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1.0 INTRODUCTION

1.1.  Scope

Coe and Van Loo Consultants, Inc. (CVL) has been contracted by Ryland Homes,
Inc. to provide engineering services for channel improvements within the Queen Creek Wash
from Sossaman Road to Power Road. The channel improvements are part of Sossaman Estates,
a proposed 340-acre single-family residential subdivision located on the northeast corner of
Power Road and Ocotillo Road. After the improvements are complete and a Letter of Map
Revision (LOMR) has been obtained, the FEMA floodplain will be relocated to within the

channel banks and flood insurance will no longer be required.

1.2. Location

The Queen Creek Wash Channel Improvements project is located in the southeast
portion of Maricopa County within the Town of Queen Creek, Arizona. The site location can
further be described to be within the north half of Section 18 and the south half of Section 7,
Township 2 South, Range 7 East of the Gila and Salt River Meridian. The project limits extend

from Sossaman Road at the east end to Power Road at the west end (see Figures 1 and 2).

1.3. Background

Queen Creek Wash is designated as FEMA floodplain Zone A (see Figure 3).
This is defined as being a special flood hazard area inundated by the 100-year flood with no base
flood elevations determined. In order to remove a portion of the proposed Sossaman Estates out
of the floodplain, it is proposed that improvements be designed and constructed within the Queen
Creek Wash. The improvements shall be designed to reduce the floodplain limits such that the
100-year flow will remain within the channel banks, thus allowing for optimal land development

and safe floodplain mitigation.
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2.0 DATA COLLECTION
2.1.  Survey/Mapping

Topographic mapping for the project has been provided by Aerial Mapping
Company (AMC) for the west half and Coe & Van Loo Consultants, Inc. (CVL) for the east half.
AMC flew the entire west half of the section to include the development of Sossaman Estates,
whereas, CVL provided spot elevations for a 300-foot wide swath for the east half. CVL
provided additional spot elevations to tie into the AMC section. All topographic mapping was

provided on the Town of Queen Creek Datum.

2.2.  Existing Data and Reports

Other studies have been performed on Queen Creek Wash within the study area.
The Queen Creek/Sanokai Wash Hydraulic Master Plan (HMP) was completed in September
2000 (Reference 1). This study was prepared by Huitt-Zollars for the Flood Control District of
Maricopa County (FCD) to assess the hydraulic conveyance of Queen Creek and Sanokai Wash
and to provide guidelines for adjacent development. Another study that is being prepared
concurrently with this project is the Queen Creek Wash, Power Road to Hawes Road, Pre-
Design Report by Dibble & Associates (Reference 2). The intent of the Dibble study is to
provide design of the wash improvements from Hawes Road to Sossaman Road and to review

this study and design (Power Road to Sossaman Road).
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3.0 HYDROLOGY

Hydrology for the Queen Creek Channel Improvement Project between Power
Road and Sossaman Road has been obtained from other studies. The latest study to analyze
‘hydrology for this reach is the Queen Creek Wash — Power Road Pre-Design Report (Reference
3). Currently, this report is being reviewed by the Flood Control District of Maricopa County
(FCD). This hydrology will be submitted to FEMA as part of a Condition Letter of Map
Revision (CLOMR) for this project and for Dibble’s study area (Sossaman Road to Hawes
Road). Excerpts from Reference 2 are included in Appendix A.

On June 12, 2002, Reference 2 was submitted to the Town of Queen Creek and
the Flood Control District of Maricopa County (FCD). In addition, the full appendices and
results are included in the report entitled Queen Creek Wash — Hawes Road to Power Road —
Revised Hydrology Technical Memorandum #1 (Reference 3). These reports include significant
modifications to the original sediment transport and flow models which had been previously
accepted by the FCD in the HMP. Consequently, the overall concept and design of the proposed
Queen Creek Wash Project has been significantly improved to reduce the immediate impact to
the Wash’s plant and wildlife habitat and to enhance the long-term resource value of the corridor.

Reference 2 includes a new and vital evaluation of the existing Sanokai flood
retarding structure (SFRS) that controls the Sanokai flow into Queen Creek. Previously mput as
a coded hydrograph without runoff parameters, the SFRS and the actual impact of the upstream
Sanokai Watershed on the downstream reaches of the Queen Creek Wash was undetermined.
The results show that the SFRS has a major impact on the combined hydrograph of the
downstream reaches. The study indicates a substantial ﬂow reduction for the 100-year, 6-h0‘g FDam U

storm from the previous 3,242 cfs at the Sossaman Road crossing down to 2,839 cfs.
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4.0 CHANNEL DESIGN
4.1.  Design Constraints

Several factors were considered in the design process for the Queen Creek Wash
Channel Improvements project. Issues involving funding, right-of-way limits, 404 permitting
requirements, MCDOT projects within the area maintenance access, and aesthetics were
examined in addition to hydraulic function of the channel. In addition, the improved channel
must be designed to be stable with respect to sediment transport and to remove the existing

continuous berms on both sides of the wash while providing capacity for the 100-year flow rate.

4.2. Horizontal Alignment

With heavy vegetation in the existing channel banks and the 404 mitigation plan
requirements, a horizontal channel alignment that would preserve the natural environment of the
area as much as possible. This was done by widening the channel cross-section and altering the
centerline such that areas of heavy vegetation could be protected. A meandering channel reach
as characterized by natural wash systems was the goal of the horizontal alignment design. The

construction drawings show the proposed design.

