 -Cbfierete Chan~@l:~wi$h .Dgse&caljed cjyerbankq. !. . . 

~urr;cber 3 - Detention Basin at Olive Avenue 
:~umb;wa li .&~~ifl&a~. caannel .ow~&&t,i~$:4Bf B ~ ~ ~ ~ I ~ ~  ?mnaI .. ,.; . .: 

.rc;:, Mumbey 5 -Nrj.Action I 
, ..: .. '.. 

"I,:.." . 
,b,. 

2. 2~' as part of %e.e\raluation process tw~iecommend the 
preferred alternative for the White Tanks North lnlet Channel. Wewould like your 
assistahce ~ ~ a ~ ~ ~ h i . ~ g ~ h ~ ~ ~ i O f i t ~ ~ ~ ~ ~ $ $ ~ ~ ~ ~ @ , ~ ~ m U ~ i t y  Please'fiank the 
follG1Wing itemsin the orderthat they are'm.o$t ... importai~t to you. (1 - most 
important, 9 - least important) 

! ' RqdQ~tien jflf@b,r$m ~ : +. :, " ,  t l ~ .  . - . ,. 

Public safety d2ing flooding 
- Property acquisition/easements 

~% . 
- 
- 

Construction i 

e - ~ulti-uselrecreati 
- 



3, , 'Please provide any.additi~.~al~rrom.ments on the preliminary floodplain results or 
the Whlie ranks North lfi~t$~~~fi,@.flndl:. alternaJy, , , 

~ d t  M.ee.oI .& ,/~k.h' .= ;WQ J ~ ~ ~ L ~  s > \ 'fk & ( I  " ' . y~&&r '~  . .. . , q h~ ~ n /  r , ' 
. . e 

4, How did you hear about . ~ g ~ ( s T ~ ~ & i f i g 8 . .  ,-*: : ..::,: ,. 
: ,  <. ,. .,,, . . ,.. 

Newspapep ?$ : ,: faro&jre& !&B~ Mdl i: p.flrjntjJN~igh,b~f- . - 
, . s ,  \ 

,,$;,;;,>,. ,. . "",..<,* , ,, . #  ,,,.,.. . ., .?,. "< , , '  , , ,.. - i  l . '  Other . , .', 
C /  

5. HOW ~ld~y@u~ridt#,the;~o~ergl~~ow~edge and4&lpiplines9:af~~$he stalf members? 
,! Very.Good - Good - Fair ,..: ij.. P,@br I ,- T',. ? - . ; v ~ ~  pool 

6. Was the project information presented in an understandable manner? 
.. , ;:&;.Y;e,sg .,. *a . . ,  , 2 , , ,!jc. , ; ~ , : ; ~ ~ ~  u!. ~ ! . .$ , ,% ,,,?. ~ 

I , ( t!, . . .  

. -  7. Mow:woul,d you rat~ ,e . th i i$ ; i$ fQr  h,oidingfuture-me~t,i'ngs?:".. !, :;. 
_1L, Very Good.: :; - ,@@~d..; . , - , , . :! ;.F&ir. . , - , .. . . . r Poor -e , ,, VeryPoor , 

, . . .  " 

THANK YOU FOR COMING TONIGHT 

Flood Control District of Maricopa County 
2801 West Durangt5 s'ffe'et' ' . ' 

Phoenix, AE 85009 
Phone: (602) 506.101 

$@J#$(j:' 
. , ,  . Z . . $ ~ . .  

, , x 



White Tanks ~lood~lain~elineationl~orth Inlet Channel Im ....v.;,... pro emants.. . . . . .  ~ . 

Comment Sheet . . .  

April 16 2.002 . . 
... ' .. 

1. Please sdec't the White i a n k  ~ort 'h lnlet'~hannel alternative that' you most prefer? . . 

- Number 1 - Deserts~8pgd.g~tah@fl~~~~~.nef~.~ . , , I.:j . .  , , 

. - Nl;lmb@~2,-G~ncrete Chan~,e.I~ wdth:~&et$@g@~ed overbanks , . - 

- Number 3 - Detention Basin at Olive Avenue 
, . ,.. ; ,  &':j:q M ~ m b Q . [ 4 - , & d . l  @hsmne,l.~n; E@$l,:sideeeof &)ardd!y Canal , 

, . i Number 5 -80 Action -.. : , . . ,  

., . . . .  ,, , . . , ,.: ." ' 'C .~,! : ', . , . . .... ~ . ( ,, , ." , , '< ' 

2. The following will be used as part luation t ~ ,  rec6Mmend the 
. . . .  

preferred alternative for the White Tanks North lnlet Channel. We would like your 
assistance im:.e@tab8sbingfthe,priaritir?s.~f the cnrmmunity.i P~lease rank the 
folicawing itemsin the orderithat they are most. important to you. (1 - most . . 
importan't, 9 - least important) 

2. . Redu~ti@~;in flooding. . . . . .  r . . . .  
t .  ,.., 

I ~';blk safety &ring flooding 
? Property acquisition/easements 

Cost 
. . 

. ~p~earancdaesthejic$ .... , . ,  

Landscaping 
, . 

, : 

Construction impat& ' ,,., ..< i 

Multi-use/recreation$I ,,,!:z,:i..:,: oj$jioxi'udiiss ' . 

Vehicular accessicirculalib~ during hooding 



3. Please provide any additlpnal?Cbmments on the preliminary floodplain results or 
the White Tanks North inf6t:$~ghn8l alternatives. 

- 
5. How wauJd~@~ ' i$~ t&  tbe,bu&ajl ~ f iow~~dg& &fi&#&lj$f;uln@$b, avfHe staffmembers? 
-&Very Good - . .  , , p&bl Good - Fair - - ' Very Poor 

formation presented in an understandable manner? 
. . ., ! ! , ,: ,- . , . 

.,;.:.i..i+ :,jO &. - ., ' i- .., * ' .  , .,< ,i..i I .  , +.. ., - 
. , s l  , > , ' 8 :  >.,.it$ G ! .,,:,. . . ' 

;, " , . . , .,, , , : ! , - , , I  ., ,,, , :,,. , 

7, Howw6uld you tage tblgfacility farHaldifig;f~~~be~ee~~hgs?. 
& Very Qood . , ,QDbd ;, : ; p&!;$ty - - - porjr ,, V@ty:Poor 

. . . , , ,, , , .., , . , . 

THANK YOU FOR COMNO TONIGHT 
. .  ' 

Flood Control District of Marico,pa.County , . 

2801 West Durango $feet'' . , 

Phoenix, AZ 85009, 
Phone: (602),54@1#~1 

Fax:. (Fq2). S$@IC;Dl . . 
. . ,. .. , . 



. ,. OPEN HOUSE , 

. .  . .. 

White Tanks Floodplain DelineationINorth Inlet Channel 
lmprbvements 

- Comment Sheet 
April, 16,2002 

-, . . .  
1. Please select the White ~ a n k s  North lnlet~hannel alternative that you most prefer? 

/ 5 /j/~-dF$i ~ 7 6 5 7  /&Ztc&& r2 &9 77 
Number 1 - Desertsc~p~d-Earthen+@~~n@el':,. "I\ : i / -  

-3 Numb.@? 2 -0dhcrete Channel' with Desefiscaped overbanks ' - 2  

.? Number 3 - Detention Basin at Olive Avenue 
f , .:Numb"m!.A -Addi$ibnal ohannel-oniE&st~~side..:~f Beardsley Can3i 

Number 5 - No Action . . ' , . . , . *  r- . ,. , , . .  , . '  

i . 

2. . The following will be used a's pa s to'recammend the 
preferred alternative for the White Tanks North lnlet Channel. We would like,your 
assistance in,establishing the:.prioritieS of the community. Please rank the 
following items:.iri the orderthat they arE:most important to you. (1 - most 
important, 9 - least important) 

/ Redu)#~a;lflfl@~diflg 5 : ; : 'i '! ',: - . .  ,, , : .  

Public safety during flooding 
Property acquisitionleasements 
Cost ., . . .. , 

, . 
Appearanceiaes'thetics . . . ~ 

Landscaping . . , .~ 

Construction impacts , '  

Multi-useirecreational opportunities ;,., 
Vehicular accesslcirculation durinb flooding 



3, Please provide any additional comments on the preliminary floodplain results or 
the White Tanks North lnl& Ohannel alternatives. 

w woUld yohrate the~overall~knowledge andihelpfulnes~6f the ~taff~inembers? 
~ o o d '  - Very Good - Fair - P o ~ r  :;;.very Poor 

in an understandable manner? 

, . *  - ,, Very Good &:Goo&- - I Fair , . I : poor: - , :  :: ': Very .poor - - 
.-, ,. :, . , 

, ,  ,,,. 
, . I . ,  

THANK YOU FOR . C0MI:NGTONlGHT . . , ., , 

$ , ,  , , .. 

. , 

Flood Control District of Maricopa County 
2801 West Durango Street 

Phoenix, AZ 85009 
Phone: (602) 506-1301 

Fax: (602) 506-4601 . 



. .,, .. 
. . eNHQU.sE ' * 

. .  . , UP. , . - ,  . , . . , . ~ 

White Tanks Floodplain DelineationIPJorth tnlet Channel 
Impriivemenis 

. , . . Gornrnen-2 s;f'leet 
April 1-6- 2002 

1 . " .. . 

1 ' Please select the \Fjhite.~anks~&h ,n!et Channel alternative thaf youmast prefer?. 

'do .Number 1 - ~ ~ ~ ~ ~ t ~ ~ ~ i ~ d i ~ ~ ~ h ~ ~ j ~ + ~ ~ ~ ~ 1 : , : . .  . . . 3 $ s ,  , : -. *. 

Numb~fi:@,x.~ncre@ Cha"n&] wjth.~&@~SBgped averbanks .. - 
-? L%/r L- Number 3 - Debnflon Basin at Olive Avenue 

#a L=%:. N@mbels&+ .Ad@ti@,m& @hg~t$gI#@n~&j,g:t Meof &jar&/gyJcanal 
&;j,x:: tiumber 5 -;N.o Action ' . %,I . , i' ./ , .; i . , 

~. 
' , . , . ,, -;..:.,:i.; 5, :: "",,%., , . 

,. :<  < . (  , . .", . . 
, . .  .~ 

2. ed as part of the evaluation process t6ll'ecommend the 
preferred alternative for the White Tanks North Inlet Channel. We would like your 
assistan~e: ,ipe&abl,i&ih the pri~fjt.je$ef tke:c@kniunjfy; plea& fat& the 
f6llowing..items:in~the order %tit they are-most important to you. (1 - most 
important, 9 - least important) 

I Red~@~ipn;im;fj~~dfn.~~; . ...,..,a .?*. ,; , . . ' '. :' : , ~ 

, 6 , ,. .#. 
Public safety during flooding 

1 Property acquisitionleasements . . 
L - Cost , .  . 

3 .". - ~ p p e a r a n i e ~ ~ e ~ t ~ ~ t i ~ ~ ,  : ,,,:. , '  , 

'I Landscaping . .  \, , ., , . . .  

Construction ;,. .. : k,,> 

_S ~ul t i -use l re~reat iona~~~op~o~~~i t ies  
Vehicular access lc i~c~ i~ i~n  during flooding 



3 .  ' Please provide any additi,g~l.~omments on the preliminary floodplain results or 
the White T a n k  North lri~~$;Qtgj~n6l . , "I alternatives, 

. , ,  , , :  
, . .  . .,, s,. " . ~ .  ,~ . ~ , ,  

. , 
:I / , .  

, . . . ,  
. ,  , .  .,,. ., , . i ,  

4, How did you hear about ton,ightbs .sfi&M&@a:;sr . , , .: , . 

Newepaper & @ & ~ ~ a ~ & . ~ ~ ~  Mail. I.: - , . :Friend/N~iUhb& - 
' .  . ; :, ..%;,,t:) '.' . ,, . Other . 

' ' ,::, ~ ., 
, . 

5. How w~Qd,iba$gat.e the.~~erall:;~fl@~ldg&Gafid.:~&Ipf~ln&s&:&f staff;m.emtje$'s? 
Very Good G o o d  - Fair , , :Pd& - .;$;.ifiv&,j, poor 

6. Was the nted in an understa 
i ,  yes ~, ,, 

, . ' 2  ,. . ' 8 '  
! '  \ , , > . .  . ;,:; , .,,. , ,, 

; ?.,~:,HQW wo g futu'tie .m$et,ing&? ; , . . 
. - , , - . , very -. ::: . c . ; i ~ b o p , '  - .: :Very poor 

. ,  . , . ." . .',.' ,;, > ..,..,,,' .* ,,,. 

THANK YOU FOR COMING .:. $ ~ G w T  .>pi, 
, , i 

. . . , . , .  . 
< , 

Flood Control District of Maricopa County 
, ,, 

2801 West Durang6 ~t'te6t; ' ' 
, , ,.,,, ,<,. 

Phoenix, AZ 85009 , 

, . .. 
Phone: Fax: (6b$j'566T&6r66Y (602) 506.1 $61 . . , , ' . . 4: , 

_ . , ,  . > ; ," . . 
., , 



. . . .  . . . . .  . .. . ~. . i.. ? . .  
1. ' , Please stilblsct'the White 'tanks $06 Inlet Channel gl&rnative that you most prefer? 

- Number 1 - D e s e ~ s c ~ p @ , 4 ~ a ~ ~ @ n i @ ~ $ n ~ ~ 1 ~ r  i:;:,~ -ii.i;;.: ::>,+ ! ,* 

"I - Numbit!;! ,+~i;lcrete ~ h a ~ ~ f & ~ j &  aes@&~@e,d , .@verbamkg .. ,.I.; ; .: ~,4A&d a Number 3 - Detention Basin at Olive Avenue - ~ o " + ; ~ ~ ~ ~  wvn - 
. . . . . .  ............... Nwmbey&,-.A$djtj@na1 @h,&fil;rel @n,&st $&@$&at&&y::$&na/ 

.', -Nqmber 5 -Nb;'Action <; ': . :. I .  . _ : .  , " .  . 

. . c 0 , ' .  ' . ."."., :%.,>$&i;j:t ,:, i(>, .. ,, . .; . ~ , "  . 
2. as part of 4% evaluation process to recommend the 

e White Tanks North Inlet Channel. We would like your 
assistan~@:.in~e~@li~Mn$.$h@;~p.pri~:~i~&~ @Ethelco&mufiity, ... Wease Vkn k the 
follnwing itemsiii the, order that they are ma3 important~toyukii (1 - most 
important, 9 -least important) - Reducti~g in'fl@@$ingi i ,1 b '. - i 

' public safety duringfl 
Property acquisitionleasements 

7 cost . , 

~ppeara"c8/&e~~h6tic~, + '  . I. . .  ' . 

. ' " 

Landscaping . : \ ,  ,.,. , . . 

3 donstruction impacts. i . , '  , . .: , . : ......$ . 

Ip_ ~ ~ l t i - ~ ~ e l r e c r e a t i ~ i i ~ ~ ~ ~ ~ ~ p b R u ~ j ~ ~ ~ s ,  
Y 4<;*:' , < , ' a  : • . -  Vehicular accesslcirculatidnduring f60bing 



3. Please provide any a d d I t 1 ~ ~ ~ ~ ' ~ ~ m m e n t s  on the preliminary floodplain results or 
the White ~ a n k s  North lnlia'i;@~~fi~$~,aiternatl~es. . + . :  . . - u; ALL. w d !  . Ci, C W . i u  - c* - & Pu'f : 0 4 91 ~*.,,C/VICCC,,‘) 
& ,wz/a.4c ~ 3 :  .. , , bt&! c,(d -. ~,ci+cil!c.f. 
& . ~ ~ 4 6 ~ 4  -, Zf( a .,i R\,K _ ' ~ ~ I T T L . . ~  - 

4. How did you hear about'toAighU'S:&@atJdg1ii :. . . . . 

N e w s p a p B r ; $ ~ : r ; & p ~ ~ ~ , f & , l ~  .,fiiendWeitigh&br - 
, , . . ,. , ,.,, 

: .  , - ,... . .  , , ., i , I .  1 1 '  : . , . . . ,  , 
,' % 

.,, , ' ,  
I " Other . 

5. How w~~5d~y&,u~rat@fh@&ireraI:i:h0wIg~ge &fid..~&l~ulfie.&:i~f~~.4'Ae staff &ambers? 
' V ~ ~ G O O ~  - , , 

,Good '- Fair ;. fi p.@br - 1 : ivdry Poor 

6. Was the project information presented in an understandable manner? 
.ye,$' , ,.,,: ...,:;- : ..r ,.td: ,,.12, ' ,  , , J  ' ~ ; : p $ ~ . .  + b y . l r  :<,, r l , , . i , ' , , ;  . ;  ( i  *. 

;;,,, , .. .. :,;; :?. " ,' " *" . 4  
. <, 4 ' ' : ..!, t*l;.,i,:;, , . ...,,.., 

< "> . , , 4 '" : , ,., 
. . 

: 7. . ,Ho~.iw&uld y,o.~ in8 ;filfujl&tjleet[npp r .'; . . . ,. 
Wey @oo&j . & 'G0bd ,, . L$ ,, :(; Pbor;2. 8 :  ,iic 'V@y:Poor - - - 

. " .,,, . 4 ,,.,.. 1 ,; !' 

THANK YOU FOR , COMING TONIGHT 
i . , . .. .' , , 

Flood Control District of Maricopa Coqnty , . . 

2801 West ~urango'$treet " ' . . 

Phoenix, A2 85009 
Phone: . , I :  (602) 506-1Sbl'' 

Fax: (6qq.5$#14s@i 
. .  . 

" :  ' I .  . . a 



. . OPEN HOUSE 
White Tanks Floodplain DelineationINorth I.nlet Channel 

. . . . 

. , Improkements 
Comment Sheet 
April 16, 2002 

, . ,  

. ,  . 

d L V e + t  PA Name: , 

Address: A; ij2 7 NU/ad $4 A* 

Phone Number: . .. . Email: @&R%%F& '4 
r 2 w  , - 

1. Please select the White Tanks North Inlet Channel alternative that you most prefer? 

Number 1 - Desertscaped.Earthen ChaFnel ':,~ ;2 - 
Number 2 -C~.ncrete channel with s~esertscap~d overbanks ,; ,~ - - Number 3 -Detention Basin at Olive Avenue 

. . & .:;, Number 4.- &ddditiMal-channel-on East:.side-of Beardsley Canal 
- - Number 5 - No Action 

. ,  : < ' ' 

2. T d as p to recommend the 
preferred alternative for the White Tanks North lnlet Channel. We would like your 
assistancecin establishing the .pr-iorities od+he co'rnmunity. Please rank the 
followjng items in the order that they are most important:lo.you. (1 - most 
important, 9 - least important) 

Reduotion inflnodirvg :I ~,. : ', .,, 

~ublic"&ifet~ during flooding 
Property acquisition/easements 
Cost 

, ,, 

Appearancelaesthetics ., 

Landscaping , . 

Construction impacts 
Multi-use/recreational opljoitunities 
Vehicular access/circula~ion during flooding 



3. . Please provide any additional ijQmments on the prellminary floodplain results or 
the White Tanks North lnlgt &8.ribel $lternatives. 

4. How did you .;; i~i.: :"' ' , . ,  , 

,& ., , 

- - , ,?! ~ f ~ & $ d / ~ e ' l # ~ ~ o P  . . - 
?,, ,,:*,." .' , .:i  .. , . .:i:.,? , ,, I , ,,; , . .. !, # . ' A "  . 

Other 
~,. 

5. How would jrou m e  lfie.ou&afl ~~c.liowle~g~and:~$[tjf~ine$~ ~# fBe:staff members? 
- Very ~ o o d  _SC ~ o o d  - . ;  ::.p0;Cil' Fair - , % , . vejf poor - 

ormation presented in a 
. ,  , ; ;  , ' )  ' ,: "i.,? - 

. . ., ,.' , ~ ' , ,.) ,,tr.,( , .< . , , , ,  't t ., i. 

7, How.wouW y&~~at&.~,his.fa~I;1i~~.f&p hbl 
, , ~ e v ~ a ~ d 8 , ~ ~ t . ~ ~ ~ G b o d  ( .  . ,!.. , 

1 , . , . p 0  , :  verjl.pdor - - - - 
,. . .. .<.\>,$ ( 1 ;  ' :: , 

THANK YOU FOR COMING . . , TONI@MT -, l,!,.,, &. .  . 
, ." . , 

Flood Control District of Maricg~a Cpunty 
2801 West Durango street ' " ' 

Phoenix, AZ 8500'9 , . 
Phone: (602) 5P6:1501 

Fax:, (6021 $&&$6f' 
. ,. . ! ' .  ,., 



. . 

. . 

0 '  . . . . . .  . . . . .  

. . . . ,:!.. :!.., . . 

... . . . . . .  Opi@N . , ,. -, HOU'SE:. ~ 

. .  , ,' . . . .  'I ,, . ,' , ,. . 

White Tanks Floodplain . , ~e l i , iea$ i~n/~or th  . . . .  \ , *  . In 
. . Improviimgri'fs ".'-, 

. . . .  ... ,c&qm&nt , . .  
.. .. . . .., 

. . ~~f l l ;  Bs .:2602 
1 : 

a .  
j' . I 5  ; , , , .# , . .~ , , ,  

Nav?: , ,', . ~ .  -:%,4pic:i.+, G; {&, ,, ., . . , ~ . . . :  . . . . .  , , . . , .. ., , 

Address: . . . . . .  1 , . /6(u?l. Aue. lu6&&(' 3 ' .,F$'~$-s-. i . ,;, ,... ?: 

. ,Phqne Number:' . ., ,,  . ;" , . , :. . . : .~ . , , , . . , ,  . ., . . Email: . .-. . ~ , 

~ . *  ;\ . . , .  
. . ,. . ,  . .. <>. . . . . . . . . .  ; , , >  , ........ , ,  

. , 1. ite Tankddt#gflh in!& Qbatinel aRerpative.that yau:(tiibit prefer? 
-:,: .,. ~ , , . . ,L, 

, 

, / _  . '  .. - Ntjm$I& 1 ~ . ~ ~ ~ ~ ~ ~ ~ ~ ~ p ~ d ~ ~ ~ ~ ~ f h ~  ~ h ~ i ~ ] . . .  : , ,. 

. Ngabea2 + a c r e t i  ~&nn~ljlr~ith:@e,s.etits@~~ed overbamks..+. .;. 
. J ~ ~ l r n b e r  3 - ~ e t e n t i h    as in at Olive Avenue 

<,. ..... .....>...... . .  . ,,:.. ... ~~:~m~,@ph4;~ ; f i~ ,~#q~a l .  &@nnelbm;.g&~t:ej'de:a+. ~ @ a ~ d , ~ l ~ ~  Qnal 
. Number 5 - s . ~ ~ ~ ~ @ i o n  .:. ; , ,  . ,, , +, I 

, .. . ,, , . , ) .  I . , J  ): % i , ,  ;J<$"? .$!fi~f~;'p?;;j~, *p#rj{ ,*,; ; <:; ' , , . , .  , ' 

2. The foliowing will be used a &aluation process to recommend the 
preferred alternative for the et Channel. We would like your 
assistanoe,in ~staij1ishihg4he:p'rioritieS:.of. t h ~  biommunity;.P~lease~iank the 
fol~owin~iternaifi the orderZhat they aremost im,portantfo you. (1 - most 
important, 9 - least important) 

& 1 . R@&@ti@fi j . ,  ..., . fl@&&j$, ~-, .... !.~ 
'"! F # ~  ,,.: , : a  - . , , ...... 

public safety during f~ooding bod; r & ~ , L i e d i h r c  1 1s ir c i ~ m  Lr 
4 Property acquisitionieasements x ( 6 f i * q * ~ ~  

cost ,? A . . 
1; ~ppear'ance/ae,s~~itic's.. ' - 

1 .  I 

Landscaping . . .  .;<f \v < , 

Construction impa&., i;,:;.. *, . , ~ ~ . ' 

A ~ulti-uselrecreatio6~. ojjjjQ$inities . . 

Vehicular accessiciriiiatid d&6g flooding 



3. Pl@#@,@:,provide, 4ny addltl~fi4IL&ini)mments on thi p~elimlnary no?dplain results or . , .  
. ' "  . ' .' ' '  tf$f&lfi Tanks Nam ~ ~ i $ ~ , , , ( ; ~ t ~ ~ ~ & ~ ~ . ~ l ~ ~ ~ ~ ~ ~ i ~ ~ ~ ,  

. . , . 

. . .. . 
,,,,; .,. ~ . ~ / ~ ~ . s s , ,  DvNit{a, sg:Gdi,~&;&s: 05 -la J ? O ~  

-, :, ..., :, . . ;7* !y  . , , . . , . , I f h e  t?qm/)ec/ c"rriic( b~ 
. . -, < . ,  . .. !m. \~e.c l , .  I-! . .. h n? . I i?r\~T& <,@< f .. . (,.-A&. -+A@ D I Q : ~  -6 > 4 1 k r n L ~ 4 ~ , ~ - - k t q r e ~  

hen F~.LG. /  i nq n l e.nlen-/c~.( :A( :;.id 14 ( ; q c r ~ ~ i ~ e  +he 

3 

5. How *~ald  fat# Ihe;o&ie1:allkfib*I&dg* &fi&#&~flulfl$wef!t~e staff members? ' 
t.'Very ~ o o d  - ;r , ; l  ';,fi, @bbr ", , :?:,++f&y poor Good - Fair ' - 

6. was the project 
. , '.,t/' , Y a  r:;, rti;. - 

~. : . . ,+>>., 

7; Ho,w.muld you; 
: ., L/" Very Good, ; .,; , . .. QOod:%f:; % q,, : r pbbr...: ; r,f''Ve* :Poor - - 

,, ,,, , .">; :t ' # ,  , ,, ,; 

THANK YOU FOR CQMIWOTONIOHT ,,., ,.. ." ...., 
,.,.. 
i ,: ' . !. .: $ 1  

i l . _ _  . ,  :iT!;., ' ;  ' ,  
, ., 

Flood Control District of Maricopa ,.., i . l . .  County . .,,:" 

2801 West Durangtr Sirekt (. > 

,, * . , , ,  . 
Phoenix, A2 85609 

Phone: Fax: 1#ggf50g,4&,, (602) $.06-18di *+, 

,,, :, t. , , e 

> 



. .. 

OPEN HOUSE , , 

, . ,  ~, 

White Tanks Floodplain Delineation/North Inlet Channel 
Improvements 

. . . . . . , . ,  

Comment Sheet 
April' 1.6, 2002 

. . . . . . 

. . 
Name: 5 L ! ! d  dm PJPI(" 
Address: T , , [ ~ J & J & [ / A L  $3S-3';5- 
Phone Number: . .. Emdi: . I C ~ O U ~ . , ~  . . .., ' 84'45-@ . , A L ) / , ~ -  

~ . . .. . . . 

1. Please select tiie WhiteTanks Norfh Inlet Chiiiriel alternative that you most prefer? 
.. . .  ,. .., ~ . . .  . , 

Number 1 - Desertscaped Earthen Chan.nel,:l i, :, -,.,,,r i, i ?  a - / . _ E  . I I. 

. ,. , Number 2 ,, -Concr~te ,I.L _ , Channel with pese,~scii~?..gd cyerba 
~ u m b & 3  - Detention Basinat Olive   venue 

I , ,  .... , , Number,$.- . i ,. A&jiti~fial:channel :~. ,-...*., , . . ., an . , ~  East side oj20eardsleg,Canal - , . '.:-.' . . ~ , 

- . ~ i r n b e r  5 - No Action- , . ..,, , . 

