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EXECUTIVE SUMMARY

' RITOCH-POWELL & Associates (RPA) has been retained by the Flood Control District of
Maricopa County (District) to complete a final design of the 115th Avenue and Union Hills
Drive Improvement Project (Project). Assignment #1 authorized RPA to complete the 30%
design of the entire project including Phase 1, 2, and 3. Assignment #2 authorized the final
design of the Phase 1 improvements, and Assignment #3 authorized the final design on the
Phase 2 improvements. The Phase 3 improvements will be done in a future project. The
study area is located mainly between the Agua Fria River on the west, 99" Avenue on the
east, Rose Garden Lane to the north, and the Greenway alignment on the southern end.
There are three jurisdictions in the study area, the City of Peoria (Peoria), the City of

Surprise (Surprise), and Unincorporated Maricopa County.

This design report documents drainage improvements to the 115" Avenue and Union Hills
Drive study area. The purpose of the project is to capture the 100-year flood from the
watershed within a channel, storm drain, and basin system and safely convey the floodwater
to the Agua Fria River. The project will mitigate roadway flooding, especially at several
intersections in the study area including the 107" Avenue and Union Hills Drive intersection,
. and the 115" Avenue and Bell Road intersection, as well as provide positive drainage for the

Canyon Ridge drainage channel.

The District is partnered with Peoria and Surprise through an executed Intergovernmental
Agreement (IGA) FCD2012A005 that specifies each agency’s engineering and financial
responsibilities. The District has conducted several hydrologic and alternative analysis
studies for this area to assess flooding issues and developed preferred mitigation measures.
The District completed a design concept report (Reference 1) that analyzed flooding issues
and recommended flood mitigation solutions. The District completed a Value Analysis (VA)
workshop (Reference 2) and the District's VA developed potential solutions that were further
studied by the District and documented in their alternative analysis report (Reference 3).

This report updated the DCR hydrology and hydraulics and identified the preferred solution.

The hydrology and hydraulics were updated in our analysis using one foot topography,
updated landuse, and better utility information. This information was used to design, prepare
construction documents, and complete utility coordination. This project is divided into three

‘ phases; the first phase includes drainage improvements from Union Hills Drive south to the

e e e—— e —
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Agua Fria River. The second phase includes improvements along Union Hills Drive
. between 107" Avenue and 115" Avenue along with improvements along 107" Avenue
between Palm Tree Drive and Union Hills Drive. The third phase will improve the Beardsley
Road channel from 111" Avenue to 115" Avenue and includes a storm drain along 115"

Avenue south to the first phase storm drain, which ends north of Union Hills Drive.
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INTRODUCTION

1.1

1.2

1.3.

. Project Location

The overall study area for this project is approximately 5.2 square miles and includes
portions of Peoria, Surprise, and unincorporated portions of Maricopa County. The
majority of the drainage infrastructure is located along 115" Avenue from Union Hills
Drive to the Agua Fria River just north of Grand Avenue. The study area is shown on

Figure 1.

. Need and Purpose

There are several areas within the study area that have recurring flooding issues, due to
the lack of regional drainage infrastructure. The intersection of Union Hills Drive and
107" Avenue floods often and restricts vehicular access during even minor rainfall. The
Paradise RV storage basins overtop and can take several days to percolate ponded
water. The intersection of 111" Avenue and Union Hills Drive floods and overtops the
roadway as runoff flows into the Peoria storage basin. The Bell Road culvert overtops
and floods the roadway causing damage to the Sun City drain upstream of the roadway.
The Beardsley Road channel overtops causing damage near the intersection of 115"
Avenue and the Coyote Lakes golf course. The Canyon Ridge channel, which was
constructed by a developer, has no outfall and there are several areas where storm
water does not drain and remains ponded for hours. The existing channel south of Bell
Road has inadequate capacity for the 100-year flows. The proposed design will
mitigate these ponding and flooding issues and convey the 100-year flows to the Agua

Fria River and provide a dedicated outfall with 100-year capacity.

Scope

The information and analysis presented in this design report is a part of the scope of
work performed by RPA for the District under Contract No. 2013C003. The scope
includes preparation of baseline hydrologic and hydraulic analysis, data collection, utility
research, preparation of cost estimates, and final design plans. Assignment #1 scope
of work included 30-percent design of all three phases of this project. Assignement #2
completed the final design of Phase 1. Assignment #3 scope of work includes
completion of Phase 2 part of the project including final plans, special provisions and

the engineer’s construction cost estimate.