4.3. Vertical Alignment

Two sediment conditions have been considered which have established two
vertical alignment models for the reach. The first vertical alignment model (Proposed Condition
Hydraulic Model, Appendix C) is based on the existing sediment condition, which is considered
stable according to West Consultants, Inc. as documented in Reference 2. The channel design
plans are based on this existing sediment condition. The vertical alignment for the flow line
follows the existing alignment with an existing slope of approximately 0.028 ft/ft for as much as
is practical, although much of the reach is already close to the equilibrium slope of 0.0021 ft/ft.
This considers the meandering proposed cross-section that has been designed to maintain as
much vegetation as possible.

The second vertical alignment model (Future Condition Hydraulics Model,
Appendix D) for the reach is designed based on a future sediment condition that occurs when the
upstream sediment supply is exhausted. The sediment transport analysis indicates degradation of
the reach would continue until an equilibrium slope of 0.0021 ft/ft is achieved. The system will

neither aggrade or degrade once the equilibrium slope is achieved. A buried 1.5-foot cutoff wall
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(used as a grade control structure) is designed at station 44 + 60 to allow for equilibrium slope

for the entire reach.

4.4. Hydraulic Analysis
4.4.1. Proposed Condition Hydraulic Model

As was mentioned in the previous section, the proposed condition
hydraulic model is based on the existing sediment condition. No drop structures are considered
for this condition because the existing flow line is maintained for most of the project reach.

The 100-year flow is contained in the widened cross-sections at an
average depth of approximately 4.5 feet deep, at a velocity, which ranges primarily from 4 ft/s to
6 ft/s. Freeboard for the project reach is at least 1 foot from the 100-year water surface elevation
to the top of bank. The ‘n’ value selected for this project reach is 0.028 based on the trees and
vegetation which are to remain in addition to the proposed vegetation shown on the CVL

landscape plans.

4.4.2. Future Condition Hydraulic Model

This hydraulic model is based on the future sediment condition. The
sediment transport analysis prepared by West Consultants, Inc. indicates that the proposed
channel will experience degradation until it reaches a near existing slope. The proposed grade
control structure will allow for future equilibrium slope, and during small frequent storms, the
grade control structure will protect the channel from excessive scour.

The section immediately downstream of the grade control structure to
approximately station 23+00 is where most of the degradation will occur. The proposed cross-
section mentioned in Section 4.4.1 will degrade a maximum of 1.5 feet near the grade control
structure.

The 100-year flow is contained in the future condition cross-sections at an
average depth of approximately 4.5 feet deep at a velocity which ranges primarily from 4 ft/s to
5.5 ft/s. Freeboard for the future condition is at least 1 foot from the 100-year water surface

elevation to the top of bank.
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5.0 SEDIMENT TRANSPORT ANALYSIS

A sediment transport analysis for the Queen Creek Channel was performed with the
assistance of West Consultants, Inc., in order to quantify the scour and deposition within the
proposed channel reach. It was noted in Reference 2 that the project reach is considered to be
relatively stable in its current configuration. Further, erosion is expected to be less than 1 foot
with the exception of large scour values due to the existing bridge at Power Road. The
replacement of this bridge reduces the scour to approximately 2 feet for the 100-year flood.

An explanation of the analysis procedure and the results can be found in Reference 2

along with a disk with the sediment transport analysis.
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QUEEN CREEK WASH
POWER ROAD TO HAWES ROAD
PRE-DESIGN REPORT

I. INTRODUCTION

A. General
This pre-design report is prepared for the Town of Queen Creek as part of the Queen Creek
Wash Improvement project in Queen Creek, Arizona. The project consists of design of wash
improvements from Hawes Road to Sossaman Road, as well as review of the design performed
by Coe & Van Loo (CVL) for Ryland Homes for the reach from Sossaman Road to Power Road.
The project stems from the Queen Creek and Sanokai Wash Hydraulic Master Plan (HMP),
completed in September, 2000. The Flood Control District of Maricopa County (FCDMC), in
cooperation with the towns of Gilbert and Queen Creek, conducted the HMP study as a means to
assure 100-year level flood protection for future developments adjacent to Queen Creek and
Sanokai Washes. The existing Queen Creek Wash through the project reach cannot fully contain

‘the 100-year runoff. The recommended improvements will provide 100-year flow capacity in

the wash, as well as enhance the community with recreational opportunities. The improvements
include a bridge at Sossaman Road, a paved pathway system, and equestrian access. This report
presents the design sequence and results for the project. The project location is shown on Figure
1.

B. Study Area
The study area includes Queen Creek Wash and adjacent properties between Hawes Road and
Sossaman Road. Most of this land is owned by companies planning to eventually develop the
land as residential housing. In order for the adjacent land to be developed, Queen Creek Wash
must first be improved to provide 100-year capacity.

In addition to the developer-owned land, there are 2 small “islands” of unincorporated Maricopa
County land adjacent to the wash. These islands consist of approximately 10 residences in all.

II. DATA COLLECTION

A. Existing Data and Reports
The FCDMC provided both a hydrology (HEC-1) model and a hydraulic (HEC-RAS) model for
the watershed. During the evaluation of these models, discrepancies were found to be present in
both models that required attention. These discrepancies, and their respective corrections, are
discussed later in the text of this document.