1 Reduction i~$looding, , . . . . .+, . ,( ,:%, , . ,, , t  . , Public sg{dfy~ dsirft6g flbodin.G 
Property acquisitionieasements 
cost 

I ., ' . 5  

~~~earance /ae$ t ie~cs  
Landscaping 

2 Construction impacts . . 

Multi-useirecreational oPpd~unities , , 

2 Vehicular access/circulation duringfldoding 



3. Please provide any additional comments on the preliminary floodplain results or 
the White Tanks North Inlet Channel alternatives. a 

3 , .  , , ' .  " ,  ' , ~ . 4. How did you hear about tonightfi$mbetiiig . . 
Newspaper ,,,;j*:, ,BrdcHfit&:[[h.tb@.Mail" '.. ' , .fri&fid/Neighb;or" ' , .' - - - Other 

a 
7- : _ .  . . , , : : ,' 

, , . . . ,  ., , . .. , , . % '  , :. . , ,  
. ,, . 

'5. How would ybu~rat&the!dv&ll knowledge: ifidfieipfu'lfi&$g ~, of'lfi&faff members? 
V e r y  Good - Fair - , ' Vefl'P'b'ol. ',- Good - 

, . 

7.  howw would you rate thisfacility for boldin 
, Very Good & , ~ ~ ( j d  : ' ' : Faif :' - - 

THANK YOU FOR COMING TONIGHT 

Flood Control District of Maricopa County 
2801 West Durango Street 

Phoenix, AZ 85009 
Phone: (602) 506.1501 

Fax: (602) 506.4601 



. . " ... 

, . . . ' ,, . . . . 

... 
, " OPEN HOUSE , ' . :. 

White Tanks ~loodplain~eline$ti~.n/~olth' . . Inlet Charinel I mpro"6menf $ 
. . . .. 

C o r n . m e ~ ~ , ~ ~ ~ ~ e t  ., . 

. u Apii,l 1.6;'2002 .. . . 

.. " .  .., 

/ c; ; : 1. 
~ .. . 

/ , ?  d .du ... .e 4 2 ,  4 z- 5"S . . 5-J--- 
phone Number: - \: sh-f i '~c;i / / .  . . Email: ((dl)( A ~ ~ S P ~ " , ~  etr,/+LAilk 

..., ,, 
@L/~CY 

1. ' Please select the white Tanks Mirth ,... Inlet channelalternativethat ,. 3 you most prefer? 

Number 1 - Desertscaped Earthen Ghapnel,. ; .,>:%; . .. ,>., ~ .. ~ ,* ., 

Number 2 -Concrete Channel with DesertscaPed,overbanks: 
Number 3 - Detention Basin at Olive Avenue - 

. , X : Number 4.-.Add@onal,chamnel,on-Eas1,sideof Beardsley Canal 
- . Number 5 - No Action s . . 

. , 
/ 

, , 
, 1 

., . .~, 

2. The"following will be used as part of theevaluation process to recommend the 
preferred alternative for the White Tanks North lnlet Channel. We would like your 
assistance .in establishing the;prjorilties,ofthe;community. ,:Pleaserank.the 
following items in the order that.they are most important to you.'(l - most 
important, 9 -  least important) 

. . 
. , 

1 , , .  

h Property acquisition/easements 
Cost . , 

. '  

3 ~ppearandelai3theti~ , . , . , , .  

Landscaping 
7 Construction impacts , , 

Multi-uselrecreational gpportunities 
L Vehicular accesslcirculation'duri~ flooding 



3. Please provide any additional comments on the preliminary floodplain results or 
the White Tanks North Inlet Channel alternatives. 

4. How did you hear about toniight?,b m&ting'?-., .:, , . . , . ,  

FriendiNeighbOr A other 
,,,. ,. 
j> I 

Ifjfulness oft'he;,staff members? 
Very Good - Good - Fair - ::. 'Poor V e r y  Poor 

6. Was the p or resented in an understandable manner? 
yes. ; . ..' : : :  : 

. . , ' - ,  . , 

7. How would you rateithis.faoil 
Very ~ u o d  & : ~ ~ ~ d  - Poor 

THANK YOU FOR COMING TONIGHT 

Flood Control District of Maricopa County 
2801 West Durango Street 

Phoenix, AZ 85009 
Phone: (602) 506-1 501 

Fax: (602) 506-4601 



, . ,. . ., 4 ,  , . . , :. . ,. ~,,.. ~..  ! . . .  
,, 

, OPEN HOUSE ,:;, .; . 
. . 

. White Tanks ~ l ~ ~ d ~ l ~ i ~ . ~ @ l i ~ ~ ~ i a ~ ) ~ ~ ~ h  Inlevchannel 
i . . .. - . , ;.. ... ..,,*. $<.' . . .. 

, . 
. ,,, , . >... . *  I m p ; f @ ~ ~ e n f ~ . ,  , ,, ,..* ., , ,., ,. ~, , .. +~ . . 

c ~ ~ M ~ ~ ~  .&&t , , , ' 8 . :  

April 1 6; 2002~ 
, . 

. . ~ ~ , . . "  

, , , ,  .. , 

Name: 
Address: ~ D ~ ~ L  3 @!m a uz ! i~ i tkbh m I ,  a z - 

85 <3 3-3- 
' I  

Phone ~ u m b e ~ & 3 ) < 5 3  :&bpi' Email: kPB@mk=e &ow, Ma *. C( 

. , . . . .  " , - .  ,., . ,.. 

1. ' Please select the White ~ a n k s  ~ o r t h  Inlet Channelalternative that you .most prefer? 

Number 1 - Deserts~aijed,~a&hen*Gh'annel. , .::i .*..:: $ -  . : ". - 
Number 2. -&ncrete ~hannel with.~kse~sca~ed.oierbanks , .::. 

, x@ Number 3 - Detention Basin at Olive Avenue 
&@ : Number 4 - Additianal ch!nnel~on.:Easirside.of &a 

Number 5 - Wb Action ,., - 

2. 

assistariee~in establishing th&+iriorities:of the:~ammunity. Please-rank the 
fbllawing items in the order:that they are mdit idgortant to you. (1 - most 
important, 9 - least important) 

1 Requetipn i'ri'.fldp$i~g':;';. . :,,,. , . . < , 
2 Public safety &ring flooding 

'% 5 Property acquisition/easements 
. 



3. Please provide any additional comments on the preliminary floodplain results or 
the White Tanks North Inlet Ohandl alternatives. 

4. How did you hear abouttonight9s.meefing? . ".'.',., ,; 

% - Newspaper -',, ... Brodhu FriendYNeighbor - 
. . .. . 

5. Howwo~ild jourate the over 
, ,  Other . 

ulness of ithe staff members? 
-Very Good - Good r . .PO&, - . .;.,.,-very .Poor 

ct information presented in an unde 
i , $ : ~ . ~ ~ , ~ ; ~ ; . ~ ~ ~ ~  <!tJ6:;.> -.,.,;:,; ::t;l ,: ;,,,, 

L."C5p*:r=:"-~ , . ,  > &:q~G- 8 C? 

THANK YOU FOR COMING TONIGHT' .. . ,, , ... 
, ., 

,., 
j ' , .  

Flood Control District of Maricopa County 
2801 West Durango Street 

Phoenix, A2 85009 
Phone: (602) 506-1501 

Fax: (602) 506-4601 a 



OPEN HQUSE 
White Tanks ~ l ~ ~ d ~ l $ i f i . ' . ~ ~ ~ ~ ~ ~ f i ~ ~ / ~ ~ f l h  Inlet Channel 

,:.:..,: i:, 

. . Impr@vernents ~ 

Comment Sheet , . 

April . . 1'6, 2002 

m/IC.F, Ski* Name: 
Address: ----:a' i.6 02 L. .. [e 3 pD A u ~  @~aa LLL 1( 2 $r3 S-s 
Phone Number: ' ~ 2 3  ' S.7 3 -  ~ s - i b  Email: *ttw s~ /nf 76 @&w,.~N . c I 

. .., 

. ,  . ... ..~ ..., ..... . 
1. Please select the White Tanks North . . ,, Inlet .. .. . channel alternative that you most prefer? 

, .. Number 1 - Desertscaped Earthen Chapel' . . .:. . , - 
Number 2 4onorete ~hannel,.u~ith:~eserts~aped overbanks 
Number 3 - Detention gasin at Olive Avenue 

. , ~~mb,@r .  4. &&dd~~innal,channe~om~a~~ side, af Beardsley Canal .. . -'. 

' , .  
-, ~uj?ber . . 5 - ~o.Action .. 

, 2  ' 

2. o recommend the 
preferred alternative for the W We would like your 
assi~tance.~i.n astablisbiag #he: pr~ioriQiesof~the.community. Please rank the 
iollowing items h:the order that'they are most important to you, (1 - most 
important, 9 - least important) 

. . . < 
< ,, . 

Property acquisition/easements . - 

Vehicular accesslcirc 



3. Please provide arry addiZioq%ll.:t@tnm.ent~ on the preliminary floodplain results or 
the White Tank8 No& 1nlqii6d#q~p~ , !,, ,, ,YA~:>>~.;. #sfernatives, 
c c ) ~ y  L L ~ ~ c ) &  ... $$&+tF3:kLUL,,oE A C ~ L p n ~  W A S  
-.$&-+& '/ WE30 T W ~ + T . . . ~ ~ & . S  , . .  * PWe"R7-')r U.47,1/"C ...... 1 . ,,, 

$ : i 
#AUE /@cm.%?n, 

a 

4, How did you hear about ~ f i J g ~ f ~ : ~ ~ & ~ i ~ ~ ~ I I , \ ~ ;  . , ' i - r , :  :, , ': c:+s,jf .t ::,. 

~ewspap~r;;. i : , ~ , ~ ~ u @ ~ b ~ ~ ~ ~ ~ @ ~ ~ & i l  >;!A; ;;:' ;;.~.~ti&~du&#pib i ,*&+.., : omei - - - 
,, 

* 
, ~ . : ; * . t ; ,  , :  , t , > s  :!,&, ,ex$,+ ;;(? ,,:, ... ~J .'?*.. . . . ? . . . . h + , .  !'. " 

.(I,.,! a : . . ,  . . , , . ~ , ,  . , ,  ..... ,,. . $!,> 
. . 5, How ~ ~ l L , y o ~ q ~ ~ g & f i & o \ r ~ p ~ l ~  , ~ d \ r v f & ~ , ~ $ i ~ n d d j h ~ l p f ~ l ~ s ,  ufi#H$staff,mehberi? 

..... V e r y  Good xGood - :.',poop :! ,*?;f:y@,ypoor 
1 , j Fair - - 

ted in an understandable manner? 

...... . :  , , , . .  < . ;  ,:,.., 4, ...(<,l:*". .*! ] 

'- 

THANK YOU FOR C O , M [ N ~ ; ! ~ ~ N ~ ~ ~ ~ " ) '  , . 

. , . ..: ," i. . . . . . '  ,!f(.'; , , ' <  . . . . . < .  l , , , , ,  

, , 

Flood Control District of Marics~a,C~unty ,;.?j4,: ,,,: 8:;bdf!i,l',, :. < ; , 

2801 West Durango s\rt!ei'" ' 

Phoenix, A2 8%009 , ., . 
r 

Phone: , ,~,,2J,';,!, 86-1 ,ss,,,+l 5111': .. tx:$ < .": s . ' 

' 

Fax: (g02$,.$b$q$0Ar~~ . . . , 

, , 



, . 

, .. . ~ ,.. . . 

HOUS;E, 
. . .  . ,.,, 

White Tanks Floodplain DelineationlNorth Inlet Channel 
Improvemen.ts . . 

comment Sheet 
April ,16,'2002 - ' .,. 

... , . .  . . . .  

Name: L/EFF 4 / j ~ , G & ~ h ,  s-8, 
Address: d ,220' /0, /a3 &be-' ccrpdJ e I /  82, 83-3 5.- 
Phone Number: & - 5-6r- 2.00 / Email: - 0 - 

1. Please select the White Tanks North lnlet Channel alternative that you most prefer? 

- Number 1 - Desertscape.d;Eartben 

a Number.2: -Cenorete ChanneI3wjth - - 
- Number 3 - ~etention~asin at Olive Avenue 
;$%:.a: ,,l\l,wmbe~4.-;~dditl00al channel an East; sjde:of B.eardslq,Canal 
- -Number .. . 5 - No Action , . .  

, . 

2. commend the 
preferred alternative for the White Tanks North lnlet Channel. We would like your 
assistance,;in establishing the, p~iorj~ies-ofihe community. Please 'rank the 
following items inthe order that they are most~important to you. (I - most 
important, 9 - least important) 

Reductiog.i?,flpo.ding. .. .: . .. . . 

I public safety during jibodiiij 
3 Property acquisitionleasements 

, . ,  . . . , 

& - Construction impacts,.;: ' . .. , ,., 

1 ~ulti-uselrecreationd op&iLtiitiis . . ~ , .  . , : 
, . ., ., . . . 

-3- Vehicular accesslcirculat~on during flooding 



3. Please provide any additional comments on the preliminary floodplain results or 
the Whlte Tanks North Inlet Qhannel alternatives. 

r,7%>y S " ) p * ~ f A t ;  

4. How did you hear about tonight's meetIn@!.- :- :'; . , ,. : ..: s 

- Newspa@er :Broohure in :thet;Mail , ,  . , '  & Fr]t~d/Nbigfit~or~ -, 

,.:, ; ' :. .l," ', ,< : ,,'. , t; , , (..) , 
,,. . , 1 . '  , I 

Other 

5. How would you rate the-overall kiiowledgeiaricl:keipYlilneSs of thestaff members? 
V e r y  ~ o o d  _)L ~ o o d  - ., , poor ' .::..,!very' poor , , Fair - - 

THANK YOU FOR COMING , ) ,# ,  ,. :J , .,. ,. TONIGHT' .~ ,,'!!: 
, ,  3 

Flood Control District of Maricopa County 
2801 West Durango Street 

Phoenix, AZ 85009 
Phone: (602) 506-1 501 

Fax: (602) 506-4601 



. . . . . . . . . . . .  - . . . . . . . . . . . . . . .  

1.. Please select the. white Tanks, North inlet alternati~e that y ~ u  most prefer? 

Number 1 - Desedscaped;Eaflhaflc$anfiel.( :.c,.: - 
i\lu;lmbet;~2;-iC~1;1~r@~e,ChalingI withiDesefiscapeij overbafiks. g:: '~ 

0 = ,  Number 3 - Detention Basin at Olive Avenue 
:, i y  : :6:, . . Num&r&;I.$+ddi~@nal @~&~nel:~flti iE&g~~8ide~ B&ardg]@y Canal il:>:< ,~. 

.,, . ;s;.:, Number 5 -WBhAction " c' , .?, .,~ .- . . . . 

2. 

follokiing items in the orderthat they are":mbit important to you. (1 - most 
important, 9 - least important) 

&jCjy@jj~~q'jfi fl!Q*@ji*dg C; , ;. : , ", ' , : ., 

Public safety during flooding 
Property acquisition/easements 
Cost . . . . . . .  ., . , .  

~ppea;ancelaesthetics 
. . . .  Landscaping ,, ' .  

Construction impacts;' . . .  at, : . . , ,  . ,  

~ulti-use/recreationa~~oPPodunities , . .  . , .. 

Vehicular access/circulation during hooding 



3. Please provide any additional;oommentson the preliminary floodplain results or 

4. How did you hear about !Soni'gjhtLsimeein7- : -  : 7 , .  , , . . , * 
. . 

- News~~per..-i,/~~~~~hure~~n:t~~~:~ail:~.;,~i. - I.;: , : :  FriendbNeighboi - 
, , ,  , ... 
,,, 5:.z , t :,pt{;;:, '5 ',. !;;!,;i; ,.;: ,: ' '\!,?<$ ' ? <  ! .. ,,.,,. ,<., , .  . , ,  ,, p ,  !t 

Other e 
5. How wotildyoil rate theove~all.~kniowledge andj~helpYulness,.of.the staff. members? 
- very  GOO^ J  GOO^ - Fair . : ,:*r poor -,very poor , , , 

7. . How would~you rate; 

, . . , , . # ,  
, , , .  , ., 

Flood Control District of Maricopa County 
2801 West Durangd Street 

Phoenix, AZ 85009 
Phone: (602) 506-1501 

Fax: (602) 5d6.4&&: ' 
. . . , .,, . 

' ,  , * 



9 PRO CT ATRODUCTION 

The purpose of thi~$tutly;~hith. is an update to 
the existing WhiteGnksArea Drainage Master Plan 
of the early 1990r;ls toplan ati9ad:of development 

. . . .  ~ , , .,,,' > 

Much of the watershed has changed significantly 
since the earlier plan was developed and the 
Arizona Department ofTnnsportation is working 
on a major free* =b&iloi fdi the Loop 303. 

, : < .. ,., .< ,~ . . . . . .  
This Area Drainage Mastir Plan is one of many 
projects that :th$;,,fJood. .. * ,  ,*. . ~s Control : ~ < -  ... District of 
Maricopa County.ii'co~du.+ng in order to protect 
both existing iin@'fudte"~sfdknts from possible 
daimages associatkd with floods up to and including 
the so,.m;- ................... 

. . . . . . . .  . $2: - 
Dramatic change* in population densicy and land 
use make an update of the plan necessary in order 
to continue t ~ - ~ { o v i d e  the .byt:flood protection 
possible for tho@ who'live-:.in the area. By 
identifying areas $h$: -mar-need flood protection 
now, the District-may.be-able r o  provide services 
to +esidents'.w k:.lcder.:cokt and offer more 
efficient service. 

. . . . . .  ...... 

I a 
ABOUT THE PROJECT 

This planning study lays~:the'groundwOrk for frirther 
flood control activities in the area, such ai:the design and 
construction of facilitiestij'redu&tfie identifiedJtkioding 

..$ !;,, 
hazards. ~.~ ~ 

. %  ' .  

The study team has identified a recommended drainage 
alternative. which consists of a series of channels and 
basins that convey flows to the Gila and Agua Fria rivers 
and maximizes use of the existing flood control facilities. 

In addition, the study has also identified new areas of 
floodplains that are subject to flooding. The District has 
also identified several residences and parcels of land that 
are potentially at risk of flooding: 

. , 
. L .  . : . , : .  . ~ . . . . . .  

Perryville Wash (approximatey Perryville Road 
from Northern Avenue i o  Eamdback Road) 

. . 
Camelbackwash. 

Bullard Wash (from Glendale Avenu 
Indian School Road) 

1-10 Culvertwash (around Perryville Road 
from 1-10 to R.I.D.Canal) .: I::.;: 1 . 

. . . . . . . . . . . . . .  . . . .  
The implementation . i f  ;ome.of. ttie 'flood control 
facilities identified in the'plh ' c d d  eliminate %he need 
to send the floodplaiii. delineations: to the Federal 
Emergency Management Agency (FEMA). 

, . . . , .  . , . . . . . . . .  

a 
PROJECT PrnTApRS 

. . . . . . . . . . . . .  
The District i s  working.,.closel~ w i t h  area 
stakeholders and ckies thisprojec~ The cities of 
Avondale, Buckeye,. El . Mirage,, .Litchfield Park, 
Glendale. Goodyear, and surprise 21 have interests in 
this project 

. , . .:::. , . . . : . . . . . . .  . t .  : 

Cost-sharing patnershipson :s&ne...parts of the 
recommended alterheive:.6have ::atready been 

.;j..i . . . . . .  identified. < . . ~  . 

. . : : ............ :. j 

i; : : ., : :: .: .. : ; 

 re^ jones, ~ftsj&tl~amager 
Flood Control Distr ict of Maricopa County 

Phone: '(602) ... . . . . . . . . . .  506-:597; 
E-mail: glj@mail.maricopa.gov 

Para inforrnacion en EspaRol, cornuniquense con: 

Flood Cont ro l  

If you are unable to attend these open houses, 
information from the meetings will be posted on the 
District website. 

This project is being done in cooperation with: 

URS Corporation 
Logan Simpson Design Inc. 



Two open h,o.use%.areiheing held in your 
area, please attend,::whichever is most 
convenient:.for~:yqu;- Both. meetings will 
present the same information. 

; ->~ ;  ;.:::.. .. < . . .  
- J : 2: ~;.,:~,. . z . ,  . 

'~e~fein.6e( . . .  i 8,2002 

. . El Mirage, Arizona 

g : . . .  , . . - . . . . .  . 
.q&, ..; 5;:. , . w m  

H ~ g h W o s l ~  ; ~ . .  ~ 

~ . ?  ~..,. .'-- 
. . . .  . 7  ..:., 

. open.~ause Location 
-. . 

Estrella ~ountai4 Community College 
.Nbrth , community Room 

<3000 N. Llysi*t Rd. 
'~vondde,~Arizona 

open House Loption 
.......... L >.. 

. .  .. 

. . . . . . . . . . .  

Laop 303 Corridor/Wlzl'te 
.ranks Are& Drainage 

- -~as t e r  Plan Update 

and Final Floodplain 
. . 
! 

. . 

September 2002 
J - r  



. , 

White TanksILoop 303 
Floodplain Delineation 

The Flood Control District of Maricopa County 
invites interested residents and property owners to 
attendan open house on the completed floodplain 
delineation study in your area. The purpose of this 
study was to evaluate flood hazord areas in the 
White Tanks/Loop 303 area and to determine flood 
elevations for the study area. 

If vou received this flver, it means that the new f lood~ la in  delineation affects vour ~ropertv.  
Come learn more about the studv and how it affects vou. 

OPEN HOUSES 
Both meetings will present the same informotion, please attend the most convenient meeting. 

Wednesday, September 18 
Dysart High School Cafeteria 

(1 1405 N. Dysart Road, El Mirage) 
6 - 8 p.m. 

Wednesday, September 25 
North Community Room 

Estrella Mountain Community C 
(3000 N. Dysart Road, A v o n d ~  - 

6 - 8 p.m. 

Exhibits o f the  proposed floodplain delineafions wi l l  be  on displr I I A 4 ~ f l d ) t f 5  ,.n the 
Flood Control District and engineering consultanh w i l l  be  availabr discuss the 

study and to answer any questions. 

This study will be used by the District to better manage the floodplain, to reduce or prevent flood 
damage, and to maintain the integrity of the floodplains. The study will also be used by the Federal 
Emergency Management Agency (FEMA) to update the Flood Insurance Rate Mops for the National 
Flood Insurance Program. 

The implementation of some of the flood control facilities identified in the White Tanks/Loop 303 
Area Drainage Master Plon could eliminate the need to send the proposed floodplain delineations to 

Additional information about the study or the meeting 
may be obtained by contacting: 

Greg Jones, Project Manager 
Flood Control District 

602-506-5537 
glj@mail.maricopa.gov 

www.fcd.maricopa.gov 

A sign language interpreter will be mode ovoiloble upon request with 72 hours notice. Alternotive formot rnoteriols 
or FM or lnfro-Red Listening Devices are olso ovoiloble upon request with 72 hours notice. Additional reasonable 
accommodations wil l  be made uvoiloble to the extent possible within the timefrome of the request. 



Your property might be 
located in a floodplain 

Come learn more about the 
White Tanks/Loop 303 

Floodplain Delineation Study 
and how it affects you. 

The District has identified several residences 
and parcels of land that are potentially at 
risk of flooding: 

Perryville Wash (approximately Perryville 
Road from Northern Avenue to 
Camelback Road 

Camelback Wash (Camelback Road 
from Perryville Road to east of Sarival 
Avenue) 

Bullard Wash (from Glendale Avenue 
Indian School Road) 

1-10 Culvert Wash (around Perryville * 

Road from 1-10 to R.I.D. Canal) 

A floodplain is the area adjoining a 
watercowse that may be covered by 
floodwater during a flood. Storm runoff and 
flood events may cause alterations in the 
floodplain in certain areas. 

Floodplain delineation identifies special 
hazard areas that are subiect to inundation 
bv a 100-year flood (1 percent chance of 
occurring each year). 

Delineation allows for sound floodplain 
management so that future development will 
not impede, divert, or retard the movement 
of floodwaters. The District performs detailed 
analysis to identify area flood hazard zones. 

White Tanks 
Floodplain 
Delineations 

September 200%- 
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LOOP ' 3 0 3  ~ o r r i d ~ ~ / ~ ~ ~ g ~ ' ~ ~ ~ ~  
Area Llralnage. Mastiei? Phir .Update 

D e [ ~ e a ; ~ ' i ~ ~ s ,  
. . 

Public Meegfag 
September 18,2ib02 

Please use this sheet to  provide us with any add~tional comments. Ybu can leave the comment sheet with us tonight, 
mail it by October 2.2002, to Greg Jones. Projecr Manager, Flood Control District of Maricopa County, 2801 W. 
Durango Screec, Phoenix,AZ 85009, email it to  glj@mail.maricopa.gov or  f ix  it co him ac (602) 506-4601. 

Please Print 
**-. 

Name: U ' f i m i ~ . ,  1 
) '+i. .>,;( ?$! J' .3J p' , , p i  , ~ddress: & 7 Emaii: f .,nr.tvi!r. 1 \fi , F?(. ,G.r( jww.? - 

i.., 4.. t 5 > ct; Phone Number:- f??, 2 

Meeting Survey 
How did you hear about the meeting tonight! QNewspaper Notice a Mailer 

How would you rate the overall Itnowledge and helpfulness of staffmcmbers who assisted you! 

Very Good OGood OFair DPoor Very Poor k 
d? *he prqec t  information presensd in an undcrsmndable manner? &eS ONO 

How would you rate rhis facility for holding future n~eetings? 

OVery Good OGood UFair OPoor avery Poor 
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3 a. ~ , ~ r i i r a ~ ~ ~ ~ i a ~  wnks 
- Area Ominage Raseei?. rrliii~pdate 

& ' ~ l ~ $ d ~ j ~ g "  ~.ei~eatian~ 

Please use this sheet to provide us wirh any additional comments. You can leave the comment sheer wirh us ronighr. 
mail it by October 2, 2002, to Greg Jones, Project Manager. Flood Control Distr ic t  of Maricopa County. 2801 W. 
Durango Srreer.Phoenix,AZ 85009, email it t o  gli@mail.maricopa.gov o r  fax ic t o  him at (602) 506-4601. 

Please Print 

Name: rO/A P a v n r r  
/;Lia.7 id, ~ i - b k J U J &  Address Email. 

d 

Phone Number: 42-3 - 732 *- / x$ $/ ' Gcdye'ctr, Az ~ 5 3 3 8  
I 

SO'?& 0" 1 9 f -  

General Comments. / I ~ r n ~ o w r J  j ~ n / >  niond " Q S ~ D  r 

X w~.? o h r ~  d /z ,  S ~ ~ ~ d d ~ d ~ ~  de/ c -ue rCIe / m e  ',h fib 
Rvl ~~i; lr  nr0w&i cx Rd ( A /  4ff& ) fi, cl 
E m 4  OF b n wnr-4 rpr  ; .ut f , +ndy /v(6/km /.-$ 

Meeting Survey 
How did you hear about the meeting tonight! /lBJlewspapir ~ o t l i e  0 Mailer n o t h e r -  

How would you rate the overall knowledge and helpfulness of staff members who assirted you? 

OVery Good x ~ o o d  0 Fair UPoor U Very Poor 

as chr proprt information presented in an understandable manner? X Y e s  UUNo 

How would you !-ate this facility for holding future meetings? -. 

D V e r y  Good UGUO~ & ~ n i r  OPoor U V e c y  Poor 
/ 



FLOOD CONTROL DESTRICT \:I 

Memorandum 
. . 

. . 

To: Greg Jones, Flood Control'District of Maricopa County ' 

Angeline Fowler, Flo.od Control, bistrict of Maricopa County Copy: 
Efliot Silverston,-URS Corporation 

- 3 . . 

Michael Book, Logan Simpson Design From: , 
September 26,2002 . . 

Date: ' '  . . 

Loop 303 Sign-in and Comment ~ o r m s  .. Re: 
. . .  

. . 
, I am forwarding to kPy of the signmi" ~ . ~ m ~ n t ~ ~ r r n s  from the September 25.2002. open hovSe. 
for the Loop 303Nhite Tankiproject. Please let me know if you have anyquestions. 

. . . , 
~ Thanks. ' 

. . 
,. 

. . 
1 .  

. 
. . , 
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Sign-in Sheet 

I 

Loop 303  Corridorwhite Tanks 
Area Drainage Master Plan Update 

& Floodplain Delineations 

September 25,2002 
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Si&n-in Sheet 
Loop 303 CorridorlWhite Tanks 

Area Drainage Master Plan Update 
& Floodplain Delineations 

Namp Address Phone E-mail 

r R / / L C I A k 3 5 ~ o d ( y  32zI 5 b e  bzs-s-3s- ;--Q~z £36 
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A SU Y B ~ - $ B ?  -6900 
u 
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Gw64&=~ ,&z7- 932-793 q M ~ M ,  7,grn- . 
/ ( d l [  W-OW &r- k z  6533d a 623 353-7275 

cry$ 

I September 25,2002 



Loop 303 CorridorlWhite Tanks 
Area Drainage Master Plan Update 

& Floodplain Delineations 

Name Address Phone E-mail 

GR/~/FXT ~ A $ Y  3 a 7  d- / < / 5 r D ~  GUOPY~--HA m ( ~ 2 3 )  ?3l--0262 

B &a7 < FcLr GO? -3U- QO 

September 25.2002 



Public Meeting 
September 25,2002 

Please use this sheet t o  provide us with any additional comments. You can leave the comment sheet with us tonight, 
mail it by October 9,2002, to  Greg Jones, Project Manager, Flood Control District of Maricopa Counry, 2801 W. 
Durango Street, Phoenix,AZ 85009, email it to glj@mail.maricopa.gov or fax it to  him at (602) 506-460 I .  

- Please Print 



'Comment - {. Sheet 
Loop 303 Corridorl'hite Tanks 

Area Drainage Master Plan Update 
& Floodplain Delineations 

Public Meeting 
September 25,2002 

Please use this sheet t o  provide us with any additional comments. You can leave the comment sheet with us tonight, 
mail it by October 9,2002, to Greg Jones, Project Manager, Flood Control District of Maricopa County, 2801 W. 
Durango Street, Phoenix,AZ 85009, ernail it t o  glj@mail.maricopa.gov or fax it to him at (602) 506-460 I .  

Please Print 



Public Meeting 
September 25,2002 

Please use this sheet t o  provide us with any additional comments. You can leave the comment sheet with us tonight, 
mail it by October 9, 2002, t o  Greg Jones, Project Manager, Flood Control District of Maricopa County, 2801 W. 
Durango Street, Phoenix,AZ 85009, email it t o  glj@mail.maricopa.gov o r  fax it to  him at (602) 506-460 I .  

Please Print 

Name: . d . ,  L l r L m  

Address: 3wl h), ~ ~ ? l . , v o . h ~ ~  Ernail: I 
J , - & h & w 1 1 @  



- .,. -. . . . .  , . . . . $ .  . . . . . . . .  1 
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Loop 393 , . - , ,  coqrpol,/$@$i - e F k s  
~ r &  ~ri ina~e+l~sf 'e~:: . ,~  .:.. . + ,;".. ',., j[an Update 

e 
& ~lood~lainDeli"eati0ns 

Public Meeting 
September 25,2002 

Please use this sheet t o  provide us with any additional comments. You can leave the comment sheet with us tonight, 
mail it by October 9.2002, t o  Greg Jones, Project Manager, Flood Control District of Maricopa Counq 280 1 W. 
Durango Street, Phoenix.AZ 85009, email it t o  glj@mail.maricopa.govmail.maricopagov or  fax it to  him at (602) 506-460 1. 

Please Print 
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Camelback Wash HEC-RAS Model 

The topography in the area of Camelback Wash slopes away (southeasterly) from Camelback 
Road and leads to flow breakouts from the channel running along the north side of the road. A 
HEC-RAS hydraulic analysis using Camelback Road as a weir was utilized to estimate flow 
capacity of the channel and areas north of the road. It also estimates the quantity of flow lost by 
weir flow over Camelback Road. 

Several cross sections were surveyed across Camelback Road and include elevations for the top 
of the road. This information was used to develop a road profile, which defined the weir input- 
data for the HEC-RAS model. Due to model limitations HEC-RAS does not accept a weir that 
spans over more than eight cross sections or a model having more than two weirs. More than two 
concurrent weirs in the same model prevents numeric convergence. To resolve this issue, eight 
HEC-RAS models were developed with one weir in each model. 

Flow data used in the first model utilized the existing conditions HEC-1 analysis. This analysis 
was done as part of the Loop 303 1 White Tanks Area Drainage Master Plan (ADMP) Update 
project under Contract FCD 99-40. The resulting flow rates continuing east in the output of the 
first weir mode1 are lower than those of the input. These resulting flow rates account for flow 
discharging over Camelback Road. The output flow rates from the first model are used as the 
input for the second model. The second model uses a weir to cover the next few cross sections 
downstream of the weir used in !he first model. The flow rates reflecting the effect of the second 
weir in the second model (output flow rates) are used as the input flow rates for the third model, 
and so on. All of these models take into account local runoff between the main concentration 
points. 

An HEC-RAS model that utilizes the remaining flow rates in the channel, which reflect weir 
flow over Camelback Road was developed without including weirs. This is the final model and 
was used in delineating the floodplain for Camelback Wash. 

The supporting calculations include sections presented in the following sequence: ' 

1) HEC-RAS report, output tables, water surface profile, cross section plots, reach boundary 
conditions, and CHECK-RAS reports for the final HEC-RAS model. This model includes the 
results of the flow breakout analysis from the eight initial NnS. 

2) The weir flow analysis was included in the hydrology section, since it was an integral part of 
estimating the flow rates to be used in the final hydraulic model. This section also includes a 
summary of total and local inflow rates at the different concentration points used in the 
hydraulic models. Tables summarizing the results of the eight HEC-RAS runs and how the 
flow rates for the different runs were calculated are included in this section. A hand check 
was done using 15 iterations to evaluate the accuracy of the results of the HEC-RAS weir 
analysis. 

3) At the end of the calculation package two maps are included, a map with the cross section 
layout and an aerial map. The right hand side of the cross sections (looking downstream) was 



truncated up to Camelback Road in the hydraulic model only but shown in full length on the 
maps. This is because all the right overbank areas beyond Camelback h a d  are lower in 
elevation than the road and flow losses to these areas have already been accounted for in the 
weir flow analysis. 



CAMELBACK WASH 

HEC-RAS REPORT 
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' W.I. € l e v  ft) ; l l H . 2 8  Rsrch Len. (fi) 550.00 ' 550.00 550.00 * ' C?It  W.S .  (it) ' Flow Area ($9 fr) . 301.90 ' 11.20 ' 29.92 ' a . I.C. slope (fr/ft) :0.001U5 ' w e &  (i ft) . j o ~ . p o  . 2 0  ; 29.92 . . 0 T ~ t l l  (CfS) 826.68 ' Flow L41) 710.81 ' 61.27 34.57 ' . 10 widrh  ft) . 118.56 TOP w i d t h  ft) 25282 21.11 . 41.44 . VFr i o t a 1  { f t l s )  . 2 . 4  A . 1  1 . 1.42 ; 1.11 . 1.15 : 

H ~ X  Chl Dpch (ft) 4.11 ' HY r Depth (fz) 1.19 3 0.69 
+ Conv. Toral ; 24119.4 . conv. (cfr)  ; 21411.1 ' 1795.2 : 1012.9 : 

550.00 ' Wetred Per. (ft Wtd' '") : 1111.2'1 Shear ( l b / l q  ft 
256.49 ' 21.65 43.87 . ~ j n  ch r i  (fr) b . 0.09 . 0 . v :  0.05 : . r l p h a  1.16 rrraavn sanr  (1 /fr r )  ; 0 . 1  . 0.19 0.06 . srcin LOSS ft . 1.27 . CY. volume (acre-f t)  71.63 ; 31.71 a 4.30 : . 0 5  10.44 . 7.15 :.L?.~.z:.!I:! ........ : .... ?i?!..:.Ev".:$.$KS ........................................... 

C M S I  SECTION RIVER: ~ m a h l ~ k  8D.d W 
REACH: camelback n s i n  as: 39 

*.nning'. n ".I"., nu.. 3 ..... ........................... ..... w:! 
$114.78 ,031 9994.57 .07810016.17 ,031 

:??::.::Cl::?.?U:PY: .... P::f::.!sf.? .......................................................... 
L.G. ~ i e v  ft) . ; Lr13.08 * clamemt ~.ft 08 : chmn.1 ; a i  h t  oe ; . "a, "*&d (it) 0.12 a w t .  "-".I. . 0 . 3  0 . 0 1 ~  8.032 : 1112.96 teach LW. (ft) . iea.oa ; 5oo.00 . 5oa.00 . . 1 A ( 5  f . 105.35 51.72 . 27.90 ' . 3 3  ; 5 . 2  ; 27.90 . . 866.49 118.91 69.43 ' 

359.72 . 21.52 41.63 i: . 2 ; 2.10 : 2.49 . 0.85 2.10 0.67 ' : 12120.0 ; 1691.0 ' 987.2 ' 
360.01 Z3.OL ';, 41.94 ; 

0.26 - 0.69 0 .21  r) ; 7 1.60 0 .51  ' 
6 7 . 1  : 33.04 3.91 ; 

101.72 10.17 . 6.62 ........ .,....*..............................................*....... 
oivid.d fia c.mputed f o r  t h i s  ~ r o r r - s e c t i o n .  

wa;;jwi ;fi: ::;;:;g::';;t~d(~;;;;;a~~o~;~~;n;;t~~~f~e;*6~~~:t~~f:;o;g~~:~ ;:t~:,:YFfaCe~ 
t h m  0.7 or gr lhter  rhan 1.4 ,  rhi. may i n d i r a f a  the  need fo r  addlr ,oml cross recrionl. 

ClOII SECTZON RIVER: Camelback iload W 
RE*<": Cavn.lb.~k Main R l i  18 

*an",".', n values "urn- ..... :;:..,:.::: ...... ;::..*:.::: .... 
8709.91 ,031 9981.82 ,02610009,116 ,031 

Bank Ira: L e f t  l l r i h t  Length$: L e f t  Chann.1 tiy$; C W f f  conrr. Expan 
'1981.8210009.86 130 110 .1 .5 

:?:::.::OT::J::PYI .... :::f::.:Pf.? .......................................................... 
E.C. EIeV f l )  ; l lU .16  . Clement L e f t  01 : Channel ; Ri h l  OB : 

• Val "sad ( i t1 0.14 Yt .  n-Val. 0.033 0.028 8.032 ; 1lu.02 * R ~ L E ~  ~ l n .  ( f O  330.00 110.00 : 330.00 ' 
r l o v  Area (SQ fo . 177.52 ; 108.5Y 58.39 ' . 177.52 108.59 ; 58.39 ; 1 1009.55 . Flow 455.03 451.60 100.91 

+ 457.32 28.04 ; U . I 7  ' . 1 . 2 1  ; 1 1.71 ' . 0.81 3.87 ; 1.37 ; ; 5 8 . 8  : 4911.6  1317.4 
5 7 3 3  29.15 ' 43.15 . 0.05 ' 0.22 . 0.08 . 

I) : 0.06 ' 0.90 ; 0.14 ; 
63.88 : 32.12 3 . U  . 97.03 9.88 6.14 ' ........ .... .....,......*....*.....................*... 

Warning: The cross-sect ion end p o i n t s  had t o  be axfended u c r i i c a l l  fo r  the  rmpurod water surface. 
warning: rhe v e l o d w  head has changed by laore than 0.5 ft (0.15 my. r h i r  may indicar.  t h e  need fo r  

cross ~ 9 c t i o n r .  
warning: ~ h .  conveyanca rat<. (upstream convayancy d4vid.d by d n n r t r c m  conyey~nce) i s  l a s s  

than 0.7 o r  greater rhan 1.4.  his m y  l n d i c a i a  t h e  nead fop  add i r rona l  cross r=riions. 
warnins: r h e  (nergy l o s s  v u  qrratsr than 1.0 fi (0.1 m). b a n e r n  the  current and previous cross 

secnon. This  may i n d i c a t e  the need f o r  a d d i i i o n a l  cross sact ion$. 

CROSS I I C T I O N  U V L l i  Cmt lback  Load W 
IEICH: ~ m e l b a c k  w i n  w: 17 



c M e l b 1 < k f i n a l r ~ " . i . ~  
~ a n n i n g ' s  n valuer num- 3 ..... ::"...:.v"......$::...o.Y:! ......... :2?! 
6731.11 ,033 9984.8 .02610007.08 ,032 

i C.~ff contr. LXP.". a u k  it.: ~eff i h g h t  LenpThl: Left  Channel 
~9Bl.lliOO07.08 111 .3 .5 

Inrffect,". am* nu.. 2 
Li. i Stl 8 E l l "  P.imancni 

(I66 F 
886 f 

:~::,i~z::,~~:::,,...:::f:!:.!s!.? .......................................................... 
' I.". L l l V  ft) : 1111.07 ' Element . L e f t  08  ' Channel : L i  h l  08 : 
I v.1 ~ e a d  ($0 1.61 . w. n-val. . nr.oo . : u5.00 0.026 : ixi.ao 8.032 + 

109.91 1.85' 
+ 109.91 X.65 . : 1123.~2 : 1.60 : 

2 2  12.16 
10.24 . 0.91 . 4.99 : 0.15 . : 152U.7 24.5 : 
2'1.02 ' 2.19 . 2 9  + 0.05 + . 3.1 0.05 ' 

62.45 : f::f; : 3.21 
C M  IA (ICraIl . 95.10 5.93 . ........ .............................*.......................*............... 

C u i v l l l  I1IvLI: C m e l b a ~ k  Road W 
REACH: c m t l b a c k  ~ l i l n  8s: 36.9 

I N N 7  
~ l ~ s c r i p i i o n :  2 MPI (48" & 24") at C~?IYI load and Cam=lbark 
OII.."C. ii.. UP.flCM s . 40 - 45 O e ~ k l l o a h r a y  Width 
w e i r  c o e f f i c i e n t  
upstrem oerk/Roab*a~ Coordinates 

nvln 1 ..... I::.?!.:::?.:":":? ..... $:":"!!.FO:d 
8131.11 1111 9933.11 1110.18 10030 1110.14 

~ m k  I ra :  L e f t  Right Coeff Conrr. EXOW. 
9984.810007.08 . I  .5 

I n e t t ~ c l i " .  F1.W mum 2 
st. L st= * e lev  Pemananr 

8116 i 
888 F 

uPltram Embankment $id* 11oy . o hor lz .  t o  1.0 v e r t i c a l  
~ a m s t r e m  LmbmlMent Iid. s OPe - 0 hor iz .  t o  1.0 v e r t i c a l  
~~~i~~~ allol.&la rubmar$ence f o r  w e i r  flow - .95 
 levat ti on a t  which xalr  l o r  begins 
sner y haad used i n  s i l l w a  dasi i ln 
IP!I?W~Y h d  h t  usad !n dsr&n 
we,r m e s t  SLP. - Imad  Cr.11.d 