Phase | and 2 — Final Design Report
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' 115t Avenue and Union Hills Drive
Figure 1 — Study Area




2. DATA COLLECTION AND PROJECT DATA

Data was provided by the District from the previous studies and concept reports completed

for the study area. This information is included in the references.

2.1. Aerial Topographic Survey / Datum

2.1,

2.1.2.

2.1.3.

Project Datum
The GIS information provided by the FCD is on NAVD 88 datum. The
benchmark locations and geometric control sheet is located on Sheet 18 of the

100-percent plans.

Aerial Topographic Survey

An aerial topographic survey was performed in conjunction with the Phase 1
analysis for the project area. The aerial topographic survey included the entire
area for improvements on all 3 phases and was flown at an altitude sufficient
to provide 1-foot contours. The aerial topography includes all planimetric
features that are necessary to create the digital terrain model (DTM) required
for producing the 1-foot contours. These features include curbs, gutters, and

break lines and this information was utilized with the final design.

Field Survey
Field survey was performed by RPA to supplement the aerial mapping. The
field survey included setting the panel points used for the aerial mapping.

Blind panel points were provided by the District to verify the mapping

accuracy. The survey information is Appendix F.




3. HYDROLOGIC ANALYSIS
. 3.1. Existing Hydrologic Models

There have been many studies performed on this area over the last 25 years. The first
Area Drainage Master Plan (ADMP) for this area was completed in 1987 (Reference 5).
The results from that study were used to construct many of the storm drains within the
southern developed portions of the study area. The study area went through major
development after the initial ADMP was completed and were not designed with regional
drainage as a consideration. There were many disconnected drainage systems and
systems with no positive outfalls causing flooding within the study area and an update
to the original study was necessary. The District, City of Peoria, and the City of
Glendale funded the ADMP Update (Reference 6), which was completed in 2001. This
study updated the hydrology and accounted for all recent development in the area. An
alternative analysis with recommended solutions was also part of the study. Many of
these regional drainage solutions proposed in that update have been constructed by the
District, including the Rose Garden Lane channel and basin and the 83rd Avenue
Storage Basin. These improvements have decreased the flows reaching the 115"
Avenue and Union Hills project area. This 115th Avenue and Union Hills Drive
’ Drainage Improvement project area was also included as a recommended alternative in

that report.

The District authorized the Glendale/Peoria ADMPU Northwest Region Update
(Reference 7) in 2006. This study would include any recent development as well as
any planned development in the study area to study the effects on the proposed
drainage infrastructure from the 2001 study. The Northwest Update included the Rose

Garden Lane and 83rd Avenue Storage Basin project in the hydrologic analysis.

The recommended improvements from the ADMP update along 115th Avenue,
Beardsley Road, and Union Hills Drive were not constructed. The area continued
flooding and the District authorized another study, the Glendale/Peoria ADMPU 107th
Avenue and Union Hills Drive Design Concept Report which was completed in 2010

(Reference 1). This DCR analyzed flooding issues and recommended solutions to

mitigate flooding hazards.

se I and 2
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3.2.

3.3.

A Value Analysis Workshop was held in June 2012 at the District with the purpose of
improving performance and constructability as well as enhancing value of the proposed
project. This workshop was attended by the City of Peoria, the City of Surprise and
District staff. It was mediated by an independent third party and the results of the
meeting were presented in the Design Concept Report Phase Value Analysis Workshop
Final Report (Value Report). The project team brainstormed possible alternatives to the
DCR design and ranked them accordingly. The Value Report proposed some
additional alternatives that should be evaluated by District staff. These alternatives
would use the new NOAA 14 rainfall as well as unsteady HEC-RAS modeling, which

would most likely reduce the size of the drainage infrastructure.

The District analyzed the alternatives developed in the Value Report and presented the
recommended alternative in the 115th Avenue and Union Hills Project Alternatives
Analysis (District Report), which was completed in March 2013. The District determined
that a basin at the northeast corner of 115" Avenue and Bell Road would not be
effective. The report recommended the current planned concept for handling Beardsley
Channel storm flows, which includes a splitter structure at 115" Avenue and Beardsley
Road and a storm drain system along 115" Avenue between Beardsley and Union Hills
Drive. The District report also recommended dividing the proposed improvements into

three phases.