The FCDMC supplied 2 HEC-1 models of the area, “existing conditions” and “future
conditions”. Both of these models were developed as part of the HMP. The “existing
conditions” model reflects the hydrologic characteristics of the watershed as it was when the
model was assembled. The future conditions model attempts to account for future land uses
and development within the watershed. The base hydrology model used for this study is the

Dibblz & Associates 1 ‘ Queen Creek Wash
June 30N Power Road to Hawes Road
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“future conditions” model. This model includes approximately 95 square ﬁiles of watershed,
which contributes runoff to both Queen Creek Wash and Sanokai Wash. The “existing
conditions” model was not considered in the analysis.

The base hydraulic model used for this study was a HEC-RAS model compiled by FCDMC,
which included portions of original HEC-2 and/or HEC-RAS model assembled by the following
entities: Wood & Associates, (now Wood-Patel), Coe & Van Loo, FCDMC, Collins-Pina (now
Tetratech). This compilation model extends from the Southern-Pacific Rail Road (SPRR) on the
upstream end, to the‘East Maricopa Floodway (EMF) on the downstream end.

B. Mapping and Utilities

At project startup, FCDMC supplied all of the aerial mapping that had been performed to date in
the project area. This mapping was generated as part of other hydrologic or hydraulic studies
performed in the area. The HEC-RAS and HEC-2 models that were pasted together to form the
compilation HEC-RAS model supplied by FCDMC were created from this mapping. Two
different sources generated this mapping- the reach from the EMF to Hawes Road was
performed by Kenney Aerial Mapping (KAM), while the reach from Hawes Road to the
Maricopa County line was generated by Aerial Mapping Company (AMC). This mapping was
reportedly based on National Geodetic Vertical Datum of 1929 (NGVD °29).

Evaluation of this mapping and comparison with the survey being performed as part of this
project showed that the mapping provided by FCDMC was not on NGVD ’°29 as reported, and in
fact, had vertical control errors that would render it useless until corrected. Certain elevation
reference marks (ERM’s) in the Queen Creek/Gilbert area appear to be stamped with erroneous
elevations. Some of these ERM’s were used for the vertical control for the FCDMC mapping.
This introduced a “tilt” or a “vertical skew” in the mapping. Once this was discovered, the
vertical control points that were used for the FCDMC mapping were resurveyed and a
“correction factor” was calculated for each set of mapping. The original mapping companies
then corrected the mapping based on the correction factors. It should be noted that a decision
was made to use North American Vertical Datum of 1988 (NAVD ’88) for this project.

A full report of the mapping errors and corrections, produced by Bob Phillips of GPS Services,
can be found in Appendix A.

In addition to the FCDMC mapping, a 500’ swath of new mapping was generated along Queen
Creck Wash from Sossaman Rd. to Hawes Rd. to be used for design of the wash improvements.
The new mapping was also based on NAVD °88 datum. 'A digital photo was also generated,
which can be overlain with the mapping CAD file.

Utility companies in the area were contacted and petitioned for their utility quad maps for the
area. Utility companies include Queen Creek Water Company, Queen Creek Irrigation District,
SRP, Qwest, and Cable America. The Town of Queen Creek supplied all of the sewer drawings
for the area.

C. Sediment Sampling
Soil samples were taken from 15 different locations along the Wash between Power Road and
Ellsworth Road. Test pits were excavated to a depth of 3 feet, and representative samples were
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extracted from the pit. Ten samples were taken from bed material, and 5 samples were taken
from bank material. The results of the laboratory tests on these samples are included in
Appendix B.

III. HYDROLOGY

A. Introduction

The HEC-1 model for the Queen Creek/Sanokai watershed was provided by FCDMC. This
model includes the contributory area downstream from the Sanokai Detention Dike, also called
the Sanokai Flood Retarding Structure (FRS). The FRS upstream area was input as a coded
hydrograph with no runoff parameters. It does not, however accurately model the contributory
area upstream from the FRS. The outlet structure under the FRS drains into Queen Creek Wash,
and has a major impact on the flow within Queen Creek Wash. The HMP itself states that this
outflow should be studied in greater detail for any future studies. This project constitutes a
“future study” referred to by the HMP.

Following is a discussion regardiﬁg project hydrology, and specifically, hydrology for the area
upstream of the FRS. Refer to the report entitied Queen Creek Wash — Hawes Road to Power
Road — Revised Hydrology — Technical Memorandum #1 for the full appendices and results of
the study.

B. EXxisting Hydrology

A HEC-1 hydrology model of the Queen Creek area was assembled for FCDMC as part of the
Queen Creek Area Drainage Master Study (ADMS). Hydrology was performed for Sanokai
‘Wash as part of the Sanokai Wash Flood Insurance Study (FIS). Although each of these models
employed different unit hydrograph methods, they were combined, with slight modifications, for
the Queen Creek/Sanokai Wash Hydraulic Master Plan (HMP). The resulting model may be
thought of as 1 model with 2 distinct “sides™- the Queen Creek side and the Sanokai Wash side.
Each “side” in the combined model maintains its own unit hydrograph method.

Subbasins contributing to the Sanokai Wash watershed in the HEC-1 model employ Time-Area
data (UA records) in conjunction with the Clark Unit Hydrograph Method to generate runoff
hydrographs. The Clark Unit Hydrograph Method uses 2 variables in the hydrograph
transformation process; T, (time of concentration) & R (a storage coefficient). The variable T is
unique to a specific subbasin and storm frequency.

Subbasins contributing to the Queen Creek Wash watershed in the HEC-1 model use unit
hydrograph data (U1 records) to generate runoff hydrographs. This unit hydrograph information
is unique to a specific subbasin, but not specific to storm duration or frequency. In other words,
different frequency storm models may be run using the same Ul records, by simply varying the
precipitation depth in the model.