EU~V.~T  HM. s h a ~ e  rise span 
C"lV.,t ill Ci~~"1.1 4 
FY*.* chart # 2 - corrugated nst.1 s ip*  culvarr 
F W A  L.ll. l l - *..d*a11 
I.1Yti." Clireri.. "lghert ".I. I T  
C ~ l v ~ l t  Up$tm D i s i  Lenpfh n va lue  Bntnnce Lor3 E0.f L r i t  Less ~0.f 

10 SO ,024 .S 1 
UPS~IGM L l a v a d o n  - 1104.13 

c a n t e r l i n e  s t a t i o n  - 9990 
o o w n r f r e ~   levad don - 1103.51 

C.nr.rl,nl L n l i O "  . 99911 

C"l".rr N M .  IhW. 11.. I*." 
C"l".lt *2 Cil."l.l 2 

:E :;:;: : : : :mxu;:'d p ipa  Cu lver t  

101uti.n c r i t a r i a  - ~ i q h e s t  u s .  rr 
CYIV~I~ upim 0i.t ~ s n g t h  n value Entrance Loss Coef L x i f  LOIS Coef 

43 60 ,024 .I 1 
U~III~Y. El.valion - 1103.64 

~ e n t * r l ~ n c  I r a t i o n  - 9991 
oownsrrea. r l e u & l i o n  - 1lQ3.51 

c m t e r l i n .  I t a t i o n  - MOO3 

CULVLRi OUTPUT P l o f l l e  i P F  1 ................................................ :"!::::.!?.i.::!:::!.!? 
t 90.29 ' Culv l u l  Lngh ( f t  ' 60.00 ' 

1 ' c v l v  v s l  Uf (ft/rj . 7.Y 
P.9. 4 



~ ~ ~ l ~ . ~ k f i n . l r . v . r a ~  . 90.29 + culv vel or ( f i ls)  . 7.18 : 
E.L. US. 1 11l1.08 ' CUIY in" €1 up f t )  1104.13 

1109.11 . C"1" I"" E l  on it) : llOl.ld . 
6 . 6 .  01 l109.76 . Cvlv i rc In  LS It) 0.81 . : 1109.07 ' CulV E X 1  L I S  $0 0.11 ' 
D e l t a  LC (ftl 1.12 ' CulV E n t  Llr $f<l . 0.40 : . Iltlla W I  ft) 1023.44 . S.G. *c g-1 
' E.". OE tf9 . culverr control oui1.r . weir lubmerg 
I ~ " 1 ~  YS mlet ( f t )  no8.n . weir war oswh f t )  0.94 

: 1107.11 ' w e l l  AV9 Depth if0 ' 0.53 : 
w 1 A ( 3  f 433.28 . M i "  e l  w e i r  Flsw ( f t )  . 1110.11 ... : .... L!! ...................................... 

EYLVERT O U i P Y l  P l ~ f l l .  * P I  1 
:"::,!:.i.E'!::::.?f ............................................... . Cvlv P c f d  16.18 . EulV FU1 Lngh ( f i )  ' 60.00 ' . t 8,rr.t a 1 ' CYIV vei Us f t / s  . 1.28 • 
'I 0 BaTIn> 16.18 . Cvlv "el 05 tfr/I{ 1.28 : 
: :::: ::: 
+ E.G. 0s 

' I . C .  IC 

.... ................................... 
2Kiptioo: 36.4 - addad x-section D/r of  cuivsrr Located act 36 & I7 
I l l t i en  Elovltlon'ODta nu.. 8 ..... ::h...i!:: ..... EL...:!:: ..... lf:;:: 

8781 1112 9321 1110 9971 1108 99811103.11I0007.Ufi03.54 
10007.18 1101.93 10010 1108 10040 1109.49 

mnning's n va1u.r nun- I ..... It:...:,::! ..... If:...!.!:: ..... I::...!.!:: 
7 ,033 9371 ,026 10010 ,032 

.~~ 

:~:::.I:E~:!,::!::: .... :::f!::.!~i.? .......................................................... . E.C. L1.v ft) ; 1109.76 . Elemlnr ~ ~ f t  aa ; ~ h a n n t l  + a i  hr 08 : . vel "mad ($0 0.6'1 * W t .  "-Val. + O.DI3 0.026 : 8.032 
Y.5. El*" ft ' 1109.07 ' meaCh Len. (fi) . 410.00 ' 440.00 440.00 ' 
c r i i  W . I .  [fi] ' 1109.07 . Flow Arc1  (rq fi) . Il.21 : 161.67 ' 11.17 ' . E.C. slope ( f r l f t )  +0.002120 ' *re= r f0 . 141.21 161.67 . 11.47 ' : lll3.01 Flow tC?S) . 19.43 : 1091.41 : 1.13 

81.19 . TOP Width ft) * ) . 6.05 . T I .  if./$ . . 26.69 1.16 ; 11.00 6.19 ' 21.10 1.41 ' : . ~ h l  o p d  (ft . 5.14 ' HY r O w t h  (ft] . 0.13 4.62 ; 0.13 
+ con". Total =fr{ . 21601.8 . Conv. ! C f l l  . 41.9 : 21831.1 110.1 : 
'. Length Wd. i f f )  . IW.00 ' Wetted Per. (ft 26.71 39.02 21.52 
1 ~ l n  ch E l  ( f t )  : 1101.I1 ' shear ( lb/ lg f t l  0.07 . 0 . 5  : 0.01 : 

1.22 . srr..m Power ( lb / f r  r) : 0 ; 7 2  0.10 . FIE+" LOIS 1.16 ' Em volume (acre-ft) 62.41 9 1  1.19 ' 
+ 0.04 . C m  IA (acrml) 91.26 ' 9.62 ' 1.68 ' ............................................................................ 

INPUT 
vescr4ption: CPOSS se<t<on 36 
station i leuarion Data num- 14 ..... I:: .... I::: ..... I:: .... i k  ..... I.I .... i::: 

8727.11 1108.17 8916.12 1107.17 9185.82 1107.21 9417.62 1106.21 9698.14 1101.71 
9912.86 1104.91 9981.27 1101.81 9991.41 1106.19 9996.27 11W.1 WOO0 U00.04 
10WI.81 1106.410011.08 110I.041WII.II 1101.9110050.16 1106.5 



~ m e l b a < k ~ i " a l P e " ,  ref . 0.n * ern 9A (acres) 92.2 a 9.36 5.62 :,~*~.:.:"::~if:'..,,,,.,.,........,.*....,....,................................... ............ 
CROSS SECTION U V E R :  Camelback load U 
WCH: cen.iback *= in  i s :  15 

IN?", 
~ ~ s ~ n p i l i i n :  Cross sectwn 3i 
stat lon < l e v a d o n  Data nu.- 11 ..... I:: .... Z!": ..... i:: .... f!:: ..... !::: ..... :I:.*.*:!:: 
8726.11 1101.92 8924.15 3101.69 9118.53 1104.83 9321.78 1104.25 9524.26 1103.71 
972e.19 1101.1 9911.72 1103.13 9987.16 1103.79 9992.56 1101.49 WOO0 1097.91 
10004.06 1098.0110010.71 llO1.6810014.49 1102.1710011.14 1102.9LIOOIl.11 U03.11 

*.nninp'a n values nun- I ..... :I:...:.::! ..... rr:... :.::! ..... t::... :.::! 
8726.n .06 9932.16 ,02610ql0.73 .03 

Ban& Its: ~ a f r  aishr Lengths: L c f f  Channel l i  h i  c o d f  Conrr. Lxpan. 
9992.1610010.7l 100 500 !OO .1 .I 

:?":..I:z?r.::!.sU! .... P::f:!:.?P:.? .......................................................... 
L.6. l1.v ft) ; 1104.51 ' Element ~ c f t  0s . channel * ~i hr 0s : 
' v e l  nead (j?) 0.39 . W t .  n-Val. 0.060 ' 0.026 ' 8.010 . W , ? .  618V ft lX04.13 . Ke%ch Len. (ft) . 100.00 . 100.00 ' 100.00 ' 
* # . I .  $ft{ 1101.13 ' Flow A r l l  ( sq  ft) ' I8l.Q : 811.15 ' 12.37 ' . T.C. slope (frlft) .0.001317 Araa I ft) . 382.42 68.38 ; 42.37 : 
' a r o t a 1  (cfs) 996.64 + Flow &qr) 396.61 ' 478.17 121.66 
' To Widvh f t l  ' 618.71 ' TOP Y l d t h  fr) 619.57 ' 17.76 * 41.40 ' 

~ ~ t i l l [ f ~ l ~ )  . 2.02 ~ i ~ g . v t l . ~ f t / ~ )  . 1.04 ; 1.00 + 2.67 : : :i chi opth (ft 6.18 ' Hydr. Oepth (ft) . 0.62 3.85 : 1.01 ' con". r o t s 1  <fr{ ; Z7251.7 . ConV. (c+sl . 8865.3 ; a2so.r 2l01.9 . 
5oo.00 + wetted per. (fr 619.60 i 2 . U  ' 12.16 ; ' Wid' 'ft) : 1097.94 ' shew ( I b l r q  tt . Nln  ch E l  (ft) 0.13 + 0.61 0.21 

' Alpha 6.11 . S t r a m  Powar (I Ift r) ; 0.1 : 4 0  0.60 ' 
• F x i n  L O I S  . I.70 cm Volume (acra-f i )  56.11 29.06 2.74 ' 81.18 ' 9.16 . 5.10 ' ........ : .... ?;:!..:.cY ........... 

CilOSI SLCnOll  IZYLR: CmelblCk Road Y 
R I K W :  Camelback Main R I :  34 

l N P U l  
D.,Clipti.n: C<.II S.<tiO" 34 
st.ti.n Llevatlon Data nu". 1 4  ..... 5:: .... :!:: ..... ii" .... i!": ..... i:" 

uO3 8'111.12 1102.02 9123.27 1101.6 9323.04 1101.22 9122.07 1100.71 !:::::: llOO.14 9911.81 1099.75 9985.95 1101.U 9991.31 1091.91 I0000 1091.66 
10006.28 1100.1210008.19 1099.110019.01 1100.1110046.36 1100.61 

. . . . . . . . . .  
8ank In: L e f t  B i g h t  isngths: L e f t  Channel a1 hr c o a f f  contr. W a n .  

9981.110006.28 500 500 ?W .I .I 

EROII I P O I O N  RTVIR: Camelback Ioad Y 
RuCI~: Cmalback Main ill: 33 

:"::.::C"PI.?U?PUT...::Pf!::.!PF.? .......................................................... 
E.C. ~1.u fi) : 10~8.87 * 6lrm.nr . i a f t  as : channel ' n h i  os ; 

• "-1 Head (it) 0.28 . w t .  n-v.1. o . 0 ~  0.01s : 8.010 ' W.S .  L1.V ft) ' 1098.19 ' Reach Len. (ft) . 610.00 : 630.00 610.00 ' 
' C l l i  Y.S. tfl) l 1098.19 ' Flow Arc. (Sq ft) 111.47 16.19 ' 24.66 . 

Pas*  B 



LNPYT 
~ e ~ c r l v t i o n :  Cross I l c i i o n  12 
s ta t ion ~ l e u a t l o n  oat= num- 12 ..... :::.....I!:: ..... II: .... 5;:: ..... II::: .... .I::: 

9410.911096.489 9626.8610'15.611 9824.171095.561 9969.171095.842 9992.4S1006.J14 
9997.69 1090.1210006.87 1090.S210010.11 1091.11 10012.91094.i24W024~1110941956 

10050.121095.12610075.451096.971 

nannlng.3 n v a l v r l  nun- I 
I::,..:.::! ..... !:"... 2.::: ..... .if"... :.::: ..... 

9120.91 ,031  1 9 1 . 4 6  3 5 0 0 1 0 . 1 1  ,038 

:~II.I:~?:,:u?:uI .... :::f!!:.!~:.? ......................................*................... 
1096.41 . Llenen i  . 0.0% ' W t .  ".">I. . W.S .  el<" fr ' 1096.35 ' Reach Len. ( f O  . ciii Y.I. [fd ' ~096.07 + r l n  ~ r e a  (rq fr) + 117.01 . 71.12 . 57.49 . . E.C. s lope  ( f l l f r l  :O.OOIIOB . Are. r ft) 

1 7 0 1  : 71.12 : 57.49 : . 4 Tor* l  (cfrl 702.49 * Flow ic?sl 171.15 210.12 60.62 
T o  Width ft) 6W.27 ' Top W d t h  it) 5 7 . 4  7 6  ' 54.70 ' . Ye?  TO^.^ fttIl) 1.58  . * v i . , w t .  ti=/. . 1.17 : I 1.a . 

  ax c h l  op th  (ft + 5.81 . HY ? Oeplh (fd . 0.59 1.26 : 1.05 : 
conv. Total  j : zoz1s.2 . con". (cfr)  . ~ 6 8 0 . 5  : 7214.9 2119.9 

95.00 . Wetted Pel .  (ft) : S17.97 22.08 ' 5l.BI ' LP"grh Wtd'  "" : 1090.52 ' I h l a l  ( Ib/sq ft . Mln ch E l  ( f f l  0.01 ' 0.26 ' 0.06 ' 
2.02 * stream P w e c  (lb/ft i) : 0.05 : 0.86 : 0.11 . Cm Yolun= (ac ie - f t )  97.66 26.68 1.52 . ........ .......... ........................................... 61.97 . 8.48 . 1.11 . :.E" 

CULVERT RIVER: Camelback Road U 
%EACH; camelbad uain 8s: 11.9 

INPUT 
~ e s ~ ~ i p r i o n :  RC? ( 3 V l  at  175th iwc and c m e l b a r k  
oirrmc. fro. UPIt I .un X I  - 4s 
oeck/l.tdu*yuidth : 2; 
!"*IF Coefircrent 
upstrsun oe~k/Roadray Ceordinatel 

nunr 3 ..... t::.:~.:::d.i~~":: ..... :::.::.:::id::.:::: ..... :::.::.:D:?.~?.E::: 
9420.93 iO96.5 10001.91 1091.1 10260.91 1095 

~anninp'r n va luer  nun- ................. (1f .......................... 
9120.93 ,011 9992.48 .035lOOlO.ll .018 

mnk st*: ~ ~ f t  l ight; c o e f f  confr. Expan 
9992.4810010.11 . 1  .1 

m e f f s r t i v c  FIOW o m .  2 
st. L it. Il lie" Palmanent 

1186 F 
888 F 

O.*nrTrem De<*/..ahny C..rdlnlt.. 
nuw 1 
st. H> cord  LO Cord It. H i  Cord Lo Cord It* H i  Cord Lo Cord ........................................................................ 

8971.16 1096.5 1OWO.16 1095.5 10016 W9S 

oounstram srrdge cmrs s e ~ t l a n  oats 
51at10n ElevaflOn 0.11 "U.. 7 .... ..... ::?.....I!:: ..... II: .... .I::: ..... 2:: I!:: ..... ::: .... I!?: ..... ::? .... :!:: 

8890 0 0  9110 1098 9890 1096 100001090.26 10020W90.28 
10028 1094 lOO38 1094.77 

H.nning'. n Val"., "W. 
st. n v a ~  r i a  n v.1 it. n v a ~  ................................................ 

8 9 0  ,031 9890 035 lo026 ,038 

sank IS*:  aft 81 h t  coeff Cant? ~ i ~ a n .  
9690 10828 1 .S 

meff.cr,v. s low nu". 2 
It. L st. R 81." P<Prn."."f 

688 F 

Upstleun Embankment .id. I I O  - 0 hod.. to  1.0 v c l t i < a l  
oownstrean mbrnv.wnt r t d a  ,Tope - o h o n z ,  XD 1.0 v e r r l r a l  

rag. 7 



mxinum a ~ ~ a w d l e  subgar enra for weir flm - .95 
c levat ioo  a t  which w a r  how beg!ns 
mar Y head used i n  r ~ < l l a r y  daslvn 
npjl?u.v he i  h t  used i n  design 
we>r mnst szape - w o a d  C r * r t r d  

Number o f  Cu lver ts  - 1 

culvert N.M. Shape Rise Sol" 
culverl: X 1  C i r c u l a r  3 
~ W A  Chart I 1  - ConCl l t e  Pipe C Y ~ Y I I ~  
rmr r c a l a  # 1 - square adga antrance w i t h  hsah.all 
s o l u t i o n  c n t e r i ?  - Wighelr ".I. €C 
CUIVDI~ Upslrm Dllt Length n V I I Y ~  Entlmce Lor3 C0.f E x i t  LOSS ~ o c f  

12 24 ,014 . 1 1 
vpstrsm Elevat ion  - l0?0.49 

 enterl line star,on . 10001.93 
oa*n,trn. rleuati." . 1090.3t 

~ ~ n t a r l i n e  s t a t i o n  - 10000 

CROSS I E r n O N  RIVER: Canelback Road W 
REACH: Cmelback Marn 8%: 31.4 

lNWT 
ocscript ion: q.6 - ~ d d t d  ~ - s e c i i o n  01s o f  c u l v e r t  L o ~ n r e d  8.p 11 6 32 
s t a r i o n  s1evari.n mum- 7 ..... I:"...:!:: ..... :I:... :k ..... I:: .... fk ..... 2: .... :!:: ..... i:: .... 2:: 

68W 1100 9110 1098 9890 1096 10000 1090.28 10020 1090.26 
10028 1094 10038 M91.77 

warning: convey~nce r a z i o  (uptreun conveymc( djvided by dansrrem uncnnueya~e) i s  lass 
than 0.1 or  grearer than 1.4. This  may ?nd>cate %he need f o r  r d d i t l o n a l  < r o l l  SlctionS. 

CnOll I E r n D N  R I V C l :  Emelbark  noad W 
IUCH:  Clunelback H d n  R 1 :  31 

INPUT 
0.scri.ti.n: Cross isct10n 11 
r s n t i o n  ileuarron Data nunr 16 

St. l l e v  St. Slav IIa Eleu ..... i:: .... E!:: ..... ::: .... I!:: ................................................ 
6911.16 1096.2 9178.76 1091.4 9171.63 109L.4 9176.21 1093.57 9761.29 1092.68 
9961.82 1092.34 9966.38 1091.11 9970.53 1091.21 9972.1 1092.11 9991.15 101.52 
9996.3 101111.96 10000 1088.94 10006.1 1093.0710010.21 1092.1510022.96 1092.61 

10064.17 1094.09 

warning: ~ h s  anergy loss w u  grsazsr than 1.0 fr (0.1 m). b.t*.an th. current and previous cross 
ICCIIOD. mi, may i n d i ~ a t a  tho  need for a d d i t i o n a l  cross sect+ons. 

Pap. 8 



~ ~ 

INsUT 
~ e s c i l p t i o n :  ~ ( o s l  rect ion 10 
stazion L levanon Oar. num. 20 

It. <lev It. L1.V It. Elev ..... n: .... ..... t:: .... ................................................ 
8801.18 1091.91 9001.8 1091.16 9201.35 1092.12 9400.95 1091.67 9601.14 1000.86 
9801.89 1089.86 9942.62 1089.16 9952.61 1089.11 9955.5 1090.14 9918.71 108S.35 
9360.45 1088.53 9962.37 189 .71  9981.19 1090.01 9991.27 1090.05 9997.14 1086 

10000 i081.9210007.11 lO9l.141OQiO.iB 1090.2110021.95 1090.2610060.24 1091.5 

< 2 C % S  5<?,,* 3.TP". P.0'7.e SO' L ..................................................... .......................................... 
: ;.9 ":;:($;;) : 1090 i a  . < 3 e m e n ~  a .dl 08 : c..".~I . t l  n co : 

0 . ~ 8  . " c .  m-,*> 0 . 2 3 ~  0.112 : 8.6n 
. . I .  c a r  IOPO $0 . r e a m  .en. ( f t  . . $00 :o : 51o.lo rco 10 : . CTI: . I .  . 0 3 0 -  A ( a  $ 1  220 96 42 62 : 3 5 T  
i - Iloooijf; t o  :0.301163 Area i;?,?) 220.96 . 42.6" l .51 : . i &tol ( ~ f ; ,  ll7.27 . l l o -  i t 6  28 . 218 , :s  . 2 11 . 3I1.62 . I r P  - l o t *  117.22 . : S I I  . 19.01 : : ;tT z;:! sz:3; . 2.7s 9 A,g v e t .  $?$ 2 1 6 .  \ . : I .  0.79  . <nl tot? (t!) . 3 .  0 .  0 + c  . 1.70 . 2 . 7 8  : 0 19 . 
con.. ( c t r )  : 3 7cnv (:<$I a11r.9 : ) n o  a nr.3 . 
.mprn .!o. (':I i3o.30 . arl:ea 08.. (fr) . 318.15 11 01 . 19.:: ' 

9 - , n  ~n c : LOd,.92 . Inear 0 o . m  t: . 0.1- . 0 . 7  : 0.01 . . A I D * &  L I 2  . (iced. Po..? ( 't  s) : 0.30 : 2 .12  0.14 : 
9 rrc:n _DII ‘ , . 2 ?4 . :a .01..c (,(-e-'?) 24.21 24.79 . 1 2 6  . 62 20 . >.'I . 2.10 ' :.:.?.i.i:::.!:ji ........ : .... ?.:?..:.::.i?.i:::::1 ........................................... ... *.,""D ,,,,,.. 'lo: <c...r.a t n l .  crcl,-rrc:?on . r m ? n p  rre ere?(, 31s "a$ pre.:.. toan L.3 i t  (0.1 -1. o.r..en rre crrrsnr >*a >rru>o.S Cross . in?' .I, '"l!c,,o i r e  "..a <or .al?tlon.l  cia,, r.c:.orr 

CROSS I6CTION RTYIR: Camelbark Road W 
RUCH: camelb~ck w i n  RS: 19 

TNWT 
~ e s c ~ i g f i o n :  Clors Ic<iion 29 
stat ion Llevafion Data num- I7 

51. E I ~ V  st. 11.v st*  I I ~ V  st. ~ t e v  st. e lev  ................................................................................ 
8871.16 1081.71 9071.54 1090.89 9275.55 1090.07 9471.61 1089.26 967l.99 1088.46 
9815.91 1087.46 9961.97 1087.31 9967.86 1086.06 9970.29 1086.12 9971.85 1087.63 
'1991.68 1088.11 9W1.38 1061.12 10000 Y)84,2910006.41 1088.7710008.91 1087.81 
10020.21 1087.9210046.88 1088.36 

nanning'r n valuer num- 1 ..... :::...h~:! ..... I::...:.::! ..... II:! 
8871.76 ,031 9991.68 .01Z10006.45 ,038 

nank tn; ~ e f r  l i g h t  Lengths: L a f r  Chmn.1 a4 hr C o e f f  Conrr. Lxpan. 
'1991.6810006.45 100 500 000 .1 . I  .... .......................................................... :~?I?.IF~?EY.?Y?.PY~ !::I;k.!.Sf.? 