Hydrologic Revisions — Existing Conditions

The previous hydrology models generated for the design concept reports were
reviewed to determine if they were adequate for use in the final design. Since the
previous models did not use the District's GIS information, and many of the basin
delineations were not correct, it was decided that a new model would be developed for
this design project. The previous models were used for concept reports and were not
required to be as accurate. A memorandum documenting the discrepancies of the

previous model is included in Appendix C.

Summary of Hydrologic Modeling Results — Existing Conditions

A flow comparison of the hydrologic model developed in the previous accepted ADMPU

to the developed condition hydrology model is shown on Table 1 below. There was not

Phase | and 2 - Final Design Repori
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a 24-hour model developed for the 2010 DCR (Reference 1). Figure 2 located in
' Appendix C shows where the concentration points are located.

Table 1 — HEC-1 Model Flow Comparison

CA07B(5) | Agua Fria
ADMPU Exist. Conditions (Entellus, Inc.) 502 792 1995 2087

RPA Developed Conditions HEC-1 model 303 752 1510 1931

3.4. Summary of Hydrologic Modeling Results — Developed Conditions

The revised existing model was modified to reflect the design changes. The stage-
storage-discharge information for the two proposed storage basins and outlet pipes at
111" Avenue and Union Hills Drive is coded into the HEC-1 model. The updated split
flow analysis results were incorporated into the developed HEC-1 model. This model is

included in Appendix C and the flows are shown on Figure 2.
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4. EXISTING DRAINAGE FACILITIES

The ownership of the existing roadways and drainage facilities was determined in the DCR

(Reference 1). The drainage facilities and hydraulic models are shown on Figure 3 located

in Appendix D. A discussion detailing the area drainage systems is included below.

4.1. Existing Drainage Systems

4.1.1.

Beardsley Road Channel

The existing Beardsley Road channel is earthen between 115" Avenue and the
113" Avenue alignment. A portion of this channel bank is a designed
underground embankment for the Coyote Lakes development and there is an
existing FEMA floodplain to the north of that embankment. The existing
conditions were modeled using information from the aerial topographic
mapping supplemented by ground survey. The channel lacks capacity west of
the 113th Avenue alignment. There are dual 36-inch corrugated metal pipes
(CMP’s) conveying flows from this channel into the Coyote Lakes golf course.
These culverts are not large enough to carry all of the 100-year flows and this
channel section often overtops during rainfall events (See Figure 4) causing

damage to 115th Avenue, the southern channel bank, and the adjacent gravel

pit.

There was damage to the northern end of the Coyote Lakes golf course from
storm flows in 2010. The golf course management enlarged an existing basin

to mitigate future storm damage.

Figure 4 — Beardsley Road Channel at 115" Avenue
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4.1.2.

RITOCH-POWELL
& Associates
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Union Hills Drive Drainage

4.1.2.1.

4.1.2.2.

Union Hills Channel

There is an earthen channel within the roadway rights-of-way on the
south side of Union Hills Drive between 107" and 111" Avenue. The
channel decreases in size and lacks capacity as it nears 111" Avenue

and flows overtop the channel and flow onto the roadway.

A portion of storm water runoff from Sun City is conveyed into a
concrete channel that drains into two small culverts at the 107"
Avenue and Union Hills Drive intersection. The channel section is
upstream of these culverts and runoff overtops and floods the

intersection during rainfall events, see Figure 5.

- % A RS R A SO

Figure 5 — Inlet at 107" Avenue and Union Hills Drive

Paradise RV Basins

A large area drains to two small basins at the southern end of the
Paradise RV resort. There is no drainage outlet in these basins and
the southwest basin does not have any drywells. When this basin’s
capacity is exceeded, runoff overtops the basin and flows onto Union
Hills Drive and continues west. The ponded water in the southwest
basin does not percolate efficiently and can take over a week to drain.
The southwest basin is located above the Kinder-Morgan 20-inch high
pressure gas line; therefore, a majority of the basin cannot be

lowered.

Phase 1 and 2 — Final Design Report
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4.1.4.

4.1.2.3. City of Peoria Storage Basin
The City of Peoria constructed a retention basin northwest of 111th
Avenue and Union Hills Drive. This basin was designed to collect
roadway flows from 111th Avenue. The 111th Avenue and Union Hills
Drive intersection often floods and overtops the curb flowing into this
basin. There is evidence of storm damage from sheet flows into the
basin. There is no drainage outlet or drywells in this basin and water
ponds at the bottom of the basin. This basin does not drain within 36-
hours in the existing configuration, which is an issue that will be

mitigated in our design.