The most upstream point of the -Queen Creek Wash side of the model is at the Sanokai Flood
Retarding Structure (FRS). The FRS has a 4-barrel, 72-inch reinforced concrete pipe outlet. The
runoff passed through this outlet is the inflow to the Queen Creek Wash side of the HEC-1
hydrology model. For the Queen Creek ADMS, and thus the Queen Creek/Sanokai Wash HMP,
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this hydrograph was not “generated” by the model, but rather hard-coded in the model (using QI
records) with no documentation to support the numbers.

To quote the Queen Creek/Sanokai Wash HMP, “The input hydrograph used in the Queen Creek
ADMS for outflow from the Sanokai Detention Dike was used without modification. Research
revealed that no background information on the development of the outflow hydrograph (exists)
and an analysis necessary to reevaluate the input hydrograph was outside the scope of this study.

The input hydrograph, however, has a significant impact on peak flows within Queen Creek and
should be reevaluated in future hydrologic studies.” The purpose of this study, in part, is to
report on this “reevaluated hydrograph”.

Information provided by the United States Bureau of Reclamation (USBR) indicates that there
was a hydrology model created when the FRS was constructed in 1980. This USBR model uses
the 100-year, 6-hour storm. There are 3 subbasins in the USBR model upstream of the FRS that
drain to the 4-barrel 72” outlet at Queen Creek Wash. These 3 subbasins in the USBR hydrology
model are named “Whitlow Ranch Dam”, “Sanokai”, and “Queen Creek”. The hydrographs
from these 3 basins are combined in the USBR model, and routed through the FRS outlet
structure. The resulting hydrograph is the hydrograph that the Queen Creek ADMS model
attempts to approximate with the hard coded “QI” records discussed above.

Other than the information provided in the USBR model, not much is known regarding these 3
basins. No subbasin delineation maps were provided by USBR, and though it was requested, the
drainage report could not be produced either.

Some investigation was conducted to discover more about these subbasins. Nothing was found
on the Sanokai subbasin or the Queen Creek subbasin. However, information was discovered on
the web site of the Army Corps of Engineers (COE) regarding Whitlow Ranch Dam. Whitlow
Ranch Dam is a structure constructed by the COE in 1960 to provide flood protection to
farmland and developed areas downstream. It is located just east of the community of Queen
Valley, approximately 50 miles southeast of Phoenix, and 7 miles northeast of Florence Junction.
The Whitlow Ranch Dam subbasin from the USBR hydrology model appears to be the area that
drains to this flood control basin. According to the COE, the dam crest is 110’ above the invert
of the 66” outlet pipe. When the water surface elevation in the basin is at the crest of the dam,
1007 cfs exits the basin through the outlet pipe. Outflow from the Whitlow Dam usually
percolates into the alluvial plain below the dam, and rarely travels more than a few miles
downstream. Only runoff from very large and infrequent storms will actually make its way from
Whitlow Dam to the FRS and eventually to the East Maricopa Floodway (EMF) and the Gila
River.

v C. Methodology
Two issues needed to be addressed in the hydrology model- (1) the hard coded hydrograph at the
FRS outlet needs to be confirmed or revised, and (2) the model needs to be converted from the
100-year precipitation to run several storm frequencies for the sediment transport analysis.
These 2 issues are hereafter referred to as calibration and conversion, respectively.
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1. Calibration Model:

The USBR was contacted to obtain information on the FRS outlet structure and its associated
hydrology. The USBR provided photocopies of some excerpts from their original hydrology
model. The software used for the original USBR model is unknown, however, the provided
excerpts list the information necessary to recreate these subbasins using the COE’s HEC-1
software package. The pertinent information includes subbasin area, Soil Conservation Service
(SCS) curve number, precipitation depth, and basin lag time. Using this information, a HEC-1
“calibration model” was assembled for each of the 3 contributing subbasins. The HEC-1 model
employs the SCS. dimensionless unit graph method (UD record) to generate runoff, and the SCS
curve number lo§s rate method (LS record) to calculate runoff losses.

Three iterations were made in route to the final calibration model. First, the rainfall depths and
SCS curve numbers reported in the USBR hydrology model were used in conjunction with the
standard 6-hour SCS dimensionless distribution for spillway and freeboard hydrographs to
reproduce the peak discharges and volumes from the USBR model. When compared with the
isopluvial maps shown in the NOAA Atlas II, however, the USBR rainfall depths seemed low.
Rainfall depth values were read directly from the isopluvial in the NOAA Atlas II, and then
spatially reduced based on the ratios described in the FCDMC hydrology manual. These rainfall
values were used in the 2™ calibration model, along with the same SCS curve numbers and 6-
hour dimensionless rainfall distribution. Finally, the 3" calibration model was modified to use
the standard SCS 24-hour Type II rainfall distribution to be consistent with the Queen Creek
ADMS model.

The logic of the HEC-1 model is as follows:

Hydrographs from subbasins “Sanokai” and “Queen Creek” are first generated, and then
combined together upstream from the FRS. This combined hydrograph is then hydrologically
routed through the FRS 4-72” outlet structure using a stage-storage-discharge relationship for the
FRS. The result is the “inflow” hydrograph to Queen Creek Wash at the FRS.