• I.C. EIW ft) : 1088.61 + ~1ement  eft 08 : channel : a i  ht os : 
vel  "*ad ($0 0.18 . w. n-vnl. 0.011 0.011 8.018 ' W . I .  E1.V ft) : lo88.45 . *each Len. (ft) . 500.00 '1 100.00 ' 100.00 ' 

• C r i t  W.S. if<) . I A ( 3  f 218.11 : 19.02 . 1 . 3 4  ' . 6.6. slope (fflft) :0.001291 ' 1r.8 r frl 218.34 39.02 : 11.14 . . 0 Total ( c f l )  759.99 ' Flow jcqS) . 533.21 : 205.97 20.81 . . To Yldfh ft) 371.21 ' Top W dth ft;) 317.32 11.11 :, 19.61 ' 
' ,0111 : 2.79 . A v ~ . , V e l .  t f t / S  2 .44  : 5.28 1.36 : . HaX Chl OpCh (ft 1.16 ' HY r Ospfh (fd 0.69 2.71 : 0.39 

conv. 70-1 cf.1 : 11602.0 . con". (cfs) o 3 1 4 4  317.7 : 
~ e n g i h  Wtd. (ft) 100.00 ' Werfsd PI?. (ft) * 316.32 . 17.07 ' 39.82 . * in  ch EI (fi) : 1081.29 . shear (Ib/sq fr 0.111 . 0.61 . 0.10 . ' Alpha 1.52 . I t leam power ( i b / f z  I) : 0 . 4  : 3.23 : 0.14 ' 

+ I m t O  LQII f t  1 1.68 . CM Velum. (acra-ft)  41.71 24.32 1.17 ' 
* c r Loss (?ti{ + 0.02 . CM I* (acres) 58.56 . 7.56 . 2.17 . ............................................................................................... 

C i l O I I  SECTION I I V l R :  Camelback Road W 
&EACH: ~ m s l b a ~ k  Hain i s :  28 

Bank in: Lafr Right LLnOth,: L;d; Chan;;: R i f g  C o e f f  Eantr. ExPm 
OP90.5410W5.6S .I .I 

CROSS r y c n o ~  ourmr ~ ~ o f i l c  IPF 1 ............................................................................................... : 1086.95 . Elanon? + L e f t  0s ; Ehmnel ' L i  hr 00 : 
0.11 a w t .  n-v.1. . o.030 0.013 8.030 ' 1086.111 . Rarch Lan. (it) . 560.00 ' 560.00 ' 550.00 ' '"" 'lev fr) 1086.61 . Flow I r e .  (rq fO . 285.94 42.63 : 17.73 ' C l i t  Y. I .  if?) 

e.c. l1.p. (ft/ft) ;0.002614 ' Area 5 ft) 281.96 . 12.63 17.73 : ' Q Total ( c f ~ )  755.31 . Fldc?r) 519.92 Il8.49 ' 26.90 
l TO ~ d t h  ft) . . 487.81 .TOP dth ft) I .  . 1r.79 . 38.26 ; . r o r a l  twr) . 2. . TI. itr/r * 1,92 : ,,I9 . ,, 1.12 
l Max chl opth (it 6.46 . Hy I Depth (ftj 0.66 2.88 : 0.46 ; 

cmv. rota1 : 14688.5 . Con". (cfs) ; 10894.3 . 3471.1 523.1 
560.00 • w t t a d  par.  (fr) 431.80 ' 1 7 5 3  38.16 ' 'lngth Uid' '"' : 1082.38 . Shear (Ib/sq fU 0 . 1  . 0 . 9  ' 0.08 ' . * i n  ch L1 (fl) 1.45 . stmm POI*? ( ~ b / f =  I) : 0.21 : 6 8  : 0.u . 

1.56 ' C M  Yolvna (acre-fd 18 .U  23.85 0.96 
54.24 . 9 2 .U  ' ............................................................................................... 

wardng: Diuidad fla cmputcd f o r  th is  FrQsI - reclon.  
P9. 9 



cmelb*ck f ina i rev . re  
warning: me cross-secr im c, po inrs  had t o  be extended v e r r i n l l y  f o r  the  comouied warrr rurfaca. 
w s m i o ~ :  i h e  conveyance r a t i o  (uosfrelun ioovsyanrl d i v i d e d  by  dmnst reun c.nvayance) i r l r l l  

than 0.7 or grearer than  1.4. Th is  may i n d i c l t e  t h e  need f o r  a d d > f o n s l  ci0lS S l < t l o n S .  
warnin$: I h a  energy 103s n r  proat.? th lo  1.0 fi (0.3 m), beween rhm current and p n u i o u r  cross 

$rcdon.  Thi3 may i n d i c a t e  t h e  need f o r  a d d i t i o n a l  croIS sect ions. 

CWII SECTION R lV lR :  CmalbdlCk Road U 
8 6 I C H :  CMIalbICk l a i n  R3: 27 

INPUT 
o ~ s ~ r r p t i o n ;  CIOS. secvion 27 
It.h." E l e v a i i o n  Data nun- 10 ..... ir: .... ..... .... .... .... ..... .... ..... .... 
9536,$9lOll3.173 9610.16 1081.29 Q190.9410114.589 9992,021084,768 9991.85 1071.94 
10001.14 IO79.87lOQ11.721083,341IOOI5I76iO6I,4~91OO24.721064.d42IOO51.I91O61~7l8 

Manning', n va lu= l  nun. 3 
It. n V.1 Ira n Val I<. n ".I ................................................ 

9118.69 .01 9992.02 .03110011.72 .01 

.......................... C??~!.~EEI!?!.?U:PU?....P~~~~!~.!.PI.?........+.........~..~...+...~.. . I.C. e l t v  f-) : 1061.38 ' element  eft 08 : channel ' RI h i  08 : 
1 Val HBld (/i) 0.26 ' Y t .  n-Val. 0.030 0.033 ' 8.030 
1 W.I. s l e v  ft ' 108s.l~ ~ a c h   en. (ft) * 125.00 121.00 : 125.00 . ' < p i t  w.5. {ftl ' 1061.12 . Flow A1.a ($4 fD . 121.84 : 69.94 21.27 ' . l . 0 .  slope (ftlft) :0.002972 . Arar I ft) . 225.84 69.94 : 21.27 ' . 0 T o t a l  (ch) 167.89 + Klow tc!s)  7 . 7  : 3 5 7 9  111.38 ' 
• TO wid th  f t )  191.81 TOP wideh fx) j j a . ~  l6.,91 . 3a.rt : 

1.40 : 1.06 ' 1.80 : ) : : : 3 .  0.17 1.69 : 0.51 : . c o w .  Iota1 cfa) : 10416.4 . Cmv.  (cfr) .  1221.0 ' 6469.4 704.0 . Length wtd. t f r ~  121.00 a wetied per .  ( f ~  . 3 3 . 4  23.64 ' 38.91 . 
' H i n  Ch E l  (ft) : 1079.87 Shear ( l b l s q  ff b 0.01 . 0.51 . 0.10 . . ~ l p h a  2.6 . rrwm power (1 l f r  3) : 0.10 : 2.7 : 0.16 ' 
' I I C l n  LOIS f t  . 0.29 . Cum volume (acra- f r )  16.16 23.11 0.73 . ' c b E LOSS IfT{ 0.01 CUm I* (a<ieI) 19.27 ' 7.17 ' 1.61 . ............................................................................................... 
warning: The energy *au*tion a u l d  nor be balanced w i t h i n  t h e  s p c l f l e d  nunber o f  i r e n r l o n l .  i h e  

groaraun %elected ihm water rurfaca rhat had t h e  least m v n l  of error bstween rompured 

CROSS IECTIOM IIVIR: Cmelba<k Road Y 
RTACY: Camelbark I S :  26.9 

**PUT 
~ ~ s ~ i l p t i o n :  26.9 - Addad X-30Ct100 O I I  o f  Culv. l f  LoCLted set 26 b 27 
station  lavat ti on oar= nu.- 6 ..... i:: .... I!:: ..... EL... $5 *.... .I.I:: .... $1:: 
9138.09 1086 9980 10114 9988.18 1079,7710009.73 1079.77 10010 1084 

10010 1084.1 

Harming'. n value3 num- 3 .................................. stai n v a l  sea n v a l  i t a  n v=l 
tt 

9118.69 .01 9960 ,031 lWlO .03 

sank Ira:  L e f t  a i  h t  Lengrhs: L e f t  Channel Right Coeff  Conrr. Expan. 
9980 1081:"~ 70 70 70 3 .I 

In.ffe<tiv. l l o *  
st. L it. R <lev  Permanent 

8 F 
888 F 

S!?~!,:EC"?!.?UIP"T .... S::~~!E.!P:.? .......................................................+.. 
' L.C. E l l "  ft) : 1084.58 . l l e n < n i  . Laft 01 : Channel : 11 h t  08 : 
+ Val Nead (L) 0.29 ' YC. n-Val. . 0.010 0.011 ' U.I. EloV ft 1084.29 . R ~ a c h  Lon. (ft) 70.00 . 70.00 : !A!:: ' ' C r l t  W . I .  Iff{ 1082.10 ' Flow Area (Iq ff) : 9.16 ' lU.97 7.29 ' . L.O. slop. (ftlfo :0.001849 ' w e =  r '1.46 . 118.97 ' 7.29 ' . P m r a l  (cfs) lU.30 ' Flow b?,? . 1.60 : 106.69 . 6.01 : 
+ 70 w i d t h  fo 121.19 + TOP w i d t h  fr) . 61.19 10.00 : 10.00 

Tota l  Ifr/,) 3.811 ' Avj.,vel. $ft/S . 0.59 ' 1.11 0.83 . 
4.52 ' HY r Depth (f-3 . 0.ll 3.90 : 0.21 : : 12052 .9  ' Conv. (cfsl  + 110.1 : 1171.9 119.9 
70.00 ' Wetted Per. (?t . 64.19 11.96 . 30.19 ' : l079.77 . $heal (1b/.4 f t  0.02 ' 0.39 ' 0.03 ' 
1.22 . s i rem P w t ?  (1 /ft I) : 0.01  : 1.67 : 0.01 ' ' Cu. valum= (acre-ft) 5.97 22.86 0.89 ' 

Cam I* (acres) . 411.59 . 7.10 . 1.13 ' ....*... .................................................................... 

U w I p a m  o l i d q e  CIOSI IeF t lOn Oat* 
Itarron l l e v a d o n  Oat. num. 6 

lis El." IIa El." It. LleV  i t* <lev  it. L1.v ................................................................................ 
9511.89 1086 '1380 1084 99a8.18 1079.7710009.73 1079.77 10010 1081 
10040 1084.1 

**""l"*'S n ".l".l nm- 1 ..... I::,..".:! ..... II:...2.Y:!.*...Ir!...?.::! 
91111.89 .01 9980 ,033 10010 .01 

~.nk sra: r a f t  a i  h t  cw f f  conrr. ripan. 
9980 1081;- .I .5 

I n e f f e c t i v e  11.. 
Ltl L St. l l l l V  P W M I I e O I  

oown$tream 0 ~ r k l l o l h r . y  FoordinaClS 



num. 2 
III "1 cord  LO cord  st. H i  Cold Lo Cold ................................................ 

Yanning', n valu=s nm- 3 ..... r::...:.::! ..... rr:... :.u:!.....iI:...:.:t! 
9185 .03 9987.5 ,033 10012.5 .03 

~ a n k  In: L e f t  R i  h t  Coeff Conlr. E x P o .  
9981.5 10014.5 . 1  .I 

i n e f f e c d v .  Flow num 2 
st. L s t 1  R 11.v Peimananr 

888 P 
888 F 

u p s t r e m  rmbmluneni r i d *  310 e - o h o r i z .  t o  1.0 vertical 
oownrrtream Embanlncni s ide  S y o W  - 0 h 0 l i Z .  10 1.0 ".rtiEal 
~~~i~~~ a l lawab le  r u b ~ c r  enca fo( weir f lo *  - .91 
E1.vafi.n a t  which we>: Blow beg!", 
crier y head,ured i n  r p i l l r a  derrgn 
~ ~ ~ l ? ~ ~ ~  ha? h t  used i n  d&n 
"a,? crest  $#ape - w o l d  C I e I I c d  

~ u 1 v . r ~  ~ a m e  shape Rise Span 
CYIV~P~ 81 BOX 6 6 
PM* chart X B - f l a r e d  w i n  w a l l s  
FWA sca le  # 2 - wingwall f7ar.d 90 or 15 d 4 .  
so1vrion c 7 r r e r i +  - *>gh.lt ".I .  EC 

YPItlm olSt ~ ~ ~ 9 t h  n valve snrranc. LO., <oaf e x i t  rorr ~ o r f  
20 33 ,014 . I  

Nvlnbel O f  8 a r r e l l . -  2 
upstream E l w a f l o n  - 1079.79 
Center l ine  s r a t i o n r  

Ill. at=.  
3995 10001 

~ o v m s t r $ m  l l e v ? t i o n  - 1079.7 
Center,,". St&tlO"S 

If=.  %a. 
9995 10005 

CULVIRT OUTPUT P I P f i l I  UP? I 
S"!::::.!?.i.E"!:.:? ................................................ 

CROSS ILCIION R I V E R :  C ~ m t l b a t k  Rood W 
BEACH: Elmelback Hain &I: 26.4 

I X W T  
 piption ti on: 26.4 - Added X-recrion 01s o f  Culuar f  Locar=d aer 26 6 27 

f low rat. of 323 war added a< r h i r  r-SLcrion t o  r a f l s c t  f l a  
.~~.ct.d to pass through tha CYIV~II bared on f i e l d  observat ion 
."d cu1v.rt an.,yri. (culv.r, r a p a d t y  It t h i s  1.c.fiOn 1, 
ast imatad a t  323 Ffs) 

rlat ion Eleration Data nu.. 7 
r:: .... I!:: :::....I!:: :::....I!:: *?:t....$!".....I::...+I!" ..... ..... ..... .... 
9181 1084 9745 1082 9987.5 1082 9990.93 1079.6910012.26 1079.69 

10012.5 1082 10040 1083.9 

:~?:~.i::~~:.:~!!!!?...~!~~I!!:.~~~.t~ ......................................................... . E.C. E ~ C V  ft) : 1062.68 . elcmrnc L a f t  08 : Channel : Ri h t  01 : 
0.U ' Y t .  n-Val. . 0.030 0.033 8.030 . W.L. EICY ft ~08z.51 ' ileach  an. (fr) 3ao.oo . m . o o  . 5ao.oo . 

CI~I V.I. (fd . 1082.51 ' F l a  Area (lq ft) ' 159.15 ' 66.20 ' 1.86 ' . L.T. slope ( f t l f o  :0.002931 ' Area r ft) 159.15 . 66.20 . 1.86 ' . 0 T o t a l  (c f r )  528.69 . F l a  Ick) . 237.00 ' 287.89 ' 2.00 ' 
' i n  w d d  fr) . 416.97 . TOP Y d t h  it) 181.62 ' 21.00 ' 7.31 : . ".T Total [RI,) . 2.32 . y. TI. Ift/r 1.9 . 3 5  1.07 

*a, c h i  opth  (+o 2.82 . w r m v r h  ( f t l  0.41 : 2.61 : 0.25 : 
' Conv. T o r r l  9731.7 Conv. ( < f l l  381.62 21.19 * 7.36 : . 1177.3 5317.4 37.0 

Lanpth wd. $:j) . 380.00 a wartsd per. (fr 
' Mn c h  E l  (ft) : 1079.69 lhaar ( l b l r q  ft 0.01 : 0.W ; 0.05 

2.11 . Itram P a ~ l  (1 / f t  3) : 0.11 1.90 0.05 ' 
1.70 . cm M l u n a  (acre- f t l  3l.84 : 22.71 . 0.69 ' 

48.33 7.06 . 1.50 ........................................... ............. 
warning: 

w.min.l: 

warning: 

warning: 

me aneray q u a t i 0 0  cou ld  not  be ba1anc.d w i t h i n  the  3pecifi.d number o f  ieeraf ions. ih. 
PI.gIm Y S ~  C T . ~ > F ~ I  dapth for the  *.tar sur f rca  and continued on w i t h  the ca lcu la t ions .  
ma ronveyanca r a t i e  ( u p s t i e m  convcyanc. d i v l d s d  by dansrream <onvqanca) i r  less  
than 0.7 or  greater  than 1.4.  This  nay i n d i c a t e  <he need for i d d i r l o n a l  <iorS I e E f o n r .  
~ h .  energy l o s s  w u  grsarar than 1.0 ft (0.3 a). b q n ~ e n  th. currant and prev iou l  crass 
saction. I h l s  may indica-a the  need f o r  a d d i r i o n a l  closr I & c t i o n s .  
~~~i~~ th. standard ,trp i te ra t ions  *hen the  asrunad water surface was rar s u r l  t o  

d s p h  rh. c ~ i c u l a r e d  -ate; surface back b . 1 ~  <pit ic11 deprh. m!s i n d i c a t e s  
th.?. is ;lor a ".lid m. PIO~IMI defaulted to  c r i t i c a l  depth. 





c a n e l b a c k f i n a l r a u . r ~ p  
CROSS I E C I l D N  O Y T W I  P r o f i l e  " P I  1 .............. *,,..... ....................................................................... . T . C .  61." fr) . 1014.48 + ~ i c m e n t  . ~ ~ r t  08 ; chmnei ; s i  h t  on : 
1 v.1 mad ($0 . 0.14 . w t .  n-val. 0.030 0.078 8.078 . 1071.31 ' Reach Len. (ft) 300.00 ' 300.00 . 300.w . 

............. ............................................................. 
CROSS SECTION mvm: cunelback Road w 
R ~ H :  camelb~ck Main 11: 23 

lUPYT 
oe1~11ptlon: Cross Iecllom 21 
st.r,.n l i e v a t i o n  0.ia nu. 12 ..... ti: .... I!:: ..... ::: .... F!:: ..... :i: .... t:: .... $5 
9073.91 1076.42 9ill.22 1016.14 917e.11 1076.17 964?.43 1076.67 96117.71 iOlP.35 
9815.21 1076.81 9911.68 1078.1 9960 lOI4.81 9991.97 1068.141001.26 1068.44 
1001Z.26 1010.9710023.79 1071.83 

~ m n i n g ' s  n valuer num 3 
st. n ".I itl n \I It* n Val ................................................ 

9073,PI ,031 9980 .03110023.79 ,031 

it.: ~ * + t  night rmgrhs: r e f r  channel i t  h t  c o e f f  ~ o n t r .  ~ x p a n  
9'18010021.79 185 183 1 8 5  3 .5 

~ n e f f e c t i v .  PI.. nllnr 2 
51. L it* L clew Pemmanenr 

888 F 
8811 C 

C Y i V B R l  I I I V I R :  Cmtlback Road Y 
RE*EH: ~amelbnrk ~ a i n  RS: 22.3 

l N P U i  
Descr4ption: CBE a t  iooP3Ol and F ~ ~ l b a ~ k  
oirrance from u p r i r m  XI - 61 - 81 O~ckIRoahny v idrh  = 
weir C o e f f i C I e n i  
U P S ~ I ~ M  ~ e ~ k / ? o a n * . ~  coordinat.r 

nu* 
St. H i  cord Lo Cold Sta H i  Card Lo cord Sfa H i  Cord Lo cord ........................................................................ 

9073.91 lo71 9998.91 1073.43 10023.79 1072.52 

.o,rr.m BTldQ* C'OII I < < l l O "  30t1 
I , , t : O "  L,*..t'D" 0.c. nr.. 12 

5:. 61.. 3.D I.., S O  tl." 9 l lo .  ST, r1.r ................... .. .......................................................... 
Qo73.91 l W 6 . 2 ,  3273 2 2  L016.:4 9r74 3 3  LO76 11 9 6 4 7 . 4 1  1 1 6 . 6 1  9687.71 10:9.li 
91;6.>1 1116 81 391; U -018.; 9960 LO73 1a 999L.91 lCb8.lllJOL2.16 i?08.i< 
LlC12.26 L110911102J ?9 1071.83 

sank it.: icft a i m  c ~ f  Eanrr. rxwn 
'198010023.79 .1 .I 

1n.ffe.ti". 11.w nuw 2 
L a EIOV renananr 

1188 G 
888 P 

ooWn~trean Deck/Road*ay Coordinarer 
n u -  1 
st. "1 cord LO cold If. M Cord Le Cord IIa H i  Cord Lo Cord ........................................................................ 

8Pl7.06 1071 9991.08 1073 10021.34 1072.12 

ooxnsrrem a r i d g e  cross saction oar= 
s t a t i o n  ~ l e v a f l o n  Oar* num- 19 ..... I:: .... I!:: ..... !I:..Ik! .......... I!: ..... ti: .... I!:: ..... 3: .... I!!: 
89ll.061014.897 PO67.31107L.181 9276.41 11174.13 9189.181073.616 9624.861074.138 
9611.041072.171 9647.111010.682 9610.461010.819 9667.41074.348 9752.ll075.418 
9813.11 1071.67 9928.31073.984 9914.11 1069.7 9918.911071.047 9981.711071.401 
9986.17 1068.0110010.17 1068.0110013.13 1010.6110021.311070,869 

*arming'. n v.1ue. nm. 3 
st. n V.1 It. n "I1 It. n Val ................................................ 