Canyon Ridge Channel

The Canyon Ridge Channel and detention basin system conveys flows through
the Canyon Ridge development to the outfall located at the culvert at 115"
Avenue and Bell Road. The channel begins west of 111" Avenue on the south
side of Union Hills Drive continuing west to 115" Avenue. There is a large dual
arched culvert conveying flows around an APS substation. The channel
transitions south along 115" Avenue to the Bell Road culvert within an APS
easement corridor where there are three large APS “spider” towers located in
this section. There is an earthen berm located at each tower for access and
the channel upstream acts as a storage basin. This section of channel is

maintained by the Canyon Ridge Home Owners Association (HOA).

There is an earthen berm located just north of the Bell Road culvert that
protects a sewer force main. There is a small culvert in this berm that flows
into the Sun City drain. The Canyon Ridge channel ponds behind this berm

until the water surface overtops and empties into the Sun City channel.

Sun City Drain

A portion of the Sun City Drain is located north of Bell Road from Del Webb
Boulevard west to 115th Avenue then south under Bell Road. The District
owns the drain from 112th Avenue east to Del Webb Boulevard, and the
section of the drain to the west is located in a drainage easement. The drain

turns south near 115th Avenue and Bell Road and could overtop during large
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rainfall events. A section of the drain is damaged at the Bell Road culvert,

' because it is being uplifted by hydrostatic pressure, see Figure 6.

&

I~

Figure 6 — Damage to Sun City Drain at the Bell Road Culvert

4.1.5. 115th Avenue Channel (South of Bell Road)
This channel flows south from the Bell Road culvert to the Agua Fria River, just
upstream of Grand Avenue. This channel was originally constructed to convey
flows from only Sun City and not from the Canyon Ridge development. This
. channel was constructed with shotcrete and is severely damaged along its
alignment. There are areas where vegetation limits conveyance where the
shotcrete has been washed away, see Figure 7. The channel's alignment
follows the original 40 foot drainage easement that was created by Del Webb

when Sun City was developed.

| ‘ Figure 7 — 115" Avenue South of the Bell Road Culvert
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5. HYDRAULIC ANALYSIS
‘ 5.1. Existing Condition Hydraulic Analysis

Two HEC-RAS models were created to analyze the existing drainage infrastructure in
the study area. The first model examined the capacity of the Beardsley Road channel
from 111" to 115" Avenue. The model results show the channel lacks capacity west of
the 113" Avenue alignment. The existing dual 36-inch culvert pipes located along the
La Farge sand and gravel road are undersized. The model results are shown in

Appendix D.

The second HEC-RAS model was created to analyze the existing Sun City Drain. The
cross sections are generated by supplemental survey performed by RPA. A split flow
analysis was done at two locations in Sun City to determine flows reaching the Bell Road
culvert at 115" Avenue. The results of that analysis revaled that 757 cfs would reach
the Bell Road culvert, the memorandum is located in Appendic C. The initial hydrology
information is located in Appendix C and the HEC-RAS model results are included in
Appendix D. The HEC-RAS model results indicate that the Sun City Drain has adequate
capacity. The QT box culverts overtops with floodwater less than six inches, which
. meets District requirements.

5.2. Proposed Storm Drain Analysis

5.2.1. Union Hills Drive
The proposed Union Hills system is composed of a storm drain system along
Union Hills Drive and 107" Avenue. The locations and flows for concentration
points were determined from the modified HEC-1 model and roadway spread
calculations. The first collection point is at the intersection of 107" Avenue
and Palm Tree Drive and is 11 cfs. This drainage is collected in grate inlets
located on either side on the road. The second collection point is at Sack
Drive and is 5 cfs (16 cfs total), which was distributed to the catch basins
between Palm Tree Drive and Sack Drive. These grate inlets continue along
107" Avenue to Sack Drive and are spaced approximately 300 feet apart
based on roadway spread calculations, which are included in Appendix D.
There are curb inlets on the western side of the road south of Sack Drive to

Union Hills Drive.
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There are two concentration points at the intersection of 107" Avenue and
Union Hills Drive. Two drainage basins from Sun City drain to this
intersection, the first drains into a channel flowing southwest into a drop inlet
at the intersection. The HEC-1 model calculated 25 cfs from that drainage
basin (AO7F2). There is a drop inlet at this location to collect this flow. The
second Sun City basin drains south onto Union Hills Drive and then west in
an inverted roadway section that has an inlet just east of the intersection.
The HEC-1 flows at this collection point are 49 cfs (A0O7F1) and there is a 30-
foot trench drain along the valley gutter that collects this flow. The total flow
in the storm drain at the Union Hills Drive and 107" Avenue intersection is 90

cfs.