The “Whitlow Ranch” subbasin from the USBR model has been excluded from contributing to
the hydrograph entering Queen Creek Wash through the FRS in the calibration HEC-1 model.
The Whitlow Dam basin outlet pipe has a maximum discharge of 1007 cfs. This only occurs
when the basin is absolutely full. Because this runoff is controlled through the Dam, the peak
from the Whitlow Ranch hydrograph does not coincide in time with the peak from the Sanokai or
the Queen Creek subbasins. As discussed above, most of the flow that comes through the
Whitlow Dam percolates into the surrounding alluvial plain, and never reaches the FRS. For
these reasons, the Whitlow Ranch subbasin was excluded from the hydrograph combination that
occurs just upstream from the FRS in the HEC-1 model.

The combined hydrograph was routed through the FRS by way of a storage routing step in the
HEC-1 model. A stage-storage-discharge relationship for the FRS and its outlet was developed
for this routing. Utilizing construction plans provided by USBR, and data collected on a site
visit, an HY-8 model was developed to model the 4 barrel 72” outlet. Output from this HY-8
model was used for the stage-discharge relationship in the HEC-1 storage routing step. Stage-
storage data was found on the documentation provided by the USBR.
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Results from each iteration of the HEC-1 calibration model for peak discharge (Q) were
compared with the reported values from the USBR model. The results of this comparison may
be observed in Table 1, under subsection D- “Results”.

Once the calibration model was complete, the hydrograph at Queen Creek Wash and the FRS
was written out from the model using the “tape 21” method in HEC-1. The hard-coded
hydrograph in the Queen Creek/Sanokai Wash HMP model (HY337) was replaced with this
hydrograph generated by the calibration HEC-1 model. The result is a hydrology model that
accurately models the hydrograph entering Queen Creek Wash through the FRS.

These steps were Tepeated for each frequency storm. The point rainfall values were read from
the NOAA Atlas II isopluvial maps, those values were then reduced based on the recommended
ratios in the FCDMC Hydrology Manual, and the calibration HEC-1 model was run using the
reduced point rainfall depths. The hydrograph entering Queen Creek Wash through the FRS was
written out to “tape 217, This hydrograph was then inserted in the HMP HEC-1 model in place
of the undocumented hydrograph “HY337”.

2. Model Conversion:

The Queen Creek/Sanokai Wash HMP model uses the 100-year, 24-hour storm. As discussed
above, the sediment transport study being conducted as part of this project requires the 2-year, 5-
year, 10-year, 25-year, 50-year, and the 100-year storm hydrographs. Recall that the HMP
model has 2 distinct “sides”, each of which employs a different method to calculate runoff. Also
recall that the Queen Creek side uses unit hydrograph input that is not unique to storm duration
or frequency. This means that different frequency storms can be modeled for the Queen Creek
side of the model, by simply varying the value of the point rainfall depth.

The point rainfall depth of each required frequency storm was estimated from the isopluvial
maps in the FCDMC hydrology manual. These rainfall depths were reduced based on the
drainage area and input into the modified HMP HEC-1 model on the JD records. In addition to
the watershed point rainfall depth modification, the hard coded hydrograph entering Queen
Creek Wash at the FRS was modified per storm frequency.

Because the Sanokai Wash side of the HMP model uses the Clark Unit Hydrograph Method, and
therefore T,, which is specific to storm frequency, varying the rainfall depths is not a valid
method to model the Sanokai Wash watershed for storms of different frequencies. The work
required to update all of the subbasins contributing to the Sanokai Wash watershed for valid
modeling of different frequency storms is beyond the scope of this project and study. It is
important to note that the revised HEC-1 models generated for this study are valid for analysis of
Queen Creek Wash only.

D. Results

1. Calibration Model:
Table 1 shows the 100-year peak discharges at key points in the calibration models. The 1%
calibration is an attempt to reproduce the 6-hour storm USBR hydrology using the same
parameters used in the USBR model. The resulting Queen Creek and Sanokai subbasin peak
discharges are within 5% of the USBR values and the 100-year peak discharge out of the FRS is
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within 12% of the USBR value. The 2™ and 3™ Calibration runs were intended to investigate the
effect of modeling the FRS watershed using methods and storms employed in the HMP model
for consistency with the modeling downstream of the FRS. The 2" Calibration utilized
published rainfall data from NOAA Atlas II and the 3™ Calibration utilized the same 24-hour
rainfall distribution used in the HMP model. The changed rainfall resulted in higher peak runoff
rates within each subbasin, but produced peak discharges into and out of the FRS within 4% of
the USBR reported values.

" Table 1 - HEC-1 Model Calibration Peak Discharge Comparison

1 usBr ® P
Model Description: Model Calibration Calibration 3" Calibration
Model Name: n/a 1calibr8.dat 2calibr8.dat 3calibr8.dat
Point of Interest Qoo Qpeatc Qpeare Qpesk
Whitlow D2 | 28,781 cfs 25,000 cfs 27,814 cfs 38241 cfs
QueenCreek | ggsacts 8,380 cfs 8,336 cfs 10,712 cfs
Sanokai Subbasin 5,575 cfs 5,704 cfs 5,166 cfs 6,722 cfs
Into FRS 17,000 cfs 13,954 cfs 13,386 cfs 17,138 cfs
Out of FRS 1,113 cfs 977 cfs 969 cfs 1,063 cfs

Table 2 shows the 100-year volume of runoff at key points in the calibration models. Recall that
calibration models 1 and 2 use the 100-year, 6-hour storm, as does the original USBR hydrology
model. The volume of runoff impounded by the FRS as predicted by calibration model 1 is
within 5% of the USBR model. The volume predicted by calibration model 2 is within 8% of the
USBR model. As expected, calibration model 3, which uses the 24-hour storm, predicts volumes
much higher than the USBR model. The runoff predicted by calibration model 3 to be
impounded behind the FRS is 44% higher than the USBR model value.