8917.08 .03199111.74 .03410013.13 ,031 

sank st.: ~ e f r  n i p h i  c o e f l  contr. Expan. 
9981.7410013.13 .3 .i 

~"lffl~li". Flow " U P  2 
1.1 L 5%. R cltv ~.~mm.nt 

866 F 
886 F 

Yostleu. Mbnnkn~nt s ide  310 a - 0 h o l i l .  10 1.0 velZica1 
wwstrem embankment side 3kw . 0 horiz. t o  1.0 v e r t i c a l  
~~~i~~~ a i ~ o u a b i e  rubmarpsnce f o r  w e i r  flow - .91 

Pap. 13 



a lavar lon  a t  which we i r  f la bag!ns 
rnrr y haad m a d  i n  ,pillway d l n p n  
~ ~ i l ? ~ ~ ~  hal  h t  usad i n  del>pn 
We<? <Pest $?%ape - Broad Crested 

L i l t  L O I S  C0.f 
1 

CULVLI, O U I P U I  P l o f l l e  # P I  1 

::!::::.:?.i.::k:::.!: ................................................ 
' Culv Q (cf9) 156.09 ' Culv Ful Lngh (ft . 
' x 8arre15 2 . culv vet  ur f i l s  . 9.50 : 
• P Barre l  c i s )  228.01 ' Culv V.1 D I  {fT/ri ' 12.28 ' . 1014.13 ' CYIV inv EI up fr . 1068.12 . : ::E: $1 ' 1071.W ' CYIV i n V  E l  On fr : 1067.99 : 

1071.11 ' CUIV I I C r n  L I  dt)' 0.92 : 1070.21 ' CUIV <It L I S  1.12 : ' , 
3.00 ' CuIu. int  L$s h:$ . 0.56 
1.71 ' 0 velr ( c f r )  ll9.10 : 

1014.13 . Wel l  Ifa L f t  f t  ' 9881.35 : 1073.11 Wall. It& 8s. $ft$ :10021.7% : 
+ Culvsr t  cont ro l  I n l e t  ' Y.lr lubm~rg 0.00 
+ ~ v i v  ws m l a t  (fr) . ~071.42 ' weir *ax Depth fr 1.60 ' 

Cvlv Y l  Our le t  ft) : 1010.11 ' Weir Avg Dwrh (fd ' 0.94 ' 
) 2.82 ' W I  Flu Area (rg ft) ' 39.87 . . CYlV Nml OePth ft) 

+ CVIV c r i  m p t h  ft) + 2.91 . nin 11 w e i r  r1.w (ft) ' 1072.68 . ........ ..................... .*.t.t.t.t ............................... 
N ~ t e :  i h e  f l o w  i n  the culvert i s  e n t i r e l y  s u p e r c r i t i c a l .  

CROSS J6CTIOM R I Y C I :  C m t l b a t k  Wad Y 
R U C H :  camelback Main R I :  22 

lNPUT 
oe,cri.ti*n: cross section 22 

1 f low rare o f  201 r s  added a t  t h l l  x - I e l t i o n  
t o  r e f l e c t  f l o w  expected t o  pars through the c u l v e r t  b u d  on , 
f l e l d  obsarvation and cu lusr?  a n a l y r i r  ( c u l v e r t  capaclry a i  r h > x  
l o ~ a t i o n  i s  est imated a t  204 C f l )  

s t a t i o n  < l e v a t i o n  oara num- 19 
c EIev i t s  I1.v l r a  El." St. Clew St. El." ................................................................................ 

8911.08107*.8'17 9057.111071.584 9276.+7 1074.13 9489,581073,616 9624.861074.538 
9645.011072.111 ~647.5llO70.682 9650.461070.6+9 9661.41074.348 9752.11075.418 
W51.11 1071.67 9928.31013.981 9914.53 1069.7 9958.951071.017 9981.711071.401 
9988.17 1068.0110010.41 10611.0110013.53 1070.6110021.141070.869 

E?OI~.I:C"??.?U!PY: .... P:"I!2.!Pff? .......................................................... : 107L.11 . Element L a f t  08 : Channel : H g h t  On : 
0.90 ' W t .  n-Val. + 0.031 0.011 

+ s00.00 ' 500.00 ' 5OO.W : 
1.12 '. 57.01 . 
1.32 . 57.01 : 

'I 2,93 434.39 
+ 4.97 29.08 ; . 2.23 7.62 . 0.16 ' 1.96 ' . 25.6 . 3784.7 . 

5.09 : 30.46 : 
+ 0.21 1.11 

3) : 0.47 : a.73 
27.26 20.19 : 0.50 
2 6.011 1.29 * ............................................................................................... 

tn. IP.CI~I.. n.io.T of 1111at1cn1. in. 
ana rontnnrea on -8tn tn. c.ic.l.rlans. 

0 . 5  . nls .ar ma>co:. to. na.0 for 

lNPUT 
Oe,crlption: cross I.Cfl." 2, 
I t a l i ~ n  E l t v a t l o n  Data OW- U 

51. c lev  Ira <lev  ( i a  c l e u  ICI <leu 11.v ................................................................................ 
6988.I8 1071.34 9216.87 1070.53 941i.2 1069.97 9617.69 1069.4 9777.92 1068.27 
9961.13 1066.91 '1966.51 1064.19 9971.13 1067.9 9981.18 1067.34 9992.U 1061.98 
lOOW 1062.3510008.22 1066.291WU.15 1068.71 

*.nnlnp', n ".I"., num- 3 
It. n ".I it* n ".I it. n "a1 ................................................ 

$981.511 ,031 99111.18 034WO8.22 ,031 

Bank It.: ~ e f l  l l g h r  Lengths: Left Channel Rlghr C o e f f  Cant?, limn. 
PaPC U 





Yalning: 
warning: 

Warning: 
warning: 

l N N T  
o.,cri.ri.n: Clorl section 17 
$Parion ElauafiOn Oat. nun- 18 ..... I:: .... f!:: ..... ::: .... I!:: .... .::: .... f k  
9ili.ll 1063.19 PJ73.6I 1061.11 9171.66 1061.19 9177.32 1061.24 9179.22 1061.45 
9552.81 1062.56 $74.45 1061.11 9911.18 1060.81 9917.13 1055.52 9922.79 1061.29 
9948.02 1061.31 9961.84 101'1.31 9'16'1.7 1061.64 9975 1055.1910004.17 1055.19 

10006.97 1062.llI01O.OI 1061.181001.44 1061.51 

Manning's n Valuer nun- 1 ..... !I:...:.!:! ..... Z::...:,::! ..... i::...:.::: 
9115.55 ,035 9969.7 .01610006.97 .03 

....................................... .... E.R?!!.:IE?!?T.OZPL:? S::f:!:+tSI.?........,.......... 
' E.G. I l e u  ft) : 1062.46 . Clement L e f t  08 : channel : Ri h t  oa : 

v c l  "sad (st) 0.11 + w t .  n-val .  0.035 0.036 8.030 
• w.3. e l e v  ft) 1 1062.15 . beach ken. (fr) 65.00 65.00 : 65.00 . 
+ < < i t  N.S. &<I * 1056.56 . Flow Area (19 fr) : 9 . 5  : 3 .  8.111 . . , ,  I f f  .0.000621 ' A1.a I i t )  319,58 ZJ9.16 ' 8.38 * ' a l o r a l  (c f r )  : 1061.71 . <low b?s) 307.05 : 750.86 . 7.60 : 

Wldth ft) 418.45 ' Imp Width f r )  . 1SP.11 37.21 : 11.91 : ET 70i.1 {ftlo +:g . * y . , v e i .  Ifvo * 0.96 : 3.u 0.93 . '  ax Chl OWh (ft . Hy I Depth (fr) + 0.87 6,4+ : 0.70 : ' Con". Tota l  = f r ]  : 12641.4 ' Conv. (cfr)  : U286.1 : 30044.9 312.2 . Length Wrd. !ff) 85.00 ' Wettad Par. (ft) 371.20 45.18 + U,66 . ' H l n  Ch 11 (R) : l055.19 . 5h.1~ ( l b l l q  f ?  0 . 0  0.21 . 0.0, ' . Alpha . rr<in Loss . Cum rr (acres) 29.02 ' 4 .37  . 1.01 ' ........ .......................*..................*......*................. 
CULVERT I I IVe l :  Canelback itold W 
REACH: Cm~IbaCk Hain 113: 16.9 

INPUT 
oercriprion: 4 CHPs (2e611" 8 2081"x60* s l l l p s e )  a t  Sar iVa l  aoad ... ..................a. XS 
DaCklROadway M d t h  - 60 
weir C..ff,ci.nl - 3 
uprtrem DII~/RO~~*.Y ~ o o ~ d l n a t e s  

nu- 1 
Ita ~i Cord Lo Cold sta Hi Cord LQ Cord Ita H i  Cold Lo Cord ........................................................................ 

9ll5.55 1062 9991.I5 1051.86 10065.55 1061.17 

k a :  f " i t  E..ff contr, rxpan 
9P69.110006.97 .3 .5 

1n.ff lct iv.  Flow mum 2 
It. L st. R $1." s.r.an.nt 

688 i 
668 1 

o m s t r c m  oeckf~o=dway ~ o o r d i n a f e s  
nlvn 3 

sta  Wi cord LO Cold IIa Hi Cold LO Cord Ira HI  Cord Lo Cold ........................................................................ 
9327.81 1062 9969.81 1061.86 10040 1061.17 



iii r 
uprrrem Embankaent rid.  r1. . 
Oownsirs&m Smbanhent r i d e  .Tope 
Maximum a l lowab le  rubme? encc f o r  we11 
e 1 a v r t i o n  a t  which w e i r  ?1m bagin. 
ensr y headused I n  i p i l l w a  derlgn 
SP;I?W*Y L Y ~ I  h t  "red i n  de&n 
w e i r  crest  S L P *  

Culver? Namun. shape ills. span 
C u l v e r t  #? Circular 4 
PWA Char? r 2 - C0rrugat.d 1 * ~ C l l  PI.< Cul"*rt 
~ m *  sca le  r 1 - ~eshr.11 
r o l u r i o n  c r i t a r i )  - wighest U . S .  L? 
CY1Y.Tt "PI?I. D1.C Length . V.lYe l " Z l l " F l  

60 ,021 
Number o f  B.IICl.li I 
U ~ s r r e w  B1tvati.n - 1016.11 
<mter,>ne srar,onr 

sea. st=. 
9917 9981 

D o v n s i r e ~  I l e v a d o n  - 1011.15 
C e n t e r l i n e  I T l t i 0 " S  

a .  It.. 
9081 9933 

C u l v e r t  Nam. shape 592" 
C u l v e i t  1I1 E l l i p s e  5 7 
FHW Char t  " 29- .01iz0.r11 E l l 4  I. C."Cl.tL 
FHW I ~ l l e  # 1 - 5qu.l. edge WifR hLhr .11  
s o l u t i o n  c r i t e r i a  - ~ ~ g h e r i  u s .  EG 
c u l v e r t  ~ p s i v r n  03.t ~ e n g t h  n va lue  cnrr=nra Loss cocf e x i t  LOSS coef 

11 60 ,014 . i  
Numbar o f  a l r r e l r  - 2 
U p s i r ~ v n  E l o v a i i o n  - 1015.215 
C l n i e r l i n .  s t a t i o n s  

St&. st*. ~~ ~ 

9992 la000 
OovnltrEun E l e v a t i o n  - lOSl.625 
c.nter1ine Ltarlons 

a .  S t l .  
10000 loo08 

CYLVIl l l  OmPm P r e f i l l  NPF 1 
C"!::::.!D.i.EU!:::I.?f ................................................ 
' Culv  Q c f r )  162.31 ' Culv l u l  Lngh (ft . 60.00 
+ # #arra$, . 2 ' Eulu  V.1 US f t l s j  6 . 46  : 
' 9 Barrel rfs) I 

. 81.19 ' Cuiv V.1 05 tftl.1 . 6.16 
' E.C. us. fr) . 1062.L7 ' ~ u l v  inv 61 UP f? 1056,14 ; . W.S. Us. ft) ' 1062.11 ' Ew1V inv  e l  On Iftj : 1 O I J . 1 5  
' 6.".  D I  . 1061.06 ' CYIV Fret0 i s  0.63 + . W.S. 0s if3 : 1060.66 ' Culv l r i  LII it?) 0.41 : 

1.10 ' CYlV Bni L5r fff) ' 0.12 
1.49 ' a Wlir (cfr) . 176.11 ' ' 1060,10 ' w e i r  f f a  L f t  f t  9374.61 . ' 1062.16 ' W e l l  l i a  Rgt t f l j  ;10019.44 ; . ~ ~ l v e l f  c o n t r o l  + o u t l e t  uelr lubmerg 0.00 

' Culv US 7nl.r (ff) ' 1060.14 Weir Xox oeprh fr) : 0.82 ; 
Cvlv  Ws out le t :  ft) ; 10111.15 . Walr Avg Depth (ff) 0.49 
' culu M I  m p t h  fr ur rlw (rq f0 ' 216.96 : 
L Culv C r t  Depth {fd ' 2.13 . #in E l  W d r  Flow (ff) ' 1061.71 ....................................................................... 
CYLVLlT OUTPUT PTOfi1. *PF 1 
E:!:::!.!?.i,E"::,!: ................................................ . Cvlv  Q c fs )  426.79 ' Culv FU1 Lngh (ff . 64.00 ' . # 8=?P*!S . 2 ' CUlV Val U I  ft/ l  . 7.76 . . Q earre1 c f r )  211.39 . c u l v  v.1 or ln1.j . 7.76 : ' U162.47 . CvlV lo" 11 Up f t  . 1011.22 ::$: I::] . U162.33 . C.1. Lnv E l  00 f t  ; 1034.83 ' 
' C.C. DS 1061.06 ' CUlV PlCtn  Ls jt)l . 8: ; :  ; . W.5.  05 !f3 . 1060.86 ' Culv i x r  Lsr I . o e i t a  eC f t  1.60 ' C~IV i n t  Lss $f:l 0.47 : . 1.19 + 0 Wdr (cis) 116.11 
* . O"lrr $.a. IC Ws I:$ + 1060.97 . Y e l l  l i a  L f t  ft) ' 9374.61 . if<) Sc..... : 1062.46 . w e i r  sra Ipt  lfr) :10019.14 . 

C ~ l v m r t  conrrol out181 ' weir lubma~g 0.00 ' 
Culv W I  I n l e i  (fr) . 1060.22 * Walr Max OWth ft) ; 0.62 + : 1019.83 + w.11. *vg oepth ifr 0.49 ; 

W r  F l u  Area (3 fti ' 216.96 .... : .... ::::..:.f!:.::.!!!:*:k?.:::i.:.E!?;?:..; 
CllDII SECTION I I Y Z R :  C ~ a l b ~ ~ k  Road Y 
R I M Y :  Camtiback Main 85: 16.4 

lNW7 
o e s r r i p t i o n :  16.1 - ~ d d e d  x -sec t ion  y r  o f  ~ u l u e r i  ~oca ted  sat  16 d I7 
s t a t i o n  i1.vsii.n Data nun. I 

3 L1.V Ita Elev  a t l e v  Iia El*" 1.1 $ l e v  ................................................................................ 
9132.1 1062 9922.1 1060 9979.86 1060.01 9981.13 1011.88 IDOW 1011.81 

lW11.11 1014.68 lOOll I060 1 W W  1061.17 

8mk it.: L e f t  I11 h t  Lengths: Left Channel R1 h t  CoafP Conrr. Expan 
9979.86 10815 301 101 905 3 .I 

Inc f f lC t i " .  Flow nu* 2 
It* L It. R Ti." vemanonr 

8 F 
6 6  I .......................................................... t:::i.:fC"B.:L"PL"...slOf!!:.!I:.; ............... ;  eft 08 : chmn.1 . a i  h t  os : 

0.20 . WI. o-val. . 0.010 0.052 ; 8.030 ' 1060.86 . Reach Lan. (ft) 305.00 ' 305.00 101.W * . lo5s.n . n o w  m a  (5s fr) . 1r7.n . ~1.91 . 7.88 . . r.6. s lope  (ftlft) :0.002472 ' Araa f ft) 
971.81 Flowdc$s) lS7.79 . 191.91 . 7.86 : . Q Tota l  ( c f r )  * 190.11 : 170.11 . ll.04 

• I 0  Y l d l  ft) 164.22 ' lop d t h  fr) 110.71 11.11 * U.31 . T 0 1  t 2.72 . q . , v e l .  If./, I : 4.0 : 1.a ; ' Har Chl D ~ t h  (fU . 6.01 ' % r Depth (ftj 0.51 1.16 0.13 
pag. l7 



~anning's  n valuas num- I ..... I::...:.::! ..... !I:..:.::! ..... .I::! 
932r.a~ ,039 sPaa.rs .05210012.53 .a3 

Bank I t a :  L e f t  Right Lengths: Lafi Cham;:; li7$ Coeff Contr. Ixpan. 
9968.iS10012.53 360 .I . I  

:~::i.!:~?~,::~:U? .... !::f!k.T!I.? ...................................................+...... 
; 1060.27 ' Flemeol . L ~ R  08 . channel : a i  h i  as ; 

0.06 . ut. n-v.1. 0.039 . 0.052 8.030 ; 1080.2l . Rsach Len. (ft) 360.00 ' 18 00 . 160.00 ' 
1711.36 : 58:60 ; :::; ; 478.36 59.60 
881.72 . 111.85 * 4.27 ; 
161.5'1 ' 23.92 ' 11.31 

warning: 0i"id.d fl." c0mput.d for th is  cro,,-,.ct10n. 
warntng: Th. crorl-,lci>on end po,nt, had r o  b r  extandad vcrtrc.11y for the cmputed u.=.r rurflco. 

ClOII IIC110M RIVER: Camelback Road W 
REACH: camelb.<k Win S: 15 

::::i..:::?!::.:U:pU? .... :::flk.!!I.? .......................................................... 
; >059,+4 0 elema"r Left oa ; Chlnntl . li hr OB ; 

0.06 . w t .  n-v.1. . o.010 0.051 ; 8.010 . W.S. E I ~ V  fi 1059.38 . math  en. (fr) IPO.OO a 590.00 5w.00 ' bd ' Flow 61.. (sg fti) . 446.89 : 38.61 ; ' 8.61 ; ......... . . E.G. s1.p. (ftltt) ;0.002379 ' ~ r a a  I ft) . (48.89 6 11.61 
* Q rota1 (rfll 951.62 . Flow [<%) 844.77 . 92.26 . 14.59 ; 
' To Wdfh fl) 4L1.42 . Top Yldih fr) 11'1.37 . 13.88 ' 14.18 

v 1 I . 1.91 . *v!.yl. ffr/r . 2.1'1 . 1.69 . chi opfh (ft . 3.97 . Hy r Dapch (ftj . 0 ; 2.78 ; 0.61 ; . o n ,  1 f ; 19509.5 COW. (cfS) : 37318.9 1891.5 299.1 
190.00 . Wetted Per. (ft L'nq'h wtd' If') . 1011.41 shear (lblsq ft 

419.41 ' 7.20 ; 11.66 ' 
' * l ~ n  ~h 11 (fr) b . 0.16 . 0.33 0.09 : 

1.02 . s t l e a  Pow81 (1 lft 8 )  ; 0.10 ; 0.80 : 0.D 
1.63 ' ~ u n  volume (acre-fr) 1 1 4 3  12.11 0.12 ; 

22.00 ' 3.93 0.77 ............ ................................*.......... 

INPUT 
~ e s c r i p t i o n :  CPOSS iecrlon 11 
I t a t i o n  Blavatiao Oaia num- 16 ..... i:: .... 2% .....!I" .... Z!:: .... .!I:kY ..... 2: .... :!z 
11923.62 1059.75 91U.88 1019.1 9116.95 1018.6 9543.18 1057.65 9719.85 1057.05 
9951.13 1016.87 9961.61 lQ57.9l 9961.14 1056.16 9970.51 1056.39 9'111.72 1017.81 
9987.18 1017.16 9995.8 1053.81 10000 1053.7710007.77 1057.810009.84 1057.23 
10023.89 1057.26 

~ m n i n p ' s  n valuer nun- 3 
sm n val  st. n val rta n v.1 ................................................ 

8923.52 ,036 9987.18 0 3 1 0 7 . 7 7  .03 

Bank st.: Left Right L.ngth.: Left Channel n h t  co.ff contr. cxiian 
P98I.U110007.77 510 510 ?LO .I .I 

EEO?.!~ZB.A:!U? .,., s::!!!:.!!:.? ...........................a...........................+d* ; iO57.80 * elmanr a ieft ~e ; ~hmn.1 ; RI h t  as : 
0.12 • w t .  n-val. . 0.036 0.016 8.010 ; 1057.68 aaach Lao. (ft) 510.00 510.00 . 510.00 ' . Flow Arsa (3. R) 23381 7 . 4  6.49 . ......... . E.O. slops (ft/f~) ;0.001627 . Am. S fi) 233.81 7 8.49 : . a Iota1 (cfs) 592.57 . Fladds) 185.11 ' 196.81 ' 10.51 ' To Wldth ft) + 172.57 ' TOP dth ft) 636.70 . 20.19 ' 15.89 ; 
2.06 . *vz.,vel. tfrlx 1.65 ; 4.15 . 1.62 k P  1 3.91 . Hy v Depth (f3 ' 0.54 2 : 0.11 : 

con". rota1 (cf.3 9818.8 con". (cfr) 6 3 . 8  32682 174.8 
PW. w 



c"'lb"k~i""l'".'y . i # n ~ t h  wtd.  (fi) . 810.00 . wetted Per. (ft) * 417,24 21.98. . 16.17 
* i n  c h  61 (ft) . 1013.77 . shear ( l h l l q  f,: 0 1 2  0 .49  0.09 . ~ l p h a  1.n . rrram sOxw cib/rt 3 )  : 0.10 . 2.03 + 0.n 
I m l n  i0.5 ft) 1.15 ' C m  volume (acre-ft) 7.82 : 11.59 ; 0.22 . 0.02 . CW I* (acres) 16.20 3.70 0 . 1 7 .  ............................................................................. :.:.I:.::::.!::! 

warning: D iv ided  fla conpvtcd f o r  t h i s  <r*,,-,r?ction. 
warning: i h a  c l o s i - 3 e ~ t i . n  end p o i n r r  had to he extended u e r i i < a l l y  f o r  the compurad watw surface. 
warning: ih. energy 1.1. was greater than 1.0 fr (0.3 .I. ban.." ?he currant r o d  *revi*u, crorr 

,.<ti.". ,hi$ nay ,ndirara th. need f o r  .ddif i ." l i  Cross I . C t l O " l .  

I N W I  
oascr ip t ion :  cross s e c t i o n  13 
s t a t i o n  Ll.".r,on oat. nu.. Y 

irL e l E V  sta  i1.v I.. c leu  a rlw rta r l a v  ................................................................................ 
8799.23 1019.48 8927.18 1016.81 9938.91 1060.14 9046.28 1056.1 9248.66 1017.71 
'ItiO.38 1016.86 66113.61 606e.1 9811.67 1011.66 9P6i .08 lOil.99 P970.lg IOl6.17 
9973.12 1011.86 9974.87 1014.87 78.89 1016.37 9992.18 1016.47 10000 1052.76 
10001.41 I012.8210012.87 1016.811814.14 1016.2710029.1P 1016.27 

8rnk rta: ~ e f i  Right Lengrhr: Lef t  Chsnnol e i g h t  Foeff C ~ n t r .  Expan. 
9992.111001.87 410 410 410 1 . I  ........... F:o!I.::c?:?N.?u:PY: .... P:~I~~:.~PP.?............ ............................ ::*...* . 1.0. l ieu 10 . 1016.61 . element ~ e f i  01 : channel ; a i  h i  os : . ve1 mad ($0 . 0.05 .wt.n-v.1. 0 0 3  0.012 8.031 . 1016.18 ' Ieach Len. (ft) 410.00 410.00 : 410.00 ' ' 1016.29 . Flow Area (3. f-) ' 241.11 . 16.08 4.19 ' 

* 243,45 : 46.08 ; 4.39 ' 
261.78 128.42 3.111 : 
410.98 19.72 . 15.44 

1.08 ' 2.79 ' 0.16 ' . 0.34 ; 2 . 3  0.30 . . 7162.0 1562.7 96.1 : 
1 2 11.79 

CROSS SECTION RIY68:  Camdback R0.d W 
REACH: Cmelb%rk  H l i n  ill; 12 

l h R I  
oO,crl.r?Ln' cro,, IOCI.." 12 
s,.t>on LI.rrtl.r 2.:. nr.. I 1  

<,a TI." I, .  r l r r  It. t1.r 1t. &I*" $I. 5l.r ................................................................................ 
8099 41 IC60.69 9111 1 1056.6 9166.66 :I11 71 9716 96 L O I S 2 7  1962.61 LOli.23 

9969 :Ci5 .81 91'2.91 LO16 0 )  1911.21 :011.:1 99:' .1 1C16.13 1 9 9 0 d I  Llj6 12 
LO100 ,OIL I LOCO2 4 Ll1i .74 iOl l l . jd  : l i 1 2 ? L O O 1 ~ . C l  :0;$.110>28.19 LI,I.6L 

~ a n n i n p ' r  n va luer  num- 3 
Itll n "a1 st. n v.1 it. n Val ................................................ 

11099.41 ,033 9999.83 .03210011.18 ,031 

Bank Ita: Left  l i g h t  Lengths: Lef t  Channsl R1 h t  c o e f f  contr. IxPan. 
13990,8310011.58 280 280 480 3 .1 

E!O:I.I.:Cr??N.OU!!Y: .... PZfi?.!PL? .......................................................... . 6.r. l l e v  f<) : 1011.86 ' Elemant  eft OB : Channel ; Ri h r  OLI : * v e l  "=ad (st) 0.14 * w t .  n-vat. 0.033 o.011 8.031 
W . I .  c lev  f t  : l051.72 . aearh  en. (fr) . 280.00 280.00 . 280.W . . cc+t v.5. [+ti 1 0  A s 1 . I .  ; 4 . 0  2.40 . ' I.=. slope (ff/ft) ;0.003001 . Area I f0 148.31 11.60 : 2.48 ' . G i o r a l  (c f r )  162.96 Flow jcqs) 130.15 . 170.86 1.94 ; ' To Width fi) 440.31 l o p  W d t h  ft) 107.00 ' L8.39 . X.12 . "-7 Tofnl {frlr) 1.89 . Avz.,vel. I f t l r l  1.28  1.11 . 0.78 ' 

+ uax c h l  oprn (fr . 1.02 ' HY ? Oepth (A) 0.16 ; 2.26 ; 0.16 ; . con". rota? ' 6623.9 Conv. (c f l )  1470.1 3118.2 31.4 
~ e n p t h  wtd. [ft) ' 280.00 Wetted Pep. (ft 407.62 20.28 . 11.26 . . win Ch E l  (ti) : 101l.70 ' shear ( l b l s q  f t  b 0.07 0.18 . 0.03  . 

2.47 ' Stream Pmar (1 l f t  s) ; 0.09 . 6 0.02 ' 
0.06 EM velum (aera- fo  3.18 ; 10.63 . o.u 

' 6.97 3 .  0.21 ' ........................................... ........ : .... ?4?~..:+:~*::.55:::i 

Manning's n va luer  nun* 3 
st. n vat  rta n u a l  rta n Val ................................................ 

9001.42 ,031 9963.88 ,032 10012.3 ,031 



~ ~ ~ l b a c k f i n a l r e v .  ref 
w . ? .  <lev ft) * ~055.71 ' R I ~ C ~   en. (ti) 160.00 . 160.00 1w.00 . crlt u.9. tfo . 1049.93 . rim area (sq fr) . 1U.96 : 118.96 10.16 : . r.6. slope (frjfr) :0.0000(11 . Area I fX) * 114.96 311.96 ' 10.16 . G  iota^ (c f r )  469.14 + ila* Ic?.) 2 . 1  : 6 2  1.47 : 

472.06 ' Top Width ft) . 407.61 18.42 ' 16.W : 27 y:::! !%>s> 1.06 . Avg. "el. f f t l s  . 0.16 1.19 . 0.34 ' . c h i  oPth (fx) 7.47 1 Hydr. o w t h  (fd . 0.26 ' 6.1'1 . 0.65 : 
* coo". Tota l  c f3 )  : 19171.2 Con". (cf.1 . 2226.0 : 16182.4 . 163.11 

16o.ao . warted per. cfr) . 107.61 17.U ; 15.51 . Yrd' If') : 1018.24 * Shear ( lb/sq ft) 0.00 . 0 . 0  0.00 ' ' "1" Ch 11 (fi) 
6 5  . e m  o w  1 s) . 0.00 ' 0.04 . 0.00 ' 

Cum velum (acre- f i )  , 2.31 ' 9 . 4  0.06 ' 
t E M  I A  ( 1c Ies )  1.11 . 3.07 . 0.14 ' ........ ..................................................................... 

u p s t r e m  bridge Cross L a ~ t I o n  O l i a  
s ta t ion  leua at ion oars mum- U ..... i:: .... f!:: ..... :i:... E ! n  ..... l':.::: .... :!:: 
9001.421OIP.021 9149.661016.817 9113.081016.068 1111.451016.211 9lll.B7l011.b5$ 
9744,121011,156 '1961.861051.842 9971.38 1018.2410012.11 1046.24 10012.1 1054.94 
10028.51011.189 

*.""in.', n values nun. 1 ..... :I:...:.::! ..... :I:...:.::! ..... i::...:.::! 
9001.4 ,031 9961.a6 ,032 10012.5 ,031 

ooWnrtrsm o e ~ k / ~ o a h * w  C o a r d l n l l a l  
nun- 1 ..... :::.!:.cz?.~:.E::? ..... : E : . ? ! . F " :  

9011.75 1P56.26 998X.71 1056.26 10056.71 1014.52 

... 
upt iean  embanbent side r l o  e - o hor iz .  t o  1.0 v ~ ~ i i c a l  
 oms stream rmhankmcnt r i d s  SLP. . 0 h o r i z ,  t o  1.0 v m t i c a l  
~~i~~~ a l l o v a b l ~  rubmer en== f o r  n s i r  flow - .91 
~ l ~ ~ ~ r i ~ n  at  which *air ?ln basjns 
Bnel  y head vrsd i n  $ p i l l n a y  d e n g n  
spiiRly h.1 h i  used i n  d e s g n  - 
we<? w e s t  sfape - tread C l e l t t d  

Number o f  C"lv<rtr - 1 

CYIV~I~  NMI. shape 8i.e IP.0 
cu,v.rr 1 C i r C u l r i  I 
~ m * \  chart x 2 - corrugared m i a l  p ipe  Cu lver t  
*MY* sc.1. I l - *.lh.illl 
s o l u t i o n  c r i t e r i a  - Higherr u s .  €6 
c u l v e r t  Upsinn Msr Length n value Bntrancr Loss Coef I x i f  Lorr Cosf 

40 ,024 .I 

It*. Ill. It.. 
9960 10000 10008 

0omsrr.m E l a v p i o n  - 1016.226 
ce"te?l i"*  stat>ons , 

Gii IZ~ 
C ~ l V e r r  Nm. I h g a  R i s r  iP.0 
~ u l v e r t  t3 c i r c u l a r  4 
F*W chart 8 2 - ~011~9ated n s r a l  PIP. ~ u l u e n  
F * W  SCll. X 1 - H..hllll 
I.1Ytl." cr,t.ri. - Hlr lhes  U.J. er 
cUiVIII u P 3 m  0111 ~ e n g t h  n valu= 6ntr.n~. LMS ~ o e f  L r i r  LOSS ~ o c f  

64 4 1  ,024 .I 1 
*umber of a a r r a l s  - 2 
u p i r e m  i l e v a t l ~ n  . 1050.27 
c e n t a r l i n s  i t a n o n r  

It&. st=.  
9981 9992 

wmsfreun I l ~ u a r i ~ n  - 1010.26 
c.nt.r1rn. stat ion, 

Itl. s t * .  
9987 9994 

CULYLRT O V I P V I  IIr1.fiI. *PF 1 
C"lv.rt ID i CYIV.It #2 ....................................................................... 
' Culu Q c h )  . 287.14 ' Culv Pul Lngh (10 ' 40.00 . . # a u J s  3 c u ~ v  "$1 ur n i r  . r.aa : . Q I cfs) 95.78 . Eulv  Y.1 0s iftld . 4.86 

1055.74 . c v l v  rm 11 up ft) 1048.23 ; : ::r: ::: . lo51.71 . <"I" rnv el On ft) : 1048.21 ' 1011.01 ' <"I" irczn L. Ijt) 0 . U  . : :::: :: If$ : 1055.01 ' c u ~ u  cxr Lrs 0.16 
• ~ e l t a  EO (fr) 0.71 • c u ~ v  mt us b:{ o.ta . 

PW. 20 



FULVLiri OUTPUT ~ l o f i l .  I P F  1 
F"!::::.:o.i.F"!::::.?! ............................................... . CYlV G i f $ )  116.17 ' EYIV FYI Lngh (fT) . 11.00 : 

# SarrefS . 2 . Cvlv  V.1 US fr/r 1.61 
18.M Culv Val OI fft/ll 1.83 : ' 1011.74 ' Culv Iov L1 Up . . .. 

' E.C. O I  . 1011.01 1 CYIV rrcrn LS : l011,Ol ' CYIV E X I  L I I  0.33 : ' D e l t a  i G  f i  0.71 ' CYlV Lnt LII ffl) 0.17 . 0 . 7 1  + Q Y e t r  (rP3) 61.71 ' $ . 1011.68 .. Weir Ita L f f  t i) 996+.04 ' E.C. IC : 1011.71 Weir Sea Rgr I f ? )  .10028.10 : 
' C u l u e l t  C o n r l o l  o u t l e t  ' w.11 Iubmelq 0.00 . Eulv WS I n l e t  (fr) ' 1054.27 . Wair M 1 I  Depth ft) ' 0.80 ' . cuiv  ws o u t l o t  fr ; 1014.26 ' wetr *vg oepth Lr) ' O.U : . C Y ~ V  ~ n l  oeorh f t  I I . wr p lw rrea (liq fr) . 10.99 . cYiv nepth f t  2.10 *in e l  weir  ~1.w (fr) . 1014.71 ' ........................................................................ 
CilOII lECilON RIVER: Cmt lback  Road Y 
S I K H :  C m l l b a ~ k  Hain I S :  10.4 

l N W T  
o.r.riptlon: 10.4 - ~ d d e d  x - r e s t i o n  o / l  of ~ u l v e r t  Locared Bet 10 & 11 

A flow ?are of 411 was addad i t  th is  x - r e r r i o n  Po r e f l e c t  f l o w  
cip.ct.d i. par, through rh. <"l".?f b.,*d en f i e l d  o b a ~ ( v a t i 0 "  
md cv1vsrr ana1yr i r  (cu lver t  capanty  ar tms 1ocntion 13 
csrimated at  6 l4  c f r  but only  411 war applied,  which Is rhe  
f lowrate  a t  tha  CP just "/I of X - I a C t i o n  11) 

s t a t i o n  El."ation 0.ra num- 9 ..... 2:: .... I!:: ..... II: .... I!:: ..... ::: .... :!:: ..... 2:: .... :k: ..... ::: .... :!:: 
a803 0 9115 1018 g930 1016 9919.49 1016 9977.41 1018.2+ 

10006.11 1018.21100l6.92 1Q18.241W3I.26 1011.33 10010 1011.12 

S??::.!:tz::.O?!.P?: .... !::f!k.!P:.?. ......................................................... . E.C. 11ev it) : 1011.01 ' elomant . ~ e i t  oa : chann.1 : ~i h i  oa : . Val Held (it) 0.01 ' W t .  n-Val. e 0.031 8.030 . W.3,  Slev  ft) ' 1011.01 ' ileath Lon. (fr) . 100.00 ' 300.00 : 100.00 ' 
+ C r i c  w.5. Ifi)  . 1049.21 r low rrcr (gq it) : * 368.31 10.86 a 
+ E.e. I l o p e  ( f T / f t )  :0.000016 . Are* r ft) 173.46 ' 10.86 ' ' Q T o t a l  (cfs) 220.19 ' Flow [Jr) 2 . 3  : 1.16 : ' lo M d t h  ft) 88.21 1 TOO width fr) . 69.49 18.72 . v~ ior.1 bt/s) : 0.58 *vg.,v=l. t r r / s  0.19 . 0.11 ' Max Chl DPth (ft 6.17 Hy I Depth (fti 1.70 : 0.18 : con?. rat.1 : 11460.1 . Conv. (cis)  : 11092.1 1611.1 

100.00 ' wetted Par. (ft) : Lcngrh Wtd' "" : 101.24 ' She.? ( lb / lq  fr 
66.81 ' 19.21 ' . *in Ch E l  (fi) . 0.01 . 0.00 ' 

1.0, . strew sowel  (lb/fr 3) : 0.00 * 0.04 . 
' 0.01 . cum voluma (awe-f f)  , 2.12 . 8.20 ' 0.04 ' . 0.01 . Cum I& (acrcr) 3 .  2.16 . 0.06 .............................................................................. 

CROSS SECTION RIYTR: C m t l b l c k  Road W 
R ~ A C H :  Cmelback Main lb :  10 

lNPUl 
D a I C l i p f  On: CIOII i*CtlO" 10 
stat,on L1.v.n.n oat. nun. I1 

If. E l l "  S t l  .lev It. El." Itl El." itl SIC" ........................................ 
9013.71 1018.29 9219.16 1017.12 9443.28 1016.12 9643.16 1011.8'1 9792.75 1011.26 
9910.17 1011.11 9914.18 1011.19 9957.07 1013.12 9961.11 1011.04 W86.01 1011.47 
9 .  1 .  lPOO0 1010.710008.67 1011.6210011.19 1011.9110027.12 lQ11.08 

E!E~:::~"!o:.?zE ..,. ~z~fik.!~~? .,.,.....,.............................................+.. : 1014.99 . <lament L e f t  01 ; channel : Ri h r  0s : 
0.01 . w t .  n-val. 0.010 0.031 8.030 : 1014.94 . leach Len. (ft) ') 110.00 ' 110.00 ' SlO.00 ' 

1101 Area (sq f9 * 1 7  3.31 0.01 ' 
:O.O0047l ' A I a a  I 

110.81 . F l o r  
8 7  1331 : 0.01 . 
11.11 ' 98.11 0.W ' 

12.99 ' TOP U l d t h  ft) 30.21 : 21.41 . 1.35 : . 1.60 . bV$. ,"el .  i f t i 3  0.89 1.81 . 0.04 . Max Chi Opth (ft * 4.24 ' Hy r O q r h  (ftj . 0.11 : 2.49 : 0.01 ' 
con". r o t a 1  ~ f r l  ' 1110.1 Con". (c f l )  . 611.1 4418,7 0.0 : . ~ a q t h  w d .  fff) . 110.00 ' Weftad Pa(.. (fi 31.01 : 23.U . 1 . 3 5  

• Hln ch <I (ft) : I O ~ O . ~ ~  . 3ha.P (lb/sq tt b 0.02 0.01 : O.W . 
1.16 ' 5rT.m Pw.l (1 /ft s) : 0.01 : 0.12 0.00 ' 
0.30 * EY. volume (a r re - f t )  , 2.07 6.73 : 0.w ' 

3.10 ' 2.11 0.01 ' ........................... t . . . t l t l . . . . .  ........................ 
V ~ l n i n p :  Olvided f l a  C a p u t a d  f a r  thls crass-saciion. 



can.lbackfinalieu.rop 
o.,cri*ion: Cross Seciion 9 
stat ion i l e v r t i o n  Oar. nun. 14 ..... It: .... I!:: ..... !:: .... 2% .... .!:: 
9010.19 1058.14 9271 1011.21 9321.17 1015.24 9116.21 1011.18 9957.13 1011.29 
9961.82 1012.76 '1961.11 1012.8 9966.61 lO11 9990.28 1011.21 10000 1010.46 
10003.27 1010.4810011.31 iO16.2110015.7i 1011.6110010.09 1011.62 ~- 
H ~ n n i q ' s  n ValY.3 nun- 3 ..... ..... ..... tt:...:.::! ::"..J.Y:! ::ti 
9030.19 .Ol 9990.28 .03ltW13.3l .01 

C%,ll I L C I D .  .-,,S.T ??>fil. ,OF 1 ............................................................................................... 
r s .  r l e r  t i)  : 1354 6: . cl.-en< 9 .eft 08 . ~rann.1 . n?gni CB + . , e l  .e.a !L 1.0 . "I ".,.I. . 1.110 . C.211 . . :O14.62 . Iadcn .rP. ('t; ico.00 . vo.10 . r:a.oo : . : .  A .  , I :1 60 . s o l s  . 

1440 ' 10.11 : 
19 Ll ' :11 9 1  