The final collection area is at the entrance to the Paradise RV Park, where 71
cfs is collected into the storm drain (CO7E2*). The combined flow at this
location is 162 cfs and this is conveyed to the outlet in the Canyon Ridge
channel (CAO7E2). The flows at major concentration points are located in
Appendix C. There are on-grade catch basins located along the north side of
Union Hills Drive and are spaced at an average of 400-feet based on the
roadway spread calculations, which are included in Appendix D. The south
side of the road will drain though scuppers into a swale on the south side of
Union Hills Drive. The riprapped swale conitues west and flow is collected in

grated manholes along the swale.

Storm Drain Sizing: The system starts at 107th Avenue and Palm Tree Drive
with a single 24-inch concrete pipe constructed south to Sack Drive where
the pipe is increased to 30-inches. The last section of storm drain on 107"
Avenue was increased to 36-inches as flow is collected from the Sun City
spillway. The storm drain turns west at the intersection of 107th Avenue and
Union Hills Drive and is a 42-inch concrete pipe. This 42-inch pipe continues
west for 800-feet then it increases to 48-inches. The 48-inch pipe contiues to
the Paradise RV resort where the pipe is increased to a 54-inch concrete
pipe. At the intersection of 111th Avenue and Union Hills Drive, the 54-inch
pipe flows into a concrete drop manhole with a single 48-inch High-density
polyethylene (HDPE) pipe outlet. This 7 foot drop structure manhole is
required so the pipe is below the 20-inch Kinder-Morgan Engineering (KME)
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High Pressure Gas (HPG) line. The hydraulic analysis revealed that the
hydraulic grade line (HGL) is below ground and a single 48-inch pipe would
suffice for the outlet pipe. The results of that analysis are included in

Appendix D.

The slopes of the storm drain pipes are chosen based on the existing grade
of Union Hills Drive and 107th Avenue with an adequate cover maintained
through the entire system. StormCAD was used to calculate the hydraulic
grade line of the system and assure that it was one foot below the existing
ground elevation. The storm drain system calculations, roadway spread

calculations, catch basins calculations are located in Appendix D.

115th Avenue

The 115th Avenue system consists of dual 60-inch concrete pipes which
begin where the Beardsley channel intersects 115th Avenue, then will be
constructed along the east side of 115" Avenue south to the outlet into the
channel at 115th Avenue and Union Hills Drive. The flow through the
Beardsley channel prior to reaching the storm drain system is 336 cfs. The
slope of the pipes was established by the proposed inverts at the upstream
and downstream ends. The inlet elevation was established by setting the top
of the pipe to the invert of the existing double 36-inch pipes that currently
convey flow from the Beardsley channel to the Coyote Lakes Golf Course. A
design goal for this storm drain was to greatly reduce flows into the golf
course. The majority of runoff (283 cfs) will be collected and conveyed south
through dual 60-inch pipes. The excess flows can flow west through the
existing 36-inch pipes, but this flow amount is much less than current
conditions. The improved basin on the Coyote Lakes property has adequate
capacity to retain the excess flow for the 100-year storm. This basin size was
recently increased to 9 acre-feet and the reduced runoff volume into this

basin is 1.2 acre-feet.

A drop inlet structure is needed at the upstream section of the dual 60-inch
storm drain system to achieve the necessary invert elevation because there
was not enough cover. A single concrete splitter structure will be constructed

at this location. There are multiple junction structures located along the 115th

Phase 1 and 2 — Final Design Report
115" Avenue and Union Hills Drive Drainage Improvements Project
y7¢7




Avenue storm drain alignment, typically 600 feet apart. The junction
structures were used instead of manholes to allow the system to act as one

continuous system and not separate the flows unevenly.

An additional design constraint on the pipe size was the shallow cover and
minimal existing slope of 115" Avenue. The hydraulic grade line was
calculated using StormCAD to assure that it remains one foot below the
existing ground elevation (See Appendix D for all StormCAD output). The
design of the 115" Avenue storm drain system and Beardsley Road channel

will be further evaluated during Phase 3 final design.