Table 2 — HEC-1 Model Calibration Volume Comparison

lst znﬂ
Mode! Description: USBR Model Calibration Calibration 3" Calibration
Model Name: n/a 1calibr8.dat 2calibr8.dat 3calibr8.dat
Point of Interest Volume Volume Volume Volume
Whitlow Dam
Subbasin 10,989 ac-ft 10,990 ac-ft 12,214 ac-ft 19,198 ac-ft
Q“;ﬁ&‘g:“ 5,147 ac-ft 5,148 ac-ft 5,121 ac-ft 7,853 ac-ft
Sanokai Subbasin 2,916 ac-ft 2,916 ac-ft 2,639 ac-ft 4,269 ac-ft
Impounded by FRS 8,424 ac-ft 8,064 ac-ft 7,760 ac-ft 12,122 ac-ft
Dibbdle & Associates 8 Queen Creek Wash
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Based on these comparisons of peak discharge and volume, calibration model 3 is judged to be
acceptable for use in this project.

2. Model Conversion:
Once the calibration model was deemed acceptable, the hydrograph entering Queen Creek Wash

through the FRS was inserted into the HMP model in place of the undocumented hydrograph
“HY337”. Table 3 shows a comparison of 100-year peak flows as predicted by each of the
models at points along Queen Creek relevant to this project. Note that the flows near the project
area predicted by the revised model are approximately 400 cfs lower than those predicted by the

HMP model.

Table 3 - 100-year Peak Flows: HMP Model vs. Revised Model

Location: Queen Creek @ HMP Model Revised 100-Year Model
Sanokai FRS Outlet: | 1695 cfs 1380 cfs
Hawes Road: | | 3242 cfs 2831 cfs
Sossaman Road: “ 3242 cfs 2839 cfs
Power Road: 3254 cfs 2856 cfs

Table 4 shows peak flows in the project area predicted by each of the frequency storm models
developed for this study.

Table 4 - Peak Flows: All Frequencies of Revised Models

Frequency:
Queen Creek @ 100-year 50-year 25-year 10-year 5-year 2-year
Sanokai FRS 1380 cfs 1337¢ts | 1274chs | 1197¢f | 1115¢k | 1036 cfs
Qutlet:
Hawes Road: 2831 cfs 2460 cfs 2086 cfs 1769 cfs 1381 cfs 1039 cfs
Sossaman Road: 2839 cfs 2456 cfs 2075 cfs 1762 cfs 1374 cfs 1039 cfs
Power Road: 2856 cfs 2449 cfs 2069 cfs 1757 cfs 1370 cfs 1039 cfs
IV. CHANNEL PRE-DESIGN

A. Introduction
The existing wash consists of constructed berms on both sides of the wash, and a thick, sandy

bed. Existing vegetation in the wash includes mature and seedling Palo Verde and Mesquite
trees, as well as other species. Most of this vegetation is concentrated along the toes of slopes.
The existing vegetation in the wash may be observed on the design plan exhibits included in
Appendix E.
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APPENDIX C

Proposed Condition Hydraulic Model
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HEC-RAS Pian: Imported Pla River: RIVER-1 Reach: Reach-1
"~ Reatt Sta.- rotal "M STElBV: V.S." | "E.G'Elev Vel Chnl|: Flow At Top Width | Froude # Chl
2839.00 1354.03 1358.88 1359.33 0.002073 5.37 528.73 158.79 0.52
2839.00 1353.80 1358.78 1359.12 0.001580 4.65 610.76 186.12 0.45
2839.00 1353.60 1358.34 1358.90 0.002588 5.99 474.04 142.32 0.58
2839.00 1353.30 1358.19 1358.63 0.002038 5.34 531.41 158.75 0.51
2839.00 1353.10 1357.99 1358.43 0.002034 5.34 531.66 158.74 0.51
2839.00 1352.90 1357.78 1358.23 0.002041 5.34 531.43 158.94 0.51
2839.00 1352.69 1357.58 1358.02 0.002031 5.33 532.58 159.25 0.51
2839.00 1352.48 1357.37 1357.82 0.002060 5.34 531.81 © 160.39 0.52
2839.00 1352.28 1357.16 1357.61 0.002088 5.36 529.79 160.46 0.52
2839.00 1351.97 1356.99 1357.40 0.001856 5.13 553.74 164.07 0.49
2839.00 1351.76 1356.81 1357.22 0.001778 5.10 556.67 160.97 0.48
2839.00 1351.56 1356.58 1357.03 0.001952 5.35 531.08 153.27 0.51
2839.00 1351.40 1356.26 1356.79 0.002615 5.89 482.34 150.23 0.58
2839.00 1351.20 1355.85 1356.49 0.003304 6.44 440.92 142.96 0.65
2839.00 1350.90 1355.69 1356.17 0.002264 5.54 512.25 156.72 0.54
2839.00 1350.70 1355.45 1355.94 0.002337 5.61 506.31 155.88 0.55
2838.00 1350.50 1355.18 1355.69 0.002494 5.73 495.40 155.00 0.56
2838.00 1350.30 1354.94 1355.44 0.002483 5.72 496.61 155.42 0.56
28398.00 1350.11 1354.61 1355.17 0.002922 6.03 471.05 153.94 0.61
2839.00 1349.81 1354.32 1354.88 0.002870 6.00 473.05 153.48 0.60
2839.00 1349.50 1354.13 1354.60 0.002221 5.50 516.39 157.38 0.53
2839.00 1349.19 1353.85 1354.36 0.002489 5.71 497.31 156.30 0.56
2839.00 1348.89 1353.63 1354.11 0.002327 5.58 508.33 156.95 0.55
2839.00 1348.58 1353.50 1353.89 0.001652 5.01 567.04 159.04 0.47
2839.00 1348.27 1353.49 1353.72 0.000927 3.82 742.38 203.11 0.35
2839.00 1347.97 1353.42 1353.63 0.000771 3.64 780.75 200.48 0.32
2839.00 1347.66 1353.22 1353.53 0.001161 4.42 642.21 167.08 0.40
2839.00 1347.40 1352.42 1353.28 0.003688 7.45 381.18 107.70 0.70
2839.00 1347.20 1352.16 1352.90 0.003202 6.93 409.48 115.97 0.65 i
2839.00 1347.00 1351.88 1352.58 0.002961 6.70 423.71 119.14 0.63 ‘
2839.00 1346.80 1351.63 1352.28 0.002736 6.49 437.42 121.61 0.60
2839.00 1346.60 1351.47 1352.01 0.002111 5.87 483.38 128.47 0.53
2839.00 1346.39 1350.76 1351.69 0.003852 7.74 366.95 97.20 0.70
2839.00 1346.18 1350.42 1351.29 0.003822 7.47 380.28 109.82 0.71
2839.00 1345.88 1350.15 1350.89 0.003388 6.87 413.09 123.80 0.66
2839.00 1345.56 1350.08 1350.55 0.001981 5.54 512.23 141.78 0.51