............................................................................. 

TWSUT 
O.,CP,plion: CI.II IIC~~." 8 
station L l w a t > a n  Oar. num- 14 ..... I!: .... 2% .....II:... I!:: ..... II:!:: ..... ::: .... 2;:: 
S024.81 1016.07 9228.17 1017.29 9421.42 1016.18 9626.37 1015.19 9827.23 1014.111 
9914.12 1011.62 9918.67 1012.33 '1963.16 1012.22 99611.14 1014.19 9983.U 1011.96 
9gP7.18 1019.61 10000 2049.6110009.69 1051.210014.11 1011.79 

nann ing 's  n valuer nun- 1 ..... z::...:.::! ..... II:..,f.::! ..... II:... 2.::: 
9024.81 .01 9963.11 .01210009.69 .01 

.......... ............................................. .... :!::z.::z:!+?!?::: !::::!:,!!:.; ;.h ............... ' E.C. Ell)" ft) : .  aft 00 : ~hmn.1 : l i g h t  aa : 
val %ad ($0 0.06 . YC. n-Val. 0.030 0.011 : 1011.13 IraCh La". (fO 110.00 . SlO.00 . 110.00 : 

119u area (rq f r )  ' 22.62 66.09 
:0.000111 . Area r f i )  22.62 ' 66.09 : 

1U.81 Flow [c?l) 2l.91 ' 112.91 . 13.U . l o p  Wldth ft) 28.06 21.06 . : 27 :At:! $::3$) . 7 . V l .  1 ' 0.37 
. 2.01 . 

*ax ~ h l  opth (ft) . 4.10 Hy r Depth (ft) . 0.81 : 2.64 : ' Conv. Total . 6717.4 ' canv. (Ffr l  910.6 1766.8 
Length wrd. I;:;) * 110.00 . weired m r .  . 28.94 . 26.91 ' ' M i n  ch ll (ft) : 1019.61 ' shear (lb/rq Pt . 0.03 . 0.08 

1.18 ' s i r e m  Power (1 I ft  s) : 0.03 . 0.16 ' 
0.17 ' Cum V.l".. (acre-if) , 1.68 ' 1.46 . 

2.92 ' 2.0' ') ............. ?i??..:.::!.?;.k::::i .......................................... 
CROSS SECTIOX RIV~R: Cmelback noad W 
R I I C Y :  E&".lbll* l a i n  as: 7 

lNPYT 
Dslr,,pt,.n: Cross I IFii ." 7 
station Elevation oar& num- 13 .... ..... I!: .... I!:: ..... II:. ..... 2: .!I:: ..... ::: .... :!:: 
9026.U 1017.66 92119.1 1017.04 9141.77 IO11.99 9762.21 1011.16 9919.28 1011.31 
9965.01 1011.62 9968.61 1011.67 9972.1 1051.96 9968.37 1011.71 lOOW 1019.48 
10001.06 1019.48 10013 1014.9+10028.91 1055 

Manning's n va1us.i ""a. 3 
st*  n v.1 r t r  n ".I st. n Val ................................................ 

9028.11 .03 9988.37 ,031 10011 .03 

9986, 37 ~.ngth': Lef t  chann.1 R i  ht  mdf Com11. Expan. sank rn: Lsfr 
660 660 %60 .I .I 

C???I.:Iz::.?:!P!! .... ::::k.!.PI.? .......................................................... 
; 1011.02 l laaent  L e f l  08 : channel ; Right  Oe : 

0.10 . W t .  n-Val. . 0.03O 0.011 : 1011.9~ .  each  en. (fel . 660.00 . 660.00 . 660.W : 
Flow Araa (ra f f )  11.15 . 15.70 ' 

* 11.15 : 11.70 : 
2.14 119.72 
10.87 : 21.07 . 
6 2.69 ' 
1.39 ' 2.61 ; 

172.4 . 1776.1 . 12.08 . 23.17 

2.69 . 1.77 ' 

warning: 0lvid.d f l w  C O ~ P Y ~ . ~  f o l  this Cross-SLCIIOn. 

CROSS I t m W  RIVER: Em$lblCk Road W 
IIUCHI ~ m e i b a ~ k  Main m: 6 

INWT 
O e s ~ ~ l s l o n :  C I O S S  IeFtion S 
s t a t i o n  elevation oat. nu.- 13 

st. elev rta ~1.v r ia  alav rta 6l.v st. 11.v ................................................................................ 
9402.lllO18.861 9607.L61058.UI 9802.691017.066 9~41.811051.6Ll7 9950,881011,264 
9917.811011.061 9961.161011.123 9967.761011.244 9961.221011.419 9994.D1018.611 

100001016.39110008.721013.7921W24.591011.672 

Pul .  22 



6'1101 18'11001C1'1101 16'11001 
IC'8lOl 1OOOT 1I'B.Or 00007 $1'*10T 81'0966 11'CSOr 19'9966 96'0101 $0'0966 
1'I'sSOi 6'2S66 1'2101 Cl'It66 $0'2101 12'2986 PZ'l10X e9'8f86 Si'lSOr 11'2196 
Ie'150t lt'MV6 $#'$SOT 86'8916 66'iSOI 9'6126 10'8101 61'0*16 11'6101 91'2026 ................................................................................ 
na13 113 nat3 rrr A l l 3  5 n.13 0,s n+,3 ==5 

11 -"nu narp uoj>=nal> u o ~ a ~ > s  
1 uo!13aS IIn.13 :YD!ldl.I>IDD 

l"dYl 





' ~ m e l b l c k  n d n  ' 
.cmeibrck ~ a i n  : 
.Cm~lbacX *sin 
'Cmelback Hain ' 
'~munclback Main ' 
'CmllbaCk Main ' 
.Cam.lb.~k Main  . 
.CanelbaCk Hal" ' 
'Cmelback Main  . 
'Cmslba<k Main ' 
.Cam.lb.<* Main . 
.Camelback Nain . 
.Canelback Main ' 
'Cmalback nain ' 
'Can~lback  nain 
.Fane lba~k Hain . 
.CanelbaCk Hain + 

'CanelbaCk Main ' 
.FmelbIEk Main ' 
  ane el back Nain . 
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'Canelback N d n  . 
'CmelbrcX Main 
'Canelback Haln ' 
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'Camtlblik Main ' 
:S::!&E?.?2!:..:.. 

.Canolba~k Hdn . I2 ' .1' .3' 
'CanelbaCk Hain ' 4 1  .I. .I. 
. cmsiback  ~ a j n  : 40 : .I. .I. 
'Cmelback Haln 39 .1. .I' 
'C~ . lb lC* Hain ' 3s . .I. .I' 
'Cm*lback Hain : 37 .3: .s: .Cm.lback Main 36.9 . cu lv l r t  



'Eml lbac*  wain 
'Cune lb r~k  Hain . 
.cm#lbach Majn : 
'Cmelback Main 
.Cam~lblCk H I i "  . 
.Camelback ** in . 
'Camelback Majn . 
.Cm.lback H l i n  
'CmelbaCk H l i "  . 
'Cmelb lck  *=in . 
.Camelb.<k nain ' 
'Camelback H d "  . 
.Cu"~lb.Ck Hain . 
.camelbatk Hain ' 
.CmalbaCk *=in 
' c m e l b a ~ k  na<n . 
+canelback Main * 
.Cam.lback Hain * 
.Crn.lb.Ck wain ' 
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.Cmslback Main ' 
.Emeibac* Main . 
'Camelback Hain ' 
.Cm.lb.tk Main * 
.Cam.lback Hain ' 
.Cam.lbdltk Main : 
.Emtlba<k Hain 
.cm.lba<k *.in ' 
*Cmalba<k Main : 
.Emelbl<k * d o  
. ~ m t l b a r k  ndn * 
.Cam.lb.tk Hain 
'Cam.lb.<k Hal" ' 
'Cmalback Md" . 
'Em.,b.r* wain . 
.Cmelb.<* N.i" . 
.Cmelba<k Hain ' 
'cmelback Main ' 
'Cmelbark Na<n ' 
.Cm#lback Main ' 
'Camelback ".in . 
'Cam~lb.C* Main ' 
'CmslbaCk Main ' 
. C a m ~ l b l ~ X  Main . 
*CamelbaCk H d n  ' 
'Cam.lb.Ck Main 
'Camelback Main + ..................... 

!:::!!:.?::!::.E:k.;.::::?::?.?:?!:,; .............................................................................................. : R ~ . ~ I I  . n i v w  st. : I.C. c1.v .!+.I. : v.1 w a d  v r c t n  LOSS :c a E * (ft) .............. ............................. ..... ....... in; .................... .... ...... ...... ....... 
' camalbl<k Main. 42 1118.64 ' 1118.61 . 0.03 . 705.30 . 65.93 ' lll.94 ; 511.52 ' 
1 Camalbark Hain. 41 5 . 5 1  1115.26 0 0.18 . 0.01 ' 111.67 . 187.53 . 40.34 357.74 ' . C m a l b l r k  H m n .  40 1114.36 1114.28 . 0.06 . 7 : 0.00 730.83 . 61.27 34.57 : 318.56 
' C m e l b r ~ k  wain. 19 . 3 .  . 2 .  . 0.12 ' 0.32 0 .00.  866.19 . lta.93 ' 69.13 4 2 . 8 7  ' . Cmelbi iek Hain. 38 . 1112.16 : 11lZ.02 : 0.14 : 0.64 : 0.45 : 455.03 : 453.60 : lW.91. 527.83 : 

~ m t l b 8 ~ k  Main* 37 1111.07 1109.45 . 1.63 lu5.62 . 1.80 : 31.22 , . Camelbark Main* 16.9 CYlVaI(: . ' Camelback Main. 36.4 UO9.76. 1109.07 . 0.69 5 8  0.01. 19.43 + 1097.45 ' 16.13 ' 83.19 : ' Cunnlback win' 36 . UO7.07. 1106.25 . 0 3 0.13 ' 107.13 . 611.35 + 34.96 : 611.93 ' E a m a l b l ~ k  *.int 35 110&.51. 1104.13 . 0.39 ' 1.70 . 0.06 + 396.61 : 478.37 : U1.66 678.73 . . Csmelback Main' 34 0 . 9  . 0 . 7  . 0.19 ' 2.01 ' 0.01 . 353.54 103.95 40.37 ' 509.58 ' ' Camelba~k Main. 33 1098.87 ; 1098.59 : 0.28 ; 1 3  : O M  : 9 . 2  : 325.23 ; 50.53 ' 450.25 . camelback Main. 32 1096.43 1096.35 , 0.08 , 37.5 . 25072 , 80.62 . 810.27 : 
Emelback  Main. 31.P . Culver t  . . 
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CAMELBACK WASH - FINAL Plan: Camelback Plan 

I Main Channel Distance fttl I 



CAMELBACK WASH - FINAL Plan: Camelback Plan 
Cross Section 42 
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CAMELBACK WASH - FINAL Plan: Camelback Plan 
Cross Section 41 
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CAMELBACK WASH - FINAL Plan: Camelback Plan 
Cross Section 40 

Station (ft) 



CAMELBACK WASH - FINAL Plan: Camelback Plan 
Cross Section 39 
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CAMELBACK WASH - FINAL Plan: Camelback Plan 
Cross Section 38 
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CAMELBACK WASH - FINAL plan Camelback Plan 
Cross Section 37 
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CAMELBACK WASH -FINAL Plan: Camelback Plan 
2 CMPs (48" & 24') at Citrus Road and Camelback 
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CAMELBACK WASH- FINAL Plan: Camelback Plan 
2 CMPs (48' & 24') at Citrus ~oad'and Camelback 
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CAMELBACK WASH - FINAL Plan: Camelback Plan 
36.4 -Added X-section D/S of Culvert Located Bet 36 & 37 
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CAMELBACK WASH - FINAL Plan: Camelback Plan 
Cross Section 35 
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CAMELBACK WASH - FINAL Plan: Camelback Plan 
Cross Section 34 

.. .. . . . 

8600 8800 9000 9200 9400 9600 9800 10000 10200 

Station (tl) 



CAMELBACK WASH - FINAL Plan: Carnelback Plan 
Cross Section 33 
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CAMELBACK WASH - FINAL Plan: Camelback Plan 
Cross Section 32 
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CAMELBACK WASH - FINAL Plan: Camelback Plan 
RCP (36') at 175th Ave and Camelback 
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CAMELBACK WASH - FINAL Plan: Camelback Plan 

Station (ft) 



CAMELBACK WASH - FINAL Plan: Camelback Plan 
Cross Section 31 
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CAMELBACK WASH - FINAL Plan: Camelback Plan 
Cross Section 30 
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CAMELBACK WASH - FINAL Plan: Camelback Plan 
Cross Section 29 
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CAMELBACK WASH - FINAL Plan: Carnelback Plan 
Cross Section 28 
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CAMELBACK WASH - FINAL Plan: Camelback Plan 
Cross Section 27 
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CAMELBACK WASH - FINAL Plan: Camelback Plan 
26.9 -Added X-section DIS of Culvert Located Bet 26 8 27 
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CAMELBACK WASH - FINAL Plan: Camelback Plan 
2 CBC (SxR = Wx4' each) at Cotton Lane and Camelback 
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CAMELBACK WASH - FINAL Plan: Camelback Plan 
2 CBC (SxR = Wx4' each) at Cotton Lane and Camelback 
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CAMELBACK WASH - FINAL Plan: Camelback Plan 
26.4 -Added X-section D/S of Culvelt Located Bet 26 & 27 
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CAMELBACK WASH - FINAL Plan: Camelback Plan 

Cross Section 26 
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CAMELBACK WASH - FINAL Plan: Camelback Plan 
Cross Section 25 
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CAMELBACK WASH - FINAL Plan: Camelback Plan 
Cross Section 24 

Station (ft) 



CAMELBACK WASH - FINAL Plan: Carnelback Plan 
Cross Section 23 
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CAMELBACK WASH - FINAL Plan: Camelback Plan 
CBC at Loop303 and Camelback 
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CAMELBACK WASH - FINAL Plan: Camelback Plan 
CBC at Loop303 and Camelback 
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CAMELBACK WASH - FINAL Plan: Camelback Plan. 
Cross Section 22 
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CAMELBACK WASH - FINAL Plan: Camelback Plan 
Cross Section 21 
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CAMELBACK WASH - FINAL Plan: Camelback Plan 
Cross Section 20 
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CAMELBACK WASH - FINAL Plan: Camelback Plan 
Cross Section 19 
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CAMELBACK WASH - FINAL Plan: Camelback Plan 
Cross Section 18 
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CAMELBACK WASH - FINAL Plan: Camelback Plan 
Cross Section 17 
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CAMELBACK WASH - FINAL Plan: Camelback Plan 
4 CMPs (2@48' & 2@84"x60' ellipse) at Sarival Road 
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CAMELBACK WASH - FINAL Plan: Camelback Plan 
4 CMPs (2@!48' & 2884"x60' ellipse) at Sarival Road 
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CAMELBACK WASH - FINAL Plan: Camelback Plan 
16.4 -Added X-section DIS of Culvelt Located Bet 16 & 17 
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CAMELBACK WASH - FINAL Plan: Carnelback Plan 
Cross Section 16 
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CAMELBACK WASH - FINAL Plan: Camelback Plan 
Cross Section 15 
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CAMELBACK WASH - FINAL Plan: Camelback Plan 
Cross Section 14 
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CAMELBACK WASH - FINAL Plan: Camelback Plan 
Cross Section 13 
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CAMELBACK WASH - FINAL Plan: Camelback Plan 
Cross Section 12 
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CAMELBACK WASH - FINAL Plan: Camelback Plan 
Cross Section 11 
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CAMELBACK WASH - FINAL Plan: Camelback Plan 
5 CMPs (3860" & 2@48") at Alsup Rd. 
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CAMELBACK WASH - FINAL Plan: Camelback Plan 
5 CMPs (3@60' & 2@48") at Alsup Rd. 
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CAMELBACK WASH - FINAL Plan: Camelback Plan 
10.4 -Added X-section DIS of Culvert Located Bet 10 & 11 
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CAMELBACK WASH - FINAL Plan: Camelback Plan 
Cross Section 10 
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CAMELBACK WASH - FINAL Plan: Camelback Plan 
Cross Section 9 
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CAMELBACK WASH - FINAL Plan: Camelback Plan 
Cross Section 8 
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CAMELBACK WASH - FINAL Plan: Carnelback Plan 
Cross Section 7 
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CAMELBACK WASH - FINAL Plan: Camelback Plan 
Cross Section 6 
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CAMELBACK WASH - FINAL Plan: Camelback Plan 
Cross Section 5 
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CAMELBACK WASH - FINAL Plan: Camelback Plan 
Cross Section 4 
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CAMELBACK WASH - FINAL Plan: Camelback Plan 
Cross Section 3 
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CAMELBACK WASH - FINAL Plan: Camelback Plan 
Cross Section 2 
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CAMELBACK WASH - FINAL Plan: Camelback Plan 
Cross Section 1 - Most Downstream Cross-Section 
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REACH BOUNDARY CONDITIONS 
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CHECK-RAS Program: NT Check 
Manning's n Value and Transition Loss Coefficient Review 

Project File: P:\FCDMC\E152600\Floodplain Study\HEC-RAS Analysis\RAS\Camelback\l-camelback final rev 
\camelbaekfinalrev.prj 
Plan File: P:\FCDMC\E152600\Floodplain Study\HEC-,PAS Analysis\RAS\Camelback\l-camelback final rev 
\camelbackfinalrev.pOl 

-yetry File: P:\FCDMC\E152600\Floodplain Study\HEC-RAS Analysis\RAS\Camelback\l-camelback final rev 
elbackfinalrev.gO1 

w File: (b P:\FCDMC\E152600\Floodplain Study\HEC-RAS Analysis\RAS\Camelback\l-camelback final rev 
\camelbackfinalrev.fOl 
Report File: P:\FCDMC\E152600\Floodplain Study\HEC-RAS Analysis\RAS\Camelback\l-camelback final rev 
\camelbackfinalrev.nt 
Selected profiles: PF 1 
Date: 10/22/2002 
Time: 7:30:05 AM 

SECNO STRUCTURE NLOB NCHL NROB CNTR EXP 

Camelback Road W,Camelback Main 
42 0.036 0.078 0.034 0.1 0.3 
41 0.036 0.078 0.034 0.1 0.3 
40 0.036 0.078 0.034 0.1 0.3 
3 9 0.033 0.078 0.032 0.1 0.3 

0.033 
0.033 

Culvert-Up 0.033 
Culvert-Dn 0.033 

0.033 
0.06 

Culvert-Up 0.031 
Culvert-Dn 0.031 

0.031 
0.031 
0.031 
0.031 
0.03 
0.03 
0.03 

Culvert-Up 0.03 
Culvert-Dn 0.03 

0.03 
0.03 
0.03 
0.03 
0.031 

Culvert-Up 0.031 
Culvert-Dn 0.031 

0.031 
0.031 
0.039 
0.036 
0.036 
0.035 

---Sumnary of Statistics--- 
Minimum Maximum 



Left Overbank n Value: 0.03 
Right Overbank n Value: 0.03 
Channel n Value: 0.026 
Contraction Coefficient: 0.1 
Eupansion Coefficient: 0.3 

HNESS COEFFICIENT CHECK 

RS: 42 
NT RC 01 Right overbank n value is less than 0.035 

The n value for overbank is usually larger then 0.035 
The n value should be reevaluated. 

RS: 42 
NT RC 05 The left overbank n value of 0.036 and the right overbank n value 

of 0.034 are less than or equal to the channel n value of 0.078 
The overbank n values should be reevaluated. 

RS: 41 
NT RC 01 Right overbank n value is less than 0.035 

The n value for overhank is usually larger then 0.035 
The n value should be reevaluated. 

RS: 41 
NT RC 05 The left overbank n value of 0.036 and the right overbank n value 

of 0.034 are less than or equal to the channel n value of 0.078 
The overbank n values should he reevaluated. 

RS: 40 
NT RC 01 Right overbank n value is less than 0.035 

The n value for overbank is usually larger then 0.035 
The n value should be reevaluated. 

RS: 40 
NT RC 05 The left averbank n value of 0.036 and the right overhank n value 

of 0.034 are less than or equal to the channel n value of 0.078 
The overbank n values should be reevaluated. 

39 
LC 01 Left overhank n value is less than 0.035 

The n value for overbank is usually larger then 0.035. 
The n value should be reevaluated. 

RS: 39 
NT RC 01 Right overbank n value is less than 0.035 

The n value for overbank is usually larger then 0.035. 
The n value should be reevaluated. 

RS: 3 9 
NT RC 05 The left overbank n value of 0.033 and the right overbank n value 

of 0.032 are less than or equal to the charnel n value of 0.078 
The overbank n values should be reevaluated. 

RS: 38 
NT RC 01 Left overbank n value is less than 0.035 

The n value for overbank is usually larger then 0.035 
The n value.should be reevaluated. 

RS: 38 
NT RC 01 Right overbank n value is less than 0.035 

The n value for overbank is usually larger then 0.035. 
The n value should be reevaluated. 

RS: 37 
NT RC 01 Left overbank n value is less than 0.035 

The n value for overbank is usually larger then 0.035. 
The n value should be reevaluated. 

RS: 37 
NT RC 01 Right overbank n value is less than 0.035 

The n value for overbank is usually larger then 0.035. 
The n value should be reevaluated. 

RC 01 Left overbank n value is less than 0.035 
The n value for overbank is usuallv laraer then 0.035. 
The n value should be reevaluated. 

RS: 36.9 
NT RC 01 Right overbank n value is less than 0.035 

The n value for overbank is usually larger then 0.035. 
The n value should be reevaluated. 



RS: 36.9 
NT RC 01 Left overbank n value is less than 0.035 

The n value for overbank is usually larger then 0.035. 
The n value should be reevaluated. 

36.9 
RC 01 Right overbank n value is less than 0.035 i The n value for overbank is usually larger then 0.035. The n value should be reevaluated. 

RS: 36.4 
NT RC 01 Left overbank n value is less than 0.035 

The n value for overbank is usually larger then 0.035. 
The n value should be reevaluated. 

RS: 36.4 
NT RC 01 Right overbank n value is less than 0.035 

The n value for Bverbank is usually larger then 0.035. 
The n value should be reevaluated. 

RS: 36 
NT RC 01 Right overbank n value is less than 0.035 

The n value for overbank is usually larger then 0.035. 
The n value should be reevaluated. 

RS: 3 5 
NT RC 01 Right overbank n value is less than 0.035 

The n value for overbank is usually larger then 0.035. 
The n value should be reevaluated. 

RS: 34 
NT RC 01 Left overbank n value is less than 0.035 

The n value for overbank is usually larger then 0.035 
The n value should be reevaluated. 

RS: 34 
NT RC 01 Right overbank n value is less than 0.035 

The n value for overbank is usually larger then 0.035 
The n value should be reevaluated. 

34 
RC 05 The left averbank n value of 0.03 and the right overbank n value 

of 0.03 are less than or equal to the channel n value of 0.035 
The overbank n values should be reevaluated. 

as: 33 
NT RC 01 Left overbank n value is less than 0.035 

The n value for overbank is usually larger then 0.035 
The n value should be reevaluated. 

RS: 33 
NT RC 01 Right overbank n value is less than 0.035 

The n value for overbank is usually larger then 0.035. 
The n value should be reevaluated. 

as: 33 
NT RC 05 The left overbank n value of 0.03 and the right overbank n value 

of 0.03 are less than or equal to the channel n value of 0.035 
The overbank n values should be reevaluated. 

RS: 32 
NT RC 01 Left overbank n value is less than 0.035 

The n value for overbank is usually larger then 0.035. 
The n value should be reevaluated. 

RS: 31.9 
NT RC 01 Left overbank n value is less than 0.035 

The n value for overbank is usually larger then 0.035. 
The n value should be reevaluated. 

RS: 31.9 
NT RC 01 Left overbank n value is less than 0.035 

The n value for overbank is usually larger then 0.035. 
The n value should be reevaluated. 

31.4 
RC 01 Left overbank n value is less than 0.035 

The n value for overbank is usually larger then 0.035 
The n value should be reevaluated. 

RS: 31 
NT RC 01 Left overbank n value is leas than 0.035 

The n value for overbank is usually larger then 0.035. 
The n value should be reevaluated. 



RS: 3 0 
NT RC 01 Left overbank n value is less than 0.035 

The n value for overbank is usually larger then 0.035. 
The n value should be reevaluated. 

29 

iii RC 01 Left overbank n value is less than 0.035 The n value for overbank is usually larger then 0.035. 
The n value should be reevaluated. 

RS: 2 8 
NT RC 01 Left overbank n value is less than 0.035 

The n value for overbank is usually larger then 0.035. 
The n value should be reevaluated. 

RS: 28 
NT RC 01 Right overbank n value is less than 0.035 

The n value for overbank is usually larger then 0.035 
The n value should be reevaluated. 

RS: 2 8 
NT RC 05 The left overbank n value of 0.03 and the right overbank n value 

of 0.03 are less than or equal to the channel n value of 0.033 
The overbank n values should be reevaluated: 

RS: 27 
NT RC 01 Left overbank n value is less than 0.035 

The n value far overbank is usually larger then 0.035. 
The n value should be reevaluated. 

RS: 27 
NT RC 01 Right overbank n value is less than 0.035 

The n value for overbank is usually larger then 0.035 
The n value should be reevaluated. 

RS: 27 
NT RC 05 The left overbank n value of 0.03 and the right overbank n value 

of 0.03 are less than or equal to the channel n value of 0.033 
The overbank n values should be reevaluated. 

26.9 
RC 01 Left overbank n value is less than 0.035 

The n value for overbank is usually larger then 0.035. 
The n value should be reevaluated. 

RS: 26.9 
NT RC 01 Right overbank n value is less than 0.035 

The n value for overbank is usually larger then 0.035. 
The n value should be reevaluated. 

RS: 26.9 
NT RC 05 The left overbank n value of 0.03 and the right overbank n value 

of 0.03 are less than or equal to the channel n value of 0.033 
The overbank n values should be reevaluated. 

RS: 26.7 
NT RC 01 Left overbank n value is less than 0.035 

The n value for overbank is usually larger then 0.035. 
The n value.should be reevaluated. 

RS: 26.7 
NT RC 01 Right overbank n value is less than 0.035 

The n value for overbank is usually larger then 0.035. 
The n value should be reevaluated. 

RS: 26.7 
NT RC 05 The left overbank n value of 0.03 and the right overbank n value 

of 0.03 are less than or equal to the channel n value of 0.033 
The overbank n values should be reevaluated. 

RS: 26.7 
NT RC 01 Left overbank n value is less than 0.035 

The n value for overbank is usually larger then 0.035 
The n value should be reevaluated. 

RC 01 Right overbank n value i s  less than 0.035 Ir The n value for overbank is usually larger then 0.035. 
The n value should be reevaluated. 

RS: 26.7 
NT RC 05 The left overbank n value of 0.03 and the right overbank n value 

of 0.03 are less than or equal to the channel n value of 0.033 
The overbank n values should be reevaluated. 



RS: 26.4 
NT RC 01 Left overbank n value is less than 0.035 

The n value for overbank is usually larger then 0.035 
The n value should be reevaluated. 

26.4 
Rc 01 Right overbank n value is less than 0.035 

The n value for overbank is usually larger then 0.035. 
The n value should be reevaluated. 

RS: 26.4 
NT RC 05 The left overbank n value of 0.03 and the right overbank n value 

of 0.03 are less than or equal to the channel n value of 0.033 
The overbank n values should be reevaluated. 

RS: 26 
NT RC 01 Left overbank n value is less than 0.035 

The n value for o3erbank is usually larger then 0.035. 
The n value should be reevaluated. 

RS: 2 6 
NT RC 01 Right overbank n value is less than 0.035 

The n value for overbank is usually larger then 0.035 
The n value should be reevaluated. 

RS: 26 
NT RC 05 The left overbank n value of 0.03 and the right overbank n value 

of 0.03 are less than or equal to the channel n value of 0.033 
The overbank n values should be reevaluated. 

RS: 25 
NT RC 01 Left overbank n value is less than 0.035 

The n value for overbank is usually larger then 0.035 
The n value should be reevaluated. 

RS: 25 
NT RC 05 The left overbank n value of 0.03 and the right overbank n value 

of 0.078 are less than or equal to the channel n value of 0.078 
The overbank n values should be reevaluated. 

24 
RC 01 Left overbank n value is less than 0.035 

The n value far overbank is usually larger then 0.035 
The n value should be reevaluated. 

RS: 24 
NT RC 05 The left overbank n value of 0.03 and the right overbank n value 

of 0.078 are less than or equal to the channel n value of 0.078 
The overbank n values should be reevaluated. 

RS: 23 
NT RC 01 Left overbank n value is less than 0.035 

The n value for overbank is usually larger then 0.035. 
The n value should be reevaluated. 

RS: 23 
NT RC 01 Right overbank n value is less than 0.035 

The n value for overbank is usually larger then 0.035. 
The n value.should be reevaluated. 

RS: 23 
NT RC 05 The left overbank n value of 0.031 and the right overbank n value 

of 0.031 are less than or equal to the channel n value of 0.034 
The overbank n values should be reevaluated. 

RS: 22.3 
NT RC 01 Left overbank n value is less than 0.035 

The n value for overbank is usually larger then 0.035 
The n value should be reevaluated. 

RS: 22.3 
NT RC 01 Right overbank n value is less than 0.035 

The n value for overbank is usually larger then 0.035. 
The n value should be reevaluated. 

RC 05 The left overbank n value of 0.031 and the right overbank n value 
of 0.031 are less than or ewal to the channel n value of 0.034 
The overbank n values should be reevaluated. 

RS: 22.3 
NT RC 01 Left overbank n value is less than 0.035 

The n value for overbank is usually larger then 0.035. 
The n value should be reevaluated. 



RS: 22.3 
NT RC 01 Right overbank n value is less than 0.035 

The n value for overbank is usually larger then 0.035 
The n value should be reevaluated. 

22.3 
RC 05 The left overbank n value of 0.031 and the right overbank n value a of 0.031 are less than or equal to the channel n value of 0.034 

The overbank n values should be reevaluated. 

RS: 22 
NT RC 01 Left overbank n value is less than 0.035 