5.3. Culvert Crossing Analysis

5.3.1.

5.3.2,

111" Avenue

The southwest basin for the Paradise RV resort does not have drywells or a
drainage outlet; therefore, water ponds in this basin for several days after
rainfall. A culvert crossing under 111" Avenue is proposed to drain this
runoff into the City of Peoria basin. The revised hydrologic model has 202 cfs
flowing into the Paradise basin which can be conveyed with dual 48-inch
reinforced concrete pipe (RCP) culverts. The culverts were initially sized
using the Federal Highway Administrations (FHA) Chart 2 for concrete pipes
with inlet control. The initial design was verified using Culvertmaster. The

calculation are included in Appendix D.

The 111" Avenue roadway drainage will be collected in eight curb inlets
along both sides of 111" Avenue. The runoff will drain into the Peoria basin

through multiple RCP storm drains and headwalls.

Peoria Basin

The City of Peoria basin is approximately 3 feet deep and will be lowered to
accommodate the proposed culverts across 111" Avenue. The entire basin
will be lowered to a total depth of 6 feet and a proposed culvert will convey
flow across Union Hills Drive. The hydraulic analysis reveals a three barrel
48-inch culvert (see Appendix D) will convey flows under Union Hills Drive.

The additional culvert is necessary because this basin collects flows from

RITOCH-POWELL
& Ass ytes

vt tgnmening and Surveymg Contustanes

Phase | and 2 — Final Design Report
115" Avenue and Union Hills Drive Drainage Improvements Project
RPA# 215115




5.4.

111" Avenue as well as flows from the Paradise RV basin. The FHWA Chart
2 was used to estimate flows though these pipes at different stages in the
City of Peoria basin. That information was used in the HEC-1 analysis to
ensure the basin would not be overtopped. This design was verified using

Culvertmaster. That information is included in Appendix D.

HEC-RAS Design Analysis

There were three separate HEC-RAS models created for the design in the study area

for all three phases of the project. The methodology, assumptions, and model results

for each model is presented in the following sections.

5.4.1.

Canyon Ridge Channel and Bell Road Culvert

The Canyon Ridge Channel runs north along the east side 115th Avenue on
the east side from Bell Road to Union Hills Drive. The channel transitions
east along the Canyon Ridge development to 111th Avenue along the south
side of Union Hills Drive. An unsteady HEC-RAS model was developed for
this reach of the project to accurately model the attenuation in the Canyon
Ridge Channel and to obtain a more refined peak flow through the culvert at
Bell Road. The geometry for the unsteady HEC-RAS was created from the
updated topographic mapping, and the inflow hydrographs were taken from

the developed conditions HEC-1 model (included in Appendix C.7).

A 10-inch EPCOR force main crosses the Canyon Ridge Channel in an
existing berm that separates low flows from Canyon Ridge Channel from flow
in Sun City Drain. To avoid relocating this force main, the berm was modeled
as a lowered, concrete-covered, inline weir in the unsteady model. Since the
culvert at Bell Road and the large inflow from Sun City Drain control the peak
hydraulic grade line in the unsteady model, keeping a lowered berm does not
adversely impact flow results. The berm will be lowered, protected with
concrete, and combined into a multiuse access path. The results from this
hydraulic modeling are included in Appendix D, while the models are included
on the CD.
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115th Avenue South of Bell Road

The existing 115th Avenue channel segment is badly damaged in some
areas, channel lining is missing in other areas, and vegetation is present in
locations that limits the channels capacity. The flow in the channel in current
conditions is transitional; the amount of flow and existing slopes (0.0056
feet/feet) causes hydraulic jumps in sections of the channel. The District’s
design standard requires that channels should be designed in the subcritical
flow regime whenever possible. There is available land in this section of
channel and a concrete channel was designed so flow would be subcritical
throughout the reach. The channel slopes throughout this segment were
reduced to 0.0015 feet/feet using drop structures so that subcritical flow could

be achieved.

The flow in this channel section of 1181 cfs was taken from the unsteady
HEC-RAS model. The HEC-1 model results had 1510 cfs at this location,
which is concentration point CA0O7B5. The HEC-1 value is conservative
compared to the unsteady HEC-RAS results, which more accurately models
the flow and attenuation through the Canyon Ridge Channel and Bell Road
culvert. The hydrographs south of Bell Road from the HEC-1 models
revealed the peak inflows south of Bell Road would occur an hour before the

peak flow, so they were disregarded