HEC-RAS Plan: Imported Pla River: RIVER-1 Reach: Reach-1 (Continued)

' Wa G Sio i op Width_.| Froude # Chi.
~(cfs : {tt ft) ) qf
2839.00|  1345.20]  1350.02 1350.36|  0.001235 4.66 609.72 153.71 0.41
2839.00]  1344.80]  1349.64 1350.17|  0.002279 5.89 482.07 135.31 0.55
2839.00]  1344.58|  1349.35 1349.95|  0.002171 6.21 457.43 112.36 0.54
2839.00|  1344.26]  1349.10 1349.72]  0.002248 6.31 450.22 111.71 0.56
2839.00)  1343.95|  1348.84 1349.49]  0.002392 6.45 440.12 110.96 0.57
2839.00|  1343.70|  1348.70 1349.20]  0.002531 5.67 500.40 159.84 0.57
2839.00|  134347|  1348.46 1348.95|  0.002445 5.61 506.49 160.07 0.56
2839.00) 134320  1348.27 1348.71]  0.002057 5.32 533.20 160.89 0.52
2839.00] 134300  1348.07 1348.50]  0.002023 5.30 535.86 160.93 0.51
2839.00)  1342.76)  1347.83 1348.29|  0.002221 5.45 521.11 161.00 0.53
2839.00] 134250  1347.61 1348.07|  0.002212 5.43 523.12 161.88 0.53
2839.00] 134238  1347.30 1347.82|  0.002684 5.79 490.37 159.24 0.58
2839.00|  1342.20]  1347.05 1347.55|  0.002555 5.69 498.84 157.84 0.56
2839.00)  1342.00)  1346.76 1347.29|  0.002648 5.83 486.85 151.78 0.57
2839.00  1341.88]  1346.49 1347.02|  0.002740 5.80 489.87 159.03 0.58
2839.00]  1341.70|  1346.11 1346.70]  0.003519 6.15 461.30 168.05 0.65
21100 5] 2830.00]  1341.53]  1344.75] 134475  1346.10]  0.008388 9.33 304.23 113.82 1.01




channel 6--17-02 (pipe and conservation) Imported Plan 01 6/18/02
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channel 8--17-02 (pipe and conservation) imported Plan 01 6/18/02 channel 6--17-02 (pipe and conservation) Imported Plan 01 6/18/02
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channetl 6--17-02 (pipe and conservation) imported Plan 01 6/18/02 channel 6--17-02 (pipe and conservation) Imported Plan 01 6/18/02
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channel 8--17-02 (pipe and conservation) Imported Plan 01 6/18/02

channel 6--17-02 (pipe and conservation) Imported Plan 01 6/18/02
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channel 6--17-02 (pipe and conservation) Imported Plan 01  6/18/02

channel 6--17-02 (pipe and conservation) Imported Plan 01 6/18/02
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channel 6--17-02 (pipe and conservation) Imported Plan 01 6/18/02 channel 6--17-02 (pipe and conservation) Imported Plan 01  6/18/02
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channel 6--17-02 (pipe and conservation) Imported Plan 01 6/18/02 channel 6--17-02 (pipe and conservation) imported Plan 01 6/18/02
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channel 6--17-02 (pipe and conservation) Imported Plan 01 6/18/02

channel 6--17-02 (pipe and conservation) Imported Plan 01 6/18/02
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Elevation (ft)

Elevation (ft)

channel 6--17-02 (pipe and conservation) Imported Plan 01 6/18/02
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channel 8--17-02 (pipe and conservation) Imported Plan 01 6/18/02
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Elevation (ft)