The n value for overbank is usually larger then 0.035. 
The n value should be reevaluated. 

RS: 22 
NT RC 01 Right overbank n value is less than 0.035 

  he n value for averbank is usually larger then 0.035. 
The n value should be reevaluated. 

RS: 22 
NT RC 05 The left overbank n value of 0.031 and the right overbank n value 

of 0.031 are less than or equal to the channel n value of 0.034 
The overbank n values should be reevaluated: 

RS: 21 
NT RC 01 Left overbank n value is less than 0.035 

The n value for overbank is usually larger then 0.035. 
The n value should be reevaluated. 

RS: 21 
NT RC 01 Right overbank n value is less than 0.035 

The n value for overbank is usually larger then 0.035 
The n value should be reevaluated. 

RS: 21 
NT RC 05 The left overbank n value of 0.031 and the right overbank n value 

of 0.031 are less than or equal to the channel n value of 0.034 
The overbank n values should be reevaluated. 

20 
RC 01 Right overbank n value is less than 0.035 

The n value for overbank is usually larger then 0.035 
The n value should be reevaluated. 

RS: 19 
NT RC 01 Right overbank n value is less than 0.035 

The n value for overbank is usually larger then 0.035 
The n value should be reevaluated. 

RS: 18 
NT RC 01 Right overbank n value is less than 0.035 

The n value for overbank is usually larger then 0.035 
The n value should be reevaluated. 

RS: 18 
NT RC 05 The left overbank n value of 0.036 and the right overbank n value 

of 0.03 are less than or equal to the channel n value of 0.036 
The overbank n values should be reevaluated. 

RS: 17 
NT RC 01 Right overbank n value is less than 0.035 

The n value for overbank is usually larger then 0.035. 
The n value should be reevaluated. 

RS: 17 
NT RC 05 The left overbank n value of 0.035 and the right overbank n value 

of 0.03 are less than or equal to the channel n value of 0.036 
The overbank n values should be reevaluated. 

RS: 16.9 
NT RC 01 Right overbank n value is less than 0.035 

The n value for overbank is usually larger then 0.035 
The n value should be reevaluated. 

left overbank n value of 0.035 and the right overbank n value 
of 0.03 are less than or equal to the channel n value of 0.036 
The overbank n values should be reevaluated. 

RS: 16.9 
NT RC 01 Right overbank n value is less than 0.035 

The n value for overbank is usually larger then 0.035. 
The n value should be reevaluated. 



RS: 16.9 
NT RC 05 The left overbank n value of 0.039 and the right overbank n value 

of 0.03 are less than or equal to the channel n value of 0.052 
The overbank n values should be reevaluated. 

16.4 
RC 01 Right overbank n value is less than 0.035 

The n value for overbank is usually larger then 0.035 
The n value should be reevaluated. 

RS: 16.4 
NT RC 05 The left overbank n value of 0.039 and the right overbank n value 

of 0.03 are less than or equal to the channel n value of 0.052 
The overbank n values should be reevaluated. 

RS: 16 
NT RC 01 Right overbank n value is less than 0.035 

The n value for 6Verbank is usually larger then 0.035. 
The n value should be reevaluated. 

RS: 16 
NT RC 05 The left overbank n value of 0.039 and the right overbank n value 

of 0.03 are less than or equal to the channel n value of 0.052 
The overbank n values should be reevaluated: 

RS: 15 
NT RC 01 Right overbank n value is less than 0.035 

The n value for overbank is usually larger then 0.035. 
The n value should be reevaluated. 

RS: 15 
NT RC 05 The left overbank n value of 0.04 and the right overbank n value 

of 0.03 are less than or equal to the charnel n value of 0.052 
The overbank n values should be reevaluated. 

RS: 14 
NT RC 01 Right overbank n value is less than 0.035 

The n value for overbank is usually larger then 0.035. 
The n value should be reevaluated. 

e 14 
C 05 The left overbank n value of 0.036 and the right overbank n value 

of 0.03 are less than or equal to the channel n value of 0.036 
The overbank n values should be reevaluated. 

RS: 13 
NT RC 01 Left overbank n value is less than 0.035 

The n value for overbank is usually larger then 0.035. 
The n value should be reevaluated. 

RS: 13 
NT RC 01 Right overbank n value is less than 0.035 

The n value for overbank is usually larger then 0.035. 
The n value should be reevaluated. 

RS: 12 
NT RC 01 Left overbank n value is less than 0.035 

The n value for overbank is usually larger then 0.035. 
The n value,should be reevaluated. 

RS: 12 
NT RC 01 Right overbank n value is less than 0.035 

The n value for overbank is usually larger then 0.035. 
The n value should be reevaluated. 

RS: 11 
NT RC 01 Left overbank n value is less than 0.035 

The n value for overbank is usually larger then 0.035. 
The n value should be reevaluated. 

RS: 11 
NT RC 01 Right overbank n value is less than 0.035 

The n value for overbank is usually larger then 0.035. 
The n value should be reevaluated. 

overbank n value is less than 0.035 
The n value for overbank is usuallv laroer then 0.035. - 
The n value should be reevaluated. 

RS: 10.7 
NT RC 01 Right overbank n value is less than 0.035 

The n value for overbank is usually larger then 0.035. 
The n value should be reevaluated. 



RS: 10.7 
NT RC 01 Left overbank n value is less than 0.035 

The n value for overbank is usually larger then 0.035. 
The n value should be reevaluated. 

10.7 
RC 01 Right overbank n value is less than 0.035 i The n value for overbank is usually larger then 0.035. The n value should be reevaluated. 

RS: 10.7 
NT RC 05 The left overbank n value of 0.03 and the right overbank n value 

of 0.03 are less than or equal to the channel n value of 0.031 
The overbank n values should be reevaluated. 

RS: 10.4 
NT RC 01 Left overbank n value is less than 0.035 

The n value for overbank is usually larger then 0.035. 
The n value should be reevaluated. 

RS: 10.4 
NT RC 01 Right overbank n value is less than 0.035 

The n value for overbank is usually larger then 0.035. 
The n value should be reevaluated. 

RS: 10.4 
NT RC 05 The left overbank n value of 0.03 and the right averbank n value 

of 0.03 are less than or equal to the channel n value of 0.031 
The overbank n values should be reevaluated. 

RS: 10 
NT RC 01 Left overbank n value is less than 0.035 

The n value for overbank is usually larger then 0.035. 
The n value should be reevaluated. 

RS: 10 
NT RC 01 Right overbank n value is less than 0.035 

The n value for overbank is usually larger then 0.035. 
The n value should be reevaluated. 

10 
C 05 The left overbank n value of 0.03 and the right overbank n value 

of 0.03 are less than or equal to the channel n value of 0.031 
The overbank n values should be reevaluated. 

RS: 9 
NT RC 01 Left overbank n value is less than 0.035 

The n value for overbank 1s usually larger then 0.035. 
The n value should be reevaluated. 

RS: 9 
NT RC 01 Right overbank n value is less than 0.035 

The n value for overbank is usually larger then 0.035. 
The n value should be reevaluated. 

RS: 9 
NT RC 05 The left overbank n value of 0.03 and the right overbank n value 

of 0.03 are less than or equal to the channel n value of 0.031 
The overbank n values should be reevaluated. 

RS: 8 
NT RC 01 Left overbank n value is less than 0.035 

The n value for averbank is usually larger then 0.035. 
The n value should be reevaluated. 

RS: 8 
NT RC 01 Right overbank n value is less than 0.035 

The n value for overbank is usually larger then 0.035. 
The n value should be reevaluated. 

RS: 8 
NT RC 05 The left overbank n value of 0.03 and the right overbank n value 

of 0.03 are less than or equal to the channel n value of 0.031 
The overbank n values should be reevaluated. 

7 
01 Left overbank n value is less than 0.035 

The n value for overbank is usually larger then 0.035. 
The n value should be reevaluated. 

RS: 7 
NT RC 01 Right overbank n value is less than 0.035 

The n value for overbank is usually larger then 0.035. 
The n value should be reevaluated. 



RS: 7 
NT RC 05 The left overbank n value of 0.03 and the right overbank n value 

of 0.03 are less than or equal to the channel n value of 0.031 
The overbank n values should be reevaluated. 

RC 01 Right overbank n value is less than 0.035 
The n value for overbank is usually larger then 0.035. 
The n value should be reevaluated. 

RS: 5 
NT RC 01 Right overbank n value is less than 0.035 

The n value for overbank is usually larger then 0.035 
The n value should be reevaluated. 

RS: 4 
NT RC 01 Right overbank n value is less than 0.035 

The n value for averbank is usually larger then 0.035. 
The n value should be reevaluated. 

RS: 3 
NT RC 01 Right overbank n value is less than 0.035 

The n value for overbank is usually larger then 0.035 
The n value should be reevaluated. 

RS: 2 
NT RC 01 Left overbank n value is less than 0.035 

The n value for overbank is usually larger then 0.035. 
The n value should be reevaluated. 

RS: 2 
NT RC 01 Right overbank n value is less than 0.035 

The n value for overbank is usually larger then 0.035. 
The n value should be reevaluated. 

RS: 2 
NT RC 05 The left overbank n value of 0.03 and the right overbank n value 

of 0.03 are less than or equal to the channel n value of 0.038 
The overbank n values should be reevaluated. 

'NSITION LOSS COEFFICIENT CHECK ............................... 

OUGKNESS COEFFICIENT AT STRUCTURES d, .................................... 

RS: 23 
NT RS 01 This is Section 3. 

Channel n value of 0.034 is less than the channel n value of 0.078 
at Section 4. 



CHECK-RAS Program, XS Check 
Cross Section Location and Alignment Review 

Project File: P:\FCDMC\E152600\Floodplain Study\HEC-RAS Analysis\RAS\Camelback\l-camelback final rev 
\camelbackfinalrev.prj 
Plan File: P:\FCDMC\E15260O\Floodplain S~U~Y\HEC-'WS Analysis\RAS\Camelback\l-camelback final rev 

,melbackfinalrev.pOl t etry File: P:\FCDMC\E152600\Floodplain Study\HEC-RAS Analysis\RAS\Camelback\l-camelback final rev 
elbackfinalrev.gO1 

Flow File: P : \ ~ ~ ~ ~ ~ \ ~ 1 5 2 6 0 0 \ ~ l o o d p l a i n  Study\HEC-RAS Analysis\RAS\Camelback\l-camelback final rev 
\camelbackfinalrev.fOl 
Report File: P:\FCDMC\E152600\Flaodplain Study\HEC-RAS Analysis\RAS\Camelback\l-camelback final rev 
\camelbackfinalrev.xs 
selected profiles: PF 1 
Date: 10/22/2002 
Time: 7:30:24 AM 

SECNO Len Lob Len Chl Len Rob ...................................... 
Camelback Road W,Camelback Main 
42 500 500 500 
41 400 400 400 
40 550 550 550 
3 9 500 500 500 
3 8 330 330 330 
37 115 115 115 
36.9 Culvert #I-Up 
36.9 Culvert #I-Dn 
36.9 Culvert #2-Up 
36.9 Culvert #2-Dn 
36.4 440 440 440 
36 500 500 500 
3 5 500 500 500 
3 4 500 500 500 
33 630 630 630 
3 2 95 95 95 
31.9 Culvertil-UP 
31.9 Culvert #l-Dn 
31.4 315 315 315 

550 
500 

550 550 
500 500 

500 500 500 
28 560 560 560 
27 125 125 125 
76.9 70 70 70 

Q Total Flow Code 

-. .. 
26.7 Culvert #1-UP 
26.7 Culvert #l-Dn 
26.4 380 380 380 47.65 526.89 C 
26 785 785 785 89.36 582.34 D.B 
25 910 910 910 88.5 696.88 D,B 
24 300 300 300 111.95 748.18 D,E,B 
23 185 185 185 41.9 575.19 E 

Culvert #l-Up 
Culvert #1-Dn 
500 500 
500 500 
500 . 500 
500 SO0 
660 660 
85 85 
Culvert #2-Up 
Culvert #2-Dn 
Culvert 13-Up 
Culvert #3-Dn 
305 305 
360 360 
590 590 

Culvert #2-Up 
Culvert #2-Dn 
Culvert 113-Up 
Culvert #3-Dn 
300 300 
510 510 
500 500 
510 510 
660 660 
500 500 
520 520 
460 460 



B=blocked obstruction XS SC 05 
Czcritial depth XS SC 03 
D=divided flow XS SC 01 

section extended XS SC 02 
own water-surface XS SC 04 

DISTANCE CHECK 

SPACING CHECK 
-----.-------- 

INEFFECTIVE FLOW CHECK ....................... 

DISCHARGE CHECK 
---------.------ 

RS: 41 
XS DC 01 Discharge decreases in the downstream direction. 

RS: 3 8 
Xs DC 01 Discharge decreases in the downstream direction. 

RS: 36.4 
xs DC 03 Discharge is different between the upstream side and downstream 

side of the structure 

RS: 3 5 
xs DC 01 Discharge decreases in the downstream direction. 

RS: 34 
DC 01 Discharge decreases in the downstream direction. a 33 

xs DC 01 Discharge decreases in the downstream direction. 

RS: 31.4 
XS DC 01 Discharge decreases in the downstream direction. 

RS: 31.4 
xs DC 03 Discharge is different between the upstream side and downstream 

side of the structure 

RS: 28 
XS DC 01 Discharge decreases in the downstream direction. 

RS: 27 
XS DC 01 Discharge decreases in the downstream direction. 

RS: 26.9 
xs DC 01 Discharge dkcreases in the downstream direction. 

RS: 26.4 
xS DC 03 Discharge is different between the upstream side and downstream 

side of the structure 

RS: 23 
XS DC 01 Discharge decreases in the downstream direction. 

RS: 22 
XS DC 01 Discharge decreases in the downstream direction. 

RS: 22 
XS DC 03 Discharge is different between the upstream side and downstream 

side of the structure 

DC 01 Discharge decreases in the downstream direction a 16.4 

RS: 16.4 
XS M: 03 Discharge is different between the upstream side and downitream 

side of the structure 

RS: 15 
Xs DC 01 Discharge decreases in the downstream direction 



RS: 14 
xs DC 01 Discharge decreases in the downstream direction. 

RS: 13 
Xs DC 01 Discharge decreases in the downstream direction. 

12 
C 01 Discharge decreases in the downstream direction. 

RS: 10.4 
XS DC 01 Discharge decreases in the downstream direction. 

RS: 10.4 
XS DC 03 Discharge is different between the upstream side and downstream 

side of the structure 

RS: 10 
XS DC 01 Discharge decreases in the downstream direction. 

LOCATION CHECK 
-.------------- 

BOUNDARY CONDITION CHECK 
-------------.---------- 

XS BC 02 The name of the stream is Camelback Road W,Camelback Main 
Normal S = ,0015 is specified as the downstream boundary 
for profile PF 1 

LATERAL WEIRS CHECK ....................... 



CHECK-RAS Program: Structure Check 

Project File: P:\FCDMC\E152600\Floodplain Study\H~~-RAS Analysis\RAS\Camelback\l-camelback final rev 
\c&lbackf inalrev.prj 
Plan File: P:\FCDMC\E152600\Floodplain Study\HEC-RAS Analysis\RAS\Camelback\l-camelback final rev 
\camelbackfinalrev.pOl 
Geometrv File: P:\FCDMC\E15260O\Floodwlain Studv\HEC-RAS Analvsis\RAS\Camelback\l-camelback final rev 

rnelbackf inalrev.go1 
File: P:\FCDMC\E152600\Floodplain Study\HEC-RAS Analysis\RAS\Camelback\l-camelback final rev 

amelbackfinalrev.fO1 0. 
Report Flle: P:\FCDMC\E152600\Floodpla1n StudY\HEC-RAS Analysis\RAS\Camelback\l-camelback flnal rev 
\camelbackfinalrev.br 
Selected profiles: PF 1 
Date: 10/22/2002 
Time: 9:20:24 AM 

RS MaxLoChord MnTpRd ----------_____--__------=------. 
Camelback Road W,Camelback Main 
42 
41 
40 
3 9 
3 8 
37 
36.9 1108.13 1110.16 
36.9 1107.54 1109.49 
36.9 1105.64 1110.16 
36.9 1105.52 1109.49 
36.4 
3 6 
3 5 
34 
3 3 
32 
31.9 1093.49 1095.46 
31.9 1093.31 1095 

EGEL WSEL MinChEl Structure 

0 1108.13 1104.13 Culvert #1-Up 
0 1107.54 1103.54 Culvert #1-Dn 
0 1105.64 1103.64 Culvert X2-Up 
0 1105.52 1103.52 Culvert #2-Dn 
1109.76 1109.07 1103.53 
1107.07 1106.25 1100.04 
1104.51 1104.13 1097.94 
1100.91 1100.72 1095.66 
1098.87 1098.59 1093.67 
1096.43 1096.35 1090.52 
0 1093.49 1090.49 Culvert #l-Up 
0 1093.31 1090.31 Culvert #l-Dn 
1094.34 1094.21 1090.28 
1093.43 1093.16 1088.94 

Culvert 
Culvert 

Culvert #l-Up 
Culvert #l-Dn 

Culvert #2-Up 
Culvert #2-Dn 
Culvert #3-Up 
Culvert #3-Dn 

Culvert #2-Up 
Culvert #2-Dn 
Culvert #3-Up 
Culvert #3-Dn 



RIVER/REACH: Camelback Road W, Camelback Main 
RIVER STATION: 36.9 

E OF STRUCTURE: Culvert 
-----.--------.--.--------------------------------------------------------- 

cription: 0 2 CMPs (48" & 24") at Citrus Road and Camelback 
Distance from Upstream XS: 40 
DeckIRoadway Width: 45 
Weir Coefficient: 3 
Maximum allowable submergence for weir flow: 0.95 
Elevation at which weir flow begins: 0 
Weir crest shape: Broad Crested 
.------------------------------------------------------------------------------ 

Sec River Length WSEL Surch. EGEL Topwidth 
station Channel Actual 

1112.16 527.83 
1111.07 34.22 
0 ' 0 Culvert #l-Up 
0 0 Culvert #l-Dn 
0 0 Culvert #2-Up 
0 0 Culvert #2-Dn 
1109.76 83.19 
1107.07 611.93 

Ineffective Flow, Section 3 Ineffective Flow, Section 2 
Sta L Sta R Elev Sta L Sta R Elev 

ning Type StagStaL StagStaR EncStaL EncStaR LIfStaS RIfStaS 
-------------.-------------.---------------------------.-------------------- 

9985.34 10007.5U 
9992.92 10007.69 

D 

Opening Type StagStaL StagStaR EncStaL EncStaR LIfStaS RIfStaS 
-------------------------------------------------------.----------------------- 

Culvert Group 9985.34 10007.5U 
9992.92 10007.69 

D 

CZILVERT: 
Culvert Name: Culvert $1 
Shape: Circular Rise: 4 Span: 
FHWA Chart #: # 2 - Corrugated Metal Pipe C 0 Barrels : I 

FHWA Scale #: # 1 - Headwall 
Solution Crit:Highesf U.S. EG 

Upstmist: 40 Length: 60 n-Value: 0.024 
EntLossCoef : 0.5 ExtLossCaef: 1 CulvInvElU 1104.13 CulvInvElD 1103.54 
LCntStaU: 9990 RCntStaU: 9990 LCntStaD 9998 RCntStaD 9998 
Culvert Depth Blocked: 0 

Culv Area: 12.57 CulvQ: 90.29 MinTapRd: 1110.15 ............................................................................... 

Culvert #1 9988 9992 1110.18 1110.16 1110.16 1108.13 U 
9996 10000 1109.54 1109.49 1109.49 1107.54 D ............................................................................... 

VERT : 
Name: Culvert #2 

Shape: Circular Rise: 2 Span: 
FHWA Chart X :  # 2 - Corrugated Metal Pipe C 
FHWA Scale # :  # 1 - Headwall 
Solution Crit:Highest U.S. EG 

0 Barrels: 1 

UpstrmDist: 43 Length: 60 n-Value: 0.024 



EntLossCoef: 0.5 ExtL0~8COef: 1 CulvInvElU 1103.64 CulvInvElD 1103.52 
LCntStaU: 9995 RCntStaU: 9995 LCntStaD 10003 RCntStaD 10003 
Culvert Depth Blocked: 0 

............................................................................... 
Culv Area: 3.14 CulvQ : 16.58 MinTopRd: 1110.15 

-----------------------.------------------------------------------------------- 

Culvert 112 9994 9996 1110.18 1110.16 1110.16 1105.64 U 
10002 10004 1109.54 1109.49 1109.49 1105.52 D 

Name Q Total. Q Struc Q Weir Selected Method Flow Type 

Culvert #1 98.29 1023.44 Highest U.S. EG Pressure and Weir Flow 
Culvert #2 16.58 1023.44 Highest U.S. EG Pressure and Weir Flow 
............................................................................... 

GEOMETRIC CHECK 

TYPE OF FLOW CHECK 

RS: 36.9 This is Culvert #1 
cV PW 01 Type of flow is pressure and weir flow because, 

1. EGEL 3 of 1111.07 is greater than MinTopRd of 1110.15. 
2. CulvWSIn of 1108.13 is greater than or equal to MxLoCdU of 1108.13. 
3. CulvWsout of 1107.54 is greater than or equal to MxLoCdD of 1107.54. 

RS: 36.9 This is Culvert #2 
cv pW 01 Type of flow is pressure and weir flow because, 

1. EGEL 3 of 1111.07 is greater than MinTopRd of 1110.15. 
2. CulvWSIn of 1105.64 is greater than or equ.1 to MxLoCdU of 1105.64. 
3. CulvWSOut of 1105.52 is greater than or equal to MxLoCdD of 1105.52. 

DISTANCE CHECK 
. - - - - - - - - - - - - 

VERT COEFFICIENT CHECK .......................... 

CULVERT CRITERIA CHECK 

INEFFECTIVE FLOW CHECK 
--------.-------------- 

RS: 37 This is section 3 
ST GD 05 Weir flow occurs at Culvert Group 1 

All ineffective flow elevations at Section 3 are less than 
the WSEL at Section 3. 
The velocity head at Section 3 is more than 0.5 foot and more than 
the velocity head at Section 4. 
Section 3 should be recoded to represent the natural valley 
cross sectjon. 

RS: 36.4 This is section 2 
ST GD 07 Weir flow occurs at the structure. All ineffective flow 

elevations at Section 2 are less than the WSEL at Section 2. 
Critical depth occurs at Section 2. 
However, critical depth does not occur at Section 1. 
Section 2 should be recoded to represent the natural valley 
cross section. 

RIVER/REACH: Camelback Road W, Camelback Main 
RIVER STATION: 31.9 
TYPE OF STRUCTURE: Culvert ............................................................................... 
P-scrintion: RCP (36") at 175th Ave and Camelback 

tance from Upstream XS: 45 
k/Roadway Width: 22 

3 
Maximum allowable submergence for weir flow: 0.95 
Elevation at which weir flow begins: 0 
Weir crest shape: Broad Crested 



Sec River Length WSEL Surch. EGEL Topwidth 
Station Channel Actual 

-------------.-------------.--------------------------------------------------. 

4 33 630.00 1098.59 1098.87 450.25 
3 32 95.00 1096.35 1096.43 610.27 

31.9 24.00 1093.49 0 0 Culvert #l-Up 
31.9 29.00 1093.31 0 0 Culvert #1-Dn 

315.00 1094.21 1094.34 106.25 
550.00 1093.16 1093.43 366.03 

Ineffective Flow, Section 3 Ineffective Flow, Section 2 
Sta L Sta R Elev Sta L Sta R Elev 

.------------------------------------------------.--.-------------------------- 

1 9420.93 9994.08 1095.31 8890 9969.06 1094.14 
2 10009.21 10075.45 1095.29 10024.8 10038 1094.14 
---.------------------------------------------.--------------------------.---.- 

Opening Type StagStaL StagStaR EncStaL EncStaR LIfStaS RIfStaS 
--------------------------------.----------------.----------------------------- 

Culvert Group 9994.08 10009.21 
U 

CULVERT : 
Culvert Name: Culvert #1 
Shape: Circular Rise: 3 Span: 0 Barrels: I 
FHWA Chart # :  # 1 - Concrete Pipe Culvert 
FHWA Scale # :  # 1 - Square edge entrance with headwall 
Solution Crit:Highest U.S. EG 

UpstrmDist: 42 Length: 24 n-Value: 0.014 
EntLossCoef : 0.5 ExtLossCoef: 1 CulvInvElU 1090.49 CulvInvElD 1090.31 
LCntStaU: 10001 RCntStaU: 10001 LCntStaD 10000 RCntStaD 10000 
Culvert Depth Blocked: 0 

- - -  

Culv Area: 7.07 CulvQ : 64.9 ~ i n ~ o p ~ d :  1095.43 * LAbutSt RAbutSt LMnTpRd RMnTpRd MnTpRd MxLoCd --.---------------------------------------------------------------------------- 

Culvert #1 9999.5 10002.5 1095.5 1095.46 1095.46 1093.49 U 
9998.5 10001.5 1095.5 1095 1095 1093.31 D 

--.-.-------.--------------------------------.--------------.---.-------------- 

Name Q Total. Q Struc Q Weir Selected Method Flow Type 
.------------------.----------------------------------------------.------------ 

Culvert X1 64.9 639.41 Highest U.S. EG Pressure and Weir Flow , 
-------------------.----------------------------------------------------------- 

GEOMETRIC CHECK ----------------- 

TYPE OF FLOW CHECK 

RS: 31.9 This is Culvert #1 
cv PW Oi Type of flow is pressure and weir flow because. 

1. EGEL 3 of 1096.43 is greater than MinTopRd of 1095.43. 
2. CulvWsIn of 1093.49 is greater than or equal to MxLoCdU of 1093.49. 
3. CulvWsOut of 1093.31 is greater than or equal to MxLoCdD of 1093.31. 

DISTANCE CHECK --------------- 

CULVERT COEFFICIENT CHECK .......................... 

CULVERT CRITERIA CHECK ....................... 

?FECTIVE FLOW CHECK .................... 

RIVER/REACH : Camelback Road W, Camelback Main 
RIVER STATION: 26.7 
TYPE OF STRUCTURE: Culvert 



Description: 2 CBC (SxR = 8'x4' each1 at Cotton Lane and Camel 
Distance from Upstream XS: 25 
Deck/Roadway Width: 2 5 
Weir Caefflcient: 3 
~aximum allowable submergence for weir flow: 0.95 
Elevation at which weir flaw begins: 0 
Weir crest shape: Broad Crested 

.- 
Sec River Length WSEL Surch. EGEL TapWidth 

Station Channel Actual 
-------------------------------.----------------------.------------------------ 

Ineffective Flow, Section 3 
Sta L Sta R Elev 

Ineffective Flow, Section 2 
Sta L Sta R Elev 

Opening Type StagStaL StagStaR EncStaL EncStaR LIfStaS RIfStaS 
-.--------..------------------.------------------------------------------------ 

Culvert Group 9981.5 10009.96 
U 

CULVERT: 
Culvert Name: Culvert #1 
Shape: BOX Rise: 4 Span: 8 Barrels : 2 
FHWA Chart #: # 8 - flared wingwalls 

'A Scale #: # 2 - Wingwall flared 90 or 15 deg. 0 utlon Crit:Hlghest U.S. EG 
UpstrmDlst: 20 Length: 33 n-Value: 0.014 
mt~osscoef : 0.4 ExtLossCoef: 1 CulvInvElU 1079.79 CulvInvElD 1079.7 
LCntStaU: 9995 RCntStaU: 10005 LCntStaD 9995 RCntStaD 10005 
Culvert Depth Blocked: 0 

---  ~ 

culv Area: 64 CulvQ : 424.42 MinTopRd: 1084.02 ............................................................................... 
LAbutSt RAbutSt LMnTpRd RMnTpRd MnTpRd MxLoCd ............................................................................... 

Culvert #I 9991 10009 1084.11 1084.02 1084.02 1083.79 U 
9991 10009 1083.98 1083.9 1083.9 1083.7 D ............................................................................... 

Name Q Total. Q Struc Q Weir Selected Method Flow Type ............................................................................... 
Culvert #1 424.42 93.88 Highest U.S. EG Low and Weir Flow 
.------------------------------------------------------------------------------ 

GEOMETRIC CHECK 

TYPE OF FLOW CHECK 

RS: 26.7 This is Culvert #1 
cv LW 01 Type of flow is low and weir flow because, 

1. EGEL 3 of 1084.58 is greater than MinTopRd of 1084.02. 
2. CulvWSIn of 1082.82 is less than MxLoCdU of 1083.79. 
3. CulvWSOut of 1082.51 is less than MvLoCdD of 1083.70. 
4. Q/ADA0.5 of 3.32 is less than 4.0. 

DISTANCE CHECK 

CULVERT COEFFICIENT CHECK .......................... 



CULVERT CRITERIA CHECK 
--.-------------------. 

INEFFECTIVE FLOW CHECK 
--------.-------------. 

a!k R/REACH : Camelback Road W, Camelback Main 
R STATION: 22.3 

TYPE OF STRUCTURE: Culvert 

Description: CBC at Loop303 and Camelback 
Distance from Upstream XS: 65 
DeckIRoadway Width: 85 
Weir Coefficient: 3 
Maximum allowable submergence for weir flow: 0.95 
Elevation at which weir flow begins: 0 
Weir crest shape: Broad Crested 

Sec River Length WSEL Surch. EGEL Topwidth 
Station Channel Actual 

0 0 Culvert #1-Up 
0 0 Culvert #I-Dn 
1071.13 34.06 
1068.05 157.17 

Ineffective Flow, Section 3 Ineffective Flow, Section 2 
Sta L Sta R Elev Sta L Sta R Elev 

............................................................................... 
1 9073.91 9985.67 1073.24 8917.08 9991.08 1070.18 
2 10014.33 10023.79 1072.67 10013.33 10021.34 1070.18 
.------------------------------------------------------------------------------ 

a ning Type StagStaL StagStaR EncStat EncStaR LIfStaS RIfStaS 
------------------------------.-----------------------------------------.--- 

Culvert Group 9985.67 10014.33 
U 

9991.08 10013.33 
D 

CULVERT: 
Culvert Name: Culvert #1 
Shape : BOX Rise: 3 Span: 
FHWA Chart # :  # 8 - flared wingwalls 
FHWA Scale # :  # 1 - Wingwall flared 30 to 75 deg. 
Solution Crit:Highest U.S. EG 

8 Barrels: 2 

Upstmist: 60 Length: 94 n-Value: 0.014 
EntLossCoef: 0.4 ExtLossCoef : 1 CulvInvElU 1068.42 CulvInvElD 1067.99 
LCntStaU: 9998.91 RCntStaU: 10007.91 LCntStaD 9995.08 RCntStaD 10004.08 
Culvert Depth Blockeg: 0 

------------------------------------------------------------------------.------ 

Culv Area: 48 CulvQ: 456.09 MinTopRd: 1072.68 

Culvert #1 9994.91 10011.91 1073.43 1072.52 1072.52 1071.42 U 
9991.08 10008.08 1073 1072.52 1072.52 1070.99 D 

Name Q Total. Q Struc Q Weir Selected Method Flow Type 

lvert #I 0 456.09 119.1 Highest U.S. EG Pressure and Weir Flow ............................................................................ 