Elevation (ft)

channel 6--17-02 (pipe and conservation) Impoited Plan 01 6/18/02
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channel 6--17-02 (pipe and conservation) Imported Plan 01 6/18/02
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HEC-RAS Plan: Imported Pla River: RIVER-1 R

each: Reach-1

Re Chi ""Froude # Chi "~
{cfs) = it (it : (f): : o EF RN

2839.00 1353.99 1358.86 1359.31 0.002068 5.37 528.65 158.44 0.52

2839.00 1353.77 1358.71 1359.09 0.001904 4.90 579.12 187.30 0.49

2839.00 1353.56 1358.31 1358.85 0.002501 5.88 482.43 145.02 0.57

2839.00 1353.34 1358.13 1358.60 0.002219 5.50 516.34 157.53 0.54

2839.00 1353.10 1357.90 1358.37 0.002217 5.50 516.28 157.37 0.54

2839.00 1352.90 1357.68 1358.15 0.002235 5.51 515.04 157.34 0.54

2839.00 1352.69 1357.45 1357.93 0.002285 5.55 511.32 157.11 0.54

2839.00 1352.47 1357.21 1357.70 0.002328 5.58 508.36 157.01 0.55

2839.00 1352.25 1356.96 1357.46 0.002404 5.65 502.88 156.54 0.56

2839.00 1352.00 1356.72 1357.22 0.002387 5.64 503.69 156.38 0.55

2839.00 1351.80 1356.46 1356.97 0.002541 5.75 493.86 156.00 0.57

2839.00 1351.60 1356.16 1356.70 0.002710 5.90 481.44 163.57 0.59

2839.00 1351.38 1356.18 1356.45 0.001209 4.20 675.61 195.23 0.40

2839.00 135116 1355.98 1356.31 0.001451 4.61 615.94 177.98 0.44

2839.00 1350.90 1355.60 1356.11 0.002472 5.70 497.78 155.86 0.56

2839.00 1350.70 1355.33 1355.85 0.002629 5.82 487.78 155.16 0.58

2839.00 1350.50 1355.01 1355.57 0.002900 6.01 472.24 154.04 0.61

2839.00 1350.29 1354.61 1355.25 0.003506 6.40 44354 151.86 0.66

2839.00 1350.08 1353.30 1353.30 1354.66 0.008377 9.33 304.15 113.63 1.01

2839.00 1348.36 1353.13 1353.61 0.002273 5.55 511,82 156.87 0.54

2839.00 1348.10 1352.91 1353.38 0.002222 5.50 515.86 157.28 0.54

2839.00 1347.90 1352.68 1353.16 0.002276 5.55 511.80 157.03 0.54

2839.00 1347.70 1352.44 1352.93 0.002329 5.59 507.99 156.81 0.55

2839.00 134750 1352.19 1352.69 0.002433 5.67 500.73 156.32 0.56

2839.00 1347.28 1352.21 1352.47 0.000945 4.14 686.28 169.14 0.36

2839.00 1347.06 1352.11 1352.37 0.001079 4.06 698.97 195.62 0.38

2839.00 1346.85 1351.78 1352.21 0.001953 5.27 539.02 159.31 0.50

2839.00 1346.60 1351.44 1351.99 0.002184 5.95 477.48 127.82 0.54

2839.00 1346.40 1351.22 1351.77 0.002201 5.96 476.26 127.75 0.54

2839.00 1346.20 1350.99 1351.55 0.002241 6.00 473.37 12755 0.55

2839.00 1345.98 1350.76 1351.33 0.002275 6.03 471.03 127.39 0.55

2839.00 1345.77 1350.52 1351.09 0.002345 6.09 466.02 126.91 0.56

2839.00 1345.50 1350.29 1350.86 0.002284 6.04 470.11 127.15 0.55

2839.00 1345.30 1350.05 1350.63 0.002340 6.09 466.17 126.80 0.56

Reach-1. 2839.00 1345.10 1349.80 1350.39 0.002436 6.18 459.75 126.22 0.57
Reach-1 |2¢ 2839.00 1344.90 134975 1350.14 0.001445 5.02 565.80 143.36 0.45




“Froude # Chl -

2838.00 1344.68 1349.67 1349.99 0.001166 0.40
2839.00 1344.47 1349.45 1349.86 0.001492 0.45
2839.00 1344.25 1349.12 1349.66 0.002145 128.40 0.54
2839.00 1344.00 1348.92 1349.45 0.002063 128.75 0.53
2839.00 1343.80 1348.72 1349.24 0.002052 128.89 0.53
2839.00 1343.60 1348.60 1349.02 0.001873 159.58 0.50
2839.00 1343.40 1348.41 1348.83 0.001857 159.79 0.49
2839.00 1343.20 1348.23 1348.64 0.001841 159.88 0.49
2839.00 1343.06 1347.97 1348.44 0.002117 150.66 0.53
2839.00 1342.87 1347.75 1348.23 0.002170 151.68 0.53
2839.00 1342.68 1347.54 1348.01 0.002172 153.18 0.53
2839.00 1342.48 1347.30 1347.79 0.002268 152.01 0.54
2839.00 1342.29 1347.09 1347.56 0.002203 157.70 0.563
2839.00 1342.10 1346.85 1347.33 0.002299 156.96 0.54
2839.00 1341.90 1346.59 1347.08 0.002455 157.29 0.56
2839.00 1341.70 1346.32 1346.83 0.002802 170.54 0.59
2839.00 1341.53 1345.90 1346.51 0.003287 152.49 0.64
2839.00 1341.34 1344.54 1344.54 1345.94 0.008307 107.37 1.01
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