GEOMETRIC CHECK 

TYPE OF FLOW CHECK ------------------ 

RS: 22.3 This is Culvert #1 



cv PW 01 m e  of flow is pressure and weir flow because, 
1. EGEL 3 of 1074.12 is greater than MinTopRd of 1072.68. 

of 1071.42 is greater than or equal to MxLoCc 
c of 1070.31 is less than MxLoCdD o 

4. Q/ADh0.5 of 5.49 is greater than or equal to 4.0. 

DISTANCE CHECK ------------ 

VERT COEFFICIENT CHECK 

CULVERT CRITERIA CHECK 

INEFFECTIVE FLOW CHECK ....................... 

RS: 22 This is sect2on 2 
ST GD 05 Weir flow occurs at Culvert Group 1 

All ineffective flow elevations at Section 2 are less than 
the WSEL at Section 2. 
The velocity head at Section 2 is more than 0.5 foot and more than 
the velocity head at Section 1. 
Section 2 should be recoded to represent the natural valley 
cross section. 

RS: 22 This is section 2 
ST GD 07 Weir flow occurs at the structure. All ineffective flow 

elevations at Section 2 are less than the WSEL at Section 2 
Critical depth occurs at Section 2. 
However, critical depth does not occur at Section 1. 
Section 2 should be recoded to represent the natural valley 
crass section. 

---------------------.--------------------------------------------------------- 

RIVER/REACH: Camelback Road W, Camelback Main 
RIVER STATION: 16.9 
TYPE OF STRUCTURE: Culvert ............................................................................... 

~cription: 0 
4 CMPs (2@48" & 2@84"x60" ellipse) at Sarival Roa 

tance from Upstream XS: 15 
kIRoadway Width: 60 

Weir Coefficient: 3 
Maximum allowable submergence for weir flow: 0.95 
Elevation at which weir flow begins: 0 
Weir crest shape: Broad Crested 

Sec River Length WSEL Surch. EGEL TapWidth 
Station Channel Actual ............................................................................... 

4 18 660.00 1063.34 1063.59 477.95 
3 17 85.00 1062.35 1062.46 418.32 

16.9 60.00 1060.14 0 0 Culvert #2-Up 
16.9 10.00 1059.35 0 0 Culvert #2-Dn 
16.9 60.00 1060.22 0 0 Culvert #3-Up 
16.9 12.00. 1059.83 0 0 Culvert #3-Dn 

2 16.4 305.00 1060.9 1061.27 45.13 
1 16 360.00 1060.21 1060.27 501.85 ............................................................................... 

Ineffective Flow, Section 3 
Sta L Sta R Elev 

Ineffective Flow, Section 2 
Sta L Sta R Elev 

Opening Type StagStaL StagStaR EncStaL EncStaR LIfStaS RIfStaS 

Opening TyBe StagStaL StagStaR EncStaL EncStaR LIfStaS RIfStaS ............................................................................... 
Culvert Group 9970.44 10006.33 

u 



CULVERT : 
Culvert Name: Culvert #2 
Shape: Circular Rise: 4 Span: 0 Barrels: 2 
FHWA Chart # :  # 2 - Corrugated Metal Pipe C 

A Scale #: # 1 - Headwall a tion Crit:Highest U.S. EG 
Upstmist: 15 Length: 60 n-Value : 0.024 
EntLossCoef: 0.5 ExtLossCoef: 1 CulvInvElU 1056.14 CulvInvElD 1055.35 
LCntStaU: 9977 RCntStaV: 9985 LCntStaD 9985 RCntStaD 9993 
Culvert Depth Blocked: 0 

--.--------------.------------------------------------------------------------- 

Culv Area: 25.13 CulvQ: 160.52 MinTopRd: 1061.75 ............................................................................... 
LAbutSt RAbutSt LMnTpRd RMnTpRd MnTpRd MxLaCd ............................................................................... 

Culvert X2 9975 9987 1061.86 1061.64 1061.64 1060.14 u 
9983 9995 1061.73 1061.17 1061.17 1059.35 D 

------.------------------------------------------------------------------------ 

CULVERT : 
Culvert Name: Culvert #3 
Shape: Ellipse Rise: 5 Span : 7 Barrels : 2 
FHWA Chart # :  # 29- Horlzontal Ellipse; Con 
FHWA Scale # :  # 1 - Square edge with headwall 
Solution Crit:Highest U.S. EG 

Upstmist: 13 Length: 60 n-Value: 0.014 
EntLossCoef: 0.5 ExtLossCoef: 1 CulvInvElU 1055.22 CulvInvElD 1054.83 
LCntStaU: 9992 RCntStaU: 10000 LCntStaD 10000 RCntStaD 10008 
Culvert Depth Blocked: 0 

----- 

Culv Area: 219.91 CulvQ: 421.44 MinTopRd: 1061.75 

@ LAbutSt RAbutSt LMnTpRd RMnTpRd MnTpRd MxLoCd --.-----------------.--.-----------------.------------------------------------- 

Culvert #3 9988.5 10003.5 1061.86 1061.64 1061.64 1060.22 U 
9996.5 10011.5 1061.45 1061.17 1061.17 1059.83 D 

Name Q Total. Q Struc Q Weir Selected Method Flow Type 
----  

Culvert #2 160.52 483.75 Highest U.S. EG Pressure and Weir Flow 
Culvert #3 421.44 483.75 Highest U.S. ED Pressure and Weir Flow 
-------------------.--------------.-------------.------------------------------ 

GEOMETRIC CHECK 

TYPE OF FLOW CHECK 

RS: 16.9 This is Culvert #2 
cv PW 01 Type of flow is pressure and weir flow because, 

1. EGEL 3 of 1062.46 is greater than MinTopRd of 1061.75. 
2. CulvWSIn of 1060.14 is greater than or equal to MxLoCdU of 1060.14. 
3. CulvWSOut of 1059.35 is greater than or equal to MxLoCdD of 1059.35. 

RS: 16.9 This is Culvert #3  
cv pw 01 Type of flow is pressure and weir flow because, 

1. EGEL 3 of 1062.46 is greater than MinTopRd of 1061.75. 
2. CulvWSIn of 1060.22 is greater than or equal to MvLoCdU of 1060.22. 
3. CulvWSOut of 1059.83 is greater than or equal to MxLoCdD of 1059.83. 

DISTANCE CHECK 

CULVERT CRITERIA CHECK 

INEFFECTIVE FLOW CHECK ....................... 



RS: 
ST IF 

16.4 This is Section 2 
02 Weir flow occurs at Culvert Group 1 

However, the ineffective flow elevation of 1060.9 between stations 10022.05 
and 10040 is equal to or greater than the WSEL of 1060.9 
The MnTpRd is 1061.638 and the MxLoCdD is 1059.35 
The ineffective flow elevation should be between the MnTpRd and the MxLoCdD 
It should also be less than the WSEL. 

RIVER/REACH: Camelback Road W, Camelback Main 
RIVER STATION: 10.7 
TYPE OF STRUCTURE: Culvert 

Description: 5 CMPs (3860" 6. 2848") at Alsup Rd. 
Distance from Upstream XS: 90 
DecktRoadway Width: 22 
Weir Coefficient: - 3 
Mawimum allowable submergence for weir flow: 0.95 
Elevation at which weir flow begins: 0 
Weir crest shape: Broad Crested 

Sec River Length WSEL Surch. EGEL Topwidth 
Station Channel Actual 

----------------------------------------------------------.-------------------- 

4 12 280.00 1055.72 1055.86 440.51 
3 11 160.00 1055.71 1055.74 472.06 

10.7 40.00 1053.23 0 0 Culvert #2-Up 
10.7 35.00 1053.23 0 0 Culvert #2-Dn 
10.7 41.00 1054.27 0 0 Culvert #3-Up 
10.7 35.00 1054.26 0 0 Culvert #3-Dn 

2 10.4 300.00 1055.01 1055.01 83.33 
1 10 510.00 1054.94 1054.99 52.99 
-----..------------------------------------------------------------------------ 

Ineffective Flow, Section 3 Ineffective Flow, Section 2 
sta L Sta R Elev sea L Sta R Elev 

.-----.-----------.----------------------------------.----------------------- a 9001.42 9965 1055.64 8805 9966.67 1056 
10012.29 10028.5 1054.53 10027.69 10050 1054.69 

--------------------.-----------------.-.--------------.----------------------- 

Opening Type StagStaL StagStaR EncStaL EncStaR LIfStaS RIfStaS 

Culvert Group 

Opening Type StagStaL StagStaR EncStaL EncStaR LIfStaS RIfStaS 
----------------------------------------------*----------------------------.--- 

Culvert Group 9965 10012.29 
I1 

CULVERT: 
Culvert Name: Culvert #2 
Shape: Circular Rise: 5 Span: 
FHWA Chart # :  # 2 - Corrugated Metal Pipe C 
FHWA Scale # :  # 1 - Headwall 
Solution Crit:Highest U.S. EG 

0 Barrels: 3 

Upstmist: 85 Length: 40 n-Value: 0.024 
EntLossCoef: 0.5 ExtLossCoef: 1 CulvInvElU 1048.23 CulvInvElD 1048.23 
LCntStaU: 9980 RCntStaU: 10008 LCntStaD 9982 RCntStaD 10010 
Culvert Depth Blocked: 0 

Culvert #2 9977.5 10010.5 1055.45 1054.61 1054.61 1053.23 U 
9979.5 10012.5 1055.71 1054.72 1054.72 1053.23 D 



CULVERT: 
Culvert Name: Culvert #3 
Shape: Circular Rise: 4 Span: 0 Barrels: 2 
FHWA Chart # :  # 2 - Corrugated Metal Pipe C 
FHWA Scale # :  # 1 - Headwall 
Solution Crit:Highest U.S. EG 

:trmDist: 84 ca! Length: 41 n-Value : 0.024 
LossCoef: 0.5 ExtLossCoef: 1 CulvInvElU 1050.27 CulvInvElD 1050.26 
tstau: 9985 RCntStaU: 9992 LCntStaD 9987 RCntSteD 9994 

Culvert Depth Blocked: 0 

-.------.-----------------------------------------.---------------------------- 

Culv Area: 25.13 CulvQ: 116.27 MinTopRd: 1054.73 
------------.-----------------------------------------------------.------------ 

Culvert #3 9983 9994 1055.45 1054.61 1054.61 1054.27 U 
9985 9996 1056.26 1054.72 1054.72 1054.26 D 

Name Q Total. Q Struc Q Weir Selected'Method Flow Type 
.-----------------------------.-------------.----------------------------.----- 

Culvert #2 287.34 65.73 Highest U.S. EG Pressure and Weir Flow 
Culvert #3 116.27 65.73 Highest U.S. EG Pressure and Weir Flow 

GEOMETRIC CHECK 

TYPE OF FLOW CHECK 
----.------------- 

RS: 10.7 This is Culvert #2 
cv PW 01 Type of flow is pressure and weir flow because. 

1. EGEL 3 of 1055.74 is greater than MinTopRd of 1054.73. 
2. CulvWSIn of 1053.23 is greater than or equal to MxLoCdU of 1053.23. 
3. CulvWSOut of 1053.23 is greater than or equal to MxLoCdD of 1053.23. 

10.7 This is Culvert #3 
PW 01 Type of flow is pressure and weir flow because, 

1. EGEL 3 of 1055.74 is greater than MinTopRd of 1054.73. 
2. CulvWsIn of 1054.27 is greater than or equal to MxLoCdU of 1054.27. 
3. Culv~SOut of 1054.26 is greater than or equal to MxLoCdD of 1054.26. 

DISTANCE CHECK 

CULVERT COEFFICIENT CHECK -----.-------------------. 
CULVERT CRITERIA CHECK 

INEFFECTIVE FLOW CHECK ....................... 



HYDROLOGY & WEIR FLOW ANALYSIS 



a Notes on Split Flow Modeling 

There are flow splits along the right overbank of Carnelback Wash during the 100-year event. A 
lateral weir was added into the HEC-RAS to model the flow split from Camelback Wash. The 
HEC-RAS split flow approach using lateral weir has two limitations: 

The lateral weir can not span more than eight cross sections; 

If two or more lateral weirs are added into HEC-RAS model then the model sometimes fails 
to converge. 

Because of the limitations mentioned above the following approach was used to model the split 
flow for Camelback Wash: 

1- The scope of work for this study requires the use of the one-dimensional backwater model 
HEC-RAS. Although Carnelback Wash is a subcritical stream, the assumption that there is no 
backwater effect in the split flow estimation was made because weir flow leaving the system 
must be computed in the direction of flow accumulation, being the downstream direction. 

2- The study reach was subdivided into eight sub-reaches. Split flows along these sub-reaches 
were modeled using eight lateral weirs. 

0 3- Starting from the most upstream reach (reach 1), lateral weir X I  was added into HEC-RAS 
model. The other seven reaches were not modeled. As shown earlier in Table 1, intermediate 
flows between HEC-1 concentration points were interpolated for HEC-RAS cross section 
locations. The interpolated 100-year peak discharges based on the latest Existing Conditions 
HEC-1 output (before diversion) were input into HEC-RAS. The boundary condition for the 
model was determined by normal depth computation and HEC-RAS split flow optimization 
option was turned on. After the first run, the split flows and remaining flows in the first 
reach (reach 1) were determined. 

4- Lateral weir #2 was added into reach 2 of HEC-RAS model which includes reach 1 and reach 
2. Lateral weir #1 was "turned off' to avoid convergence problems. The remaining flows in 
the channel (after the lateral weir #l diversions) for reach 1 from the first run were then input 
into this HEC-RAS model. The flow values for reach 2 were adjusted based on the first run. 
The adjusted flows become equal to the remaining flow at the downstream end of lateral weir 
#1 plus local inflows from reach 2. HEC-RAS split flow optimization option was turned on. 
After the second run, the split flows and remaining flows in the channel for reach 2 were 
determined. This process was repeated for reach 3 to reach 8. 

5- After eight runs, all the split flows along the right overbank were determined. Finally the 
HEC-RAS model was modeled without lateral weirs using the flows determined from the 
eight split flow analyses. 



We have used hand calculations to estimate the split flows (checked three cross sections) and we 
found that the rtsvlts were very close to those from HEC-RAS split flow approach (within 

I approximately9percent). URS believes the split flows along the right overbank of Camelback 
Wash determined by the eight HEC-RAS run are reasonable. 
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TABLE 1 

FCDMC Laov 303 Floodvlain 10/7/02 

e Subiect: Discharge Internolation 
Com~uted BY: RLD Checked By: gt\ 37536.44 



TABLE 2 

Proiect: FCDMC Looo 303 Aoodolain 10/7/2002 
Lwal Discharee Internolation 

Checked By: GI-1 



TABLE 3 

Location 

Citrus Road 

175th Avenue 

a Cotton Lane 

Loop 303 

Sarivai Avenue 

Aisup Road 

Proiect: FCDMC Looo 303 Flood~lain 
Subiect: Sd i t  Flows and Remaining Flows in the Channel 
Cornouted Bv: RLD 



TABLE 3 

Proiect: FCDMC Loon 303 Floodolain 
Subiect: Solit Flows and Remainin. Flows in the Channel 
Computed BY: RLD 



TABLE 4 

Proiecr: FCDMC  loo^ 303 Flood~lain 
S~lic Row Catculauon u, Delemine #he R e d n i n e  flown in ihe Channel 

ComoutcdBr: RLD CCd - GL\  



1 Proiect: FCDMC Loop 303 Floodplain 
1 %lit ROW c ~ I ~ ~ I ~ ~ ~ ~ ~  to ihe ~ ~ r r n i ~ i ~ .  nowr in ihe chnd 

Camowed Bv: RLD 



TABLE 5 

• Comoarisons of Split Row Between Hand Calculation and HEC-RAS Solit Row Routine - 
Cornouted Bv: GL 

% Difference = I(831.69-702) 1831.691 ' 100 

' This Is a sample comparison from a previous iteration which is included at the end of Table 6. These numbers do not match the 
final results (Table 4) used to plot the floodplain. It is shown for illustrative purposes only. 



FCDMC Laao 303 Flwdolarn 
S&&,@l Sola Bow Caleulauonn Bv Hand 
Camovfed Bv GL 

TABLE 6 

m e  p-se of Ihere iterations is to verify Ihe rerultr of the fd HEC-RAS run, which is included in the bcgioning of this calculation package. l h i s  is done by 
x v m l  iterations with the purpase of orriving at a minimal diffwnce in WSELs between each two meeut ive  guns (column M). Once acceptable difference 
valuer are reached then Ihe Q-remaining in the damel after Ihe weir now (calumn L) should be comp;vable to Ulat ealeulaled by Ihe final HEC-RAS run. 
Lnlemediale steps are explained below: 

l-Fmm Table 3 IHEC-I modell 

5-Equals distance berwm x-~eerions. 

busing weir equation Q=CLH= 
7-Equals [Qremaining-Q~plit+Qld]. Example: Qremaining at X-reelion 40 = 237.34 efs = 611.6 - 424.26 + 50 
8-Equals difference between WSELbetween consecutive ilcrarions. 

9- Same as Qremaining fmm Itention 1 (column L). 

.,-.s.;.." ** 





FCDMC Lwo 303 Raadolain 
Solit Row Cal~lalionr BY Hand 

Cornouted BY: GL . .. 2/14/02 

A B C D E F G H I J K L M 

Iteration #9 

Iteration kll 



FCDMC Low 303 Flmdolain 
& solit Flow ~al~ulat iona Bu Hand 
Cornouted BY: GL 

Iteration #I3 

Iteration #I4 

Iteration YlS 

Itmtion #l6 

Iteration ltl7 



hk& FCDMCLaoo 303 Flaad~lain 
&big& Solit Flow Calmlatiow Bv Hand 
Cornwled Bv: GL 







Camelback Wash-Split Flow #I R1 Plan: Plan 01 
RS =41.9 

42 41 40 39 38 37 

Ground 

0 500 1000 1500 2000 2500 
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Camelback Wash-Split flow #2 R2 Plan: Plan 01 
RS = 37.01 
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Camelback Wash-Split Flow #3 R3 Plan: Plan 01 
RS = 32.01 
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Camelback Wash-Split Flow #4 R4 Plan: Plan 01 
RS.= 27.01 
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Camelback Wash-Split Flow #5 RS Plan: Plan 01 
RS = 23.01 
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Camelback Wash-Split Flow #6 R6 Plan: Plan 01 
RS= 17.01 
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Camelback Wash-Split Flow #7 R7 Plan: Plan 01 
R S =  11.01 
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Camelback Wash-Split Flow #8 R8 Plan: Plan 01 
RS = 5.99 

6 5 4 3 2 1 

Station (fl) 







Table 1 Summary of Discharges 

Flooding Sources and Locations 100-year 
Discharge 

(cfs) 

Drainage 
Area 

CAMELBACK WASH 
Just downstream of Perryville Road (tie to limit of study 

Perryville Wash) 
Cotton Lane 
Sarival Road 

Reems Road 
At downstream limit of detailed study 

- - Flow based on flow split hydraulics, not drainage area. 

(miA2) 

13.17 

26.34 
30.34 
32.16 

1 
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E L E V A T I O N  R E F E R E N C E  M A R K S  
EFERENCE E L E V A T I O N  

MARK ( F E E T  NGVD)  D E S C R I P T I O N  OF L O C A T I O N  

R M 3 0 0 8  1 2 1 8 . 8 3  C h i r c i e d  s q u a r e  i n  c o n c r e t e  b e r e  
e l e c t r i c a l  t r a n s f o r m e r  W5C 3 6 3  o t  
r o u t h e a r t  c e r o e r  o f  i n t e r r e r t i o n  o f  
P e r r y v i l l e  R o o d  a n d  N o r t h e r n  
A v e n u a ,  n e a r  r o u t h c o r l  c o r n e r  
r e c t  i o n  3 3 ,  T3N.  RZW. 

R M 3 0 0 9  1 1 0 2 . 6 6  1 - + - l o c h  i r o n  p i n  i n  p o t h o l e ,  
P e r r y v i l  l e  R o a d  o n d  G l e n d a l e  
A v e n u e ,  r e u l h e o r t  c o r n e r  s e r t i a n  4 ,  
T Z N ,  R2W. 

R M 3 O l O  1 2 6 4 . 2 3  N a t i o n a l  G e o d e t i c  S u r v e y  b e n c h m a r k  
- r t o i n l e r r - s t e e l  r o d  e n c o r e d  i n  
p ! p e  a n d  s t o m p e d  L 4 7 5  1 9 8 1  0 . 7  
m ~ l e  w e s t  o f  B e a r d s l e y  C a n a l  . l o n g  
N o r t h e r n  A v e n u e ,  q 1 0 5 0  f e e t  w e s t  
o f  n o r t h e a s t  c o r n e r  s e c t i o n  5 ,  T 2 N ,  
R 2W. 

R M j O l l  1 2 1 3 . 8 9  l r o n  p i n  o f  c e n t e r l i n e  i n t e r s e c t i o n  
o f  G l e n d a l e  A v e n u e  a n d  J a c k r a b b i t  
T r a i l ,  s o ~ t h e ~ l t  c o r n e r  s e r t i o n  5 ,  
TZN,  R2W. 

R M 3 O Z l  1 2 6 2 . 0 8  I n v e r t e d  a l u m i n u m  c o p  a t  r o u t h w e s t  
c o r n e r  o f  s e c t i o n  1 7 ,  s o u t h w s r t  
c o r n e r  s e c t i o n  1 7 ,  T 2 N ,  R2W. 

R M 3 0 2 2  1 1 5 3 . 0 6  1 - i n c h  i r o n  p j p e  f l u s h  w i t h  
p o v e m e n t ,  P e r r y v a l l e  a n d  B e t h a n y  
Home R o o d s ,  r o u t h e a r t  c o r n e r  
r e c t  i o n  9 ,  TZN, R2W. 

R M 3 0 2 3  1 1 8 5 . 6 8  4 0 d  m o i l  i n  w e s t  f a c e  o f  p o w e r  p o l e  
o n  e a s t  r i d s  o f  J o c k r o b b i t  T r a i l  
o p p r e r i m o t e l y  1 0 0 0  f e e t  s o u t h  o f  
M e d l o c k  D r i v e ,  n e a r  t o u t h e a r t  
c o r n e r  r s r t i a n  1 7 ,  T2N.  RZW. 

R M 3 0 3 5  1 1 5 2 . 4 1  l r o n  r o d  f l u s h  w i t h  p o v e m e n t ,  
P e r r y v i l l a  o n d  C o r n e l b a c k  R o o d s ,  
s o u t h e a r t  c o r n e r  s e c t i o n  1 6 ,  T 2 N .  
R 2W. 
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To oblain mote detavled inlormrlinn in areas where Base Flood 
Elcv~tions 1BFEs)nnd /or f l i~o6~.~~yr hay* been determined, users arn 
encoursged lo  consuit th? Flood Pioltisr and Floodwsy Data tables 
contained wllhin the Flc~d Insiitsnce Study IFISi rcpon tila! 
accompanies this FIRM. U~err  should be aware that BFEs shown on 
the FIRM represent sounded whole-loot elevations and therefore 
may not exactly rellect the liood elevat~on data preseoled in the FIS. 
BFEs shown on the FIRh: are intended tor llood insurance rating 
P U ~ P O S ~ S  only and should :lot be used as the sole source of flood 
elevation informalion. Acr,>rdingly. tlood stevetion data presented 
ln the FIS should be uii'tzerl #n Conjunction with the FiRM for 
PU~POSCS 01 construnion and /or IlocdDlain management. 

ERM elevstlans listed on thlr map weie oblalned an&r developed 
I* 051abb~h venicetCOntrat for determination ot flood elevations and 
fioodpiain boundaries ponrayed on this map. Users should be aware 
that these ERM elevations may have changed since the pubiicalion 
of thlr map. To obtain uptodate elcvaton inlarmarioo on National 
Geodetic Survey INGSI ERMr shown on this map. please contact 
the Information Sewices Branch d the NGS st 1301) 7133242. 
or visl toe~r webrite i tw.ng~ooaa.gov. Map userr should 
seek verilication of non-NGS ERM monument elevations when 
"Sing there elevations tor conStruclien or floodplain management 
PYIPOles. 

Coastal BFEb shown on tlils msp may apply only landward of 0.0' 
NGVD. Users of this FIRM should be aware that coastal flood 
elevaeons are slso provideil in the Summary of Stillwater Elevations 
lable in the Flood tnrurence Study report for thir community. 
Eleuaaons shown in the Summaw of Stillwater Elevations table 
should be used lor conriruction. and /or floodplain management 
PU~POICS when they are hkjher than the elevations shown on fhis 
FIRM. 

LEGEND I 
SPECIAL FLOOD HAZARD AREAS INUNDATED 
BY 100-YEAR FLOOD 
ZONE A No base llood aloltims &mi&. I 
ZONE AE Base RDaf drvrtlola detcnnined. 

ZONE AH d rtaod pMUn@; h p h r  d l base la 3 fee Rmd (ua.sh/ elsvn~bm a- 

d W d .  

ZONE A 0  Fhxd h p h r  d l m 3 Im (wAy ihm 
b w  m slopkg main); aver* d q h r  
dnenid. For weas d allwial fan flaodh 
n l o c M  .Is dctem4m.j. 

ZONE A99 To be p a d  ham 103-par flood by 
Fednrl flood pmmala, spem undn 
~ ; n o b u e  Rml *lions 
dcmmlmd. 

ZONE V C-l llood with docin( hwrd (vm 
Cu'nn): no buc Rml d n a t a n  dcmmld.  

ZONE VE Coastal flood w.nh nlacity hwrd (rm 
aalon); base flood e landm hid. 

FLOODWAY AREAS IN ZONE AE 

L-] OTHER FLOOD AREAS 
, .: ZONE X A m n  d 5Wye. r  flood, a- d 1-r 

Raod wNh warage deplhr of I- h 
1 I fa& qum a mik; with and ddnage areas a n  pmeded lar than by 

kvccr fmm 1Wye.r flood. 

ZONE X Meas d n e n i d  c be wbMe SOO-year El OmER floodplain. 

Z O N E D  Areas in which Rmd hurrds uc 
undetwmid. 

UNDEVELOPED COASTAL BARRIERS I 
Mcntiftd Identified Olhmuii 

1983 1990 Fm~eaed Arra 
Cosatal ba.-% srws are nons lv  ha ted  wlthnn or ediacent 10 Spelal 
flood Hnwd /\roe& 

Floodplain Boundwy - -- - Floodway Boundary 

- -,- - - Zone D Boundary 

Boundary Dividing ibod 

Hazard Dividing Zones. Arws and of Band.y M(taa 

Coastd Bese Flood E h h  
Within Special Flood Hazard 
Zones. 

Bare Flood EWation Line: 
--513----- ElwaUon in Feat. S w  Map Index 

for Elevation Datum. 

D Qoa-ur *-.--a 

Ewe Rod Elratton h Hat 
!EL 987) Whae Uni lon Within Zow. 

See Map Max tor Elwetim Datum. 
RM7 

Elevation Rdecelrm Mark 

M2 River Mile 

HorilonIaI Coordinates Baled on N m  
97O07'30". 3Z022'30" American Pmjsnion. Datum 01 1927 INAD 27) I 

NOTES 
This m p  ir fwurs in sdministning the NationalFlood Insurance Program: 
ll dow not necesaarlly Idenlily eil areas rubieot lo llooding. penicu(.rly fmm 
locd dmincae Murca d amall rile. or all p W i t 1 5 0  lenunr outside 
Special Flood Hazard -3. The community map tsposltay shwM be 
mnruhed tar more detailed dale on BFE's. and for any inlwmatim on 
no+ ddinwtons. p r k  to uu of thit map for pmpsny pureh.tr a 
mnrtnrctioo purposes. 

h ot S@al Fiood Hazard (100ym bod) hcIude zones A. AE. ~i- 
UO.AH. AO. A99. V. M and W-VJO. 

Canah a w r  not in Special Flood H m r d  Area may be mtected by 
bad Control srmstuna. I 
Boundaries of the lloodrmyr w e  Computed at uou sacUons a d  
hterpoUei bemen cross sections. me llwdwayr were baaed m 
Wnulii cmridsntions with w a r d  to requirements of the Fsdwel 
Enmwmy M a ~ p a s n t  Agency. I 
Flwjuay mldths in some arws may be too ~ m r w  Io show to scsfs. Refer 
la Amdvnry hM Table where wihh h shom at MO heh. 

Corwnts ,%mits .harm are cumnt ar d the date of thir MP. The UMT 
~ I M  Coran appmpriae community dficiala lo ds tmble  U -1. 
llmii hato chewed wbsquent to the h s w n ~ e  01 thia map. 

Tlds map mQ incorpmte appma(rnne boundarim d Mnul Be& 
RaMlrcc System Unit9 and /or Othemiss Pmtected A m  ambushed 
Mdw the Colstal B n h r  h r m w m n t  A a  of 1990 (PL 101-5911. 

FM wmmvnity map midon histay piw to mvmywLle rnapphrp. sw 
Sactia, 8.3 of Flood Insurance Study won.  

Fa adjoisinp map W h  and base map source see sepamtaPy printsd 
M.0 lnda. 

MAP REPOSITORY 

Refer to Repositow Listing on Map lndex 

EFFECTIVE DATE OF 
COUNMNIDE FLOOD INSURANCE RATE MAP: 

APRIL 15, lssB 

EFFECTIVE DATEIS) OF REVISION(S) TO THIS PANEL: 
SEPTEMBER 4.1991 SEPTEMBER 30.1998 

Map fevEed Julyl9.?Ml 10 W h t e  ColpOmte IimIIS. I0 b. 
Ileal etsvations. to add bass n w d  W t b n s .  to add Special Flood Hamd 
Areso. to change SDeclat rlood Hntwd &#as, lo c h w e  zone dasbnawk 
to updn': msp I m t .  10 add mads and road names. end lo 
hcmporrtr pniwah iuuad Lmm of Map Revision. I 
To datemina il bod i r m m  h .va*lbla, Conlact an inauraw -1 w 
callthe iriaumal flood lnsumnce P w r m  el lW838-6620. I 

APPROXIMATE S W  IN FEET 
MOO 0 1000 - - I 

FLOOD INSURANCE RATE MAP 

MARICOPA COUNTY, 
ARIZONA AND 
INCORPORATED AREAS 

PANEL 1590 OF 4350 
(SEE MAP INDEX FOR PANELS NOT PRINEDI  
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@LENDUE cm OF 04001s 19XI 
-.on w OWM I590 
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LEGEND 
To obtaan more detailed information in areas where Bsre Flood 
Elevations iBFEsland /or floodways have been detrrmined. users are 
encouraged l o  consult the Flood Profiles and Floodway Data tabier 
conlained within lhe Flood Insurance Study 11151 repan that 
accomvan!rr t!lir t!Rlrl. Urels ~I lou ld  be aware thdt BFEs shown an 
the riRM rnnrrTent rounded whnle-foot elwal.onr and therefore 
mav :mi -I.rclc r?,:eci the fiood e:evation data prrrrnted in the FIS 
B i E s  ;!lohn an :*I FIRM are imended for floe6 insurance iating 
PuinOSeS cnlv and should not be ,vied as the ir 'r  source of flood 
etevallon mlormation. Accordingly liood elevatlor dala presented 
in the FlS ahould be utilized in conjunction +vilh the FIRM for 
Durporer of COnSttuCtiM and /or floodplain management. 

ERM elevation¶ l is lM on tilis mop were obtained snmr developed 
to establish ven ica l~o l ro l  lor determination of llmd elevations and 
floodplain boundaries panraved on this map. Uscn should be aware 
that these ERM slevati~nl may have changed since the publication 
of this map. To obtain upto-date eievabn inlar~m!ion on National 
Geodetic Suww (NGSl ERMs rhown on this map, pletse contact 
the Infomation Sewices Uiuoch of the NGS a (301l 713-3242. 
or visit Leir webrite at www.ogs.noaa.gov h p  users should 
seek verilsation of non-NGS ERM mcnumenl elevations when 
using these elevstions lor Connrestion or floodolain management 
PUrDOSel. 

Coastal BFE's shown on this map msy apply onh landward a1 0.0' 
NGVD. Usen o l  this FIRM shouid be aware l h a  coastal flood 
elevation$ are also provided in the Summary of Stillwater Eievatimr 
table in the Flood Insurance Study repon lor this community. 
Elevations shown in the Summary of Stillwater Elevations table 
rhovid bs used for construction, and /or lloadpiain management 
P~rDOses when they are higher than the elevations rhown on this 
FIRM. 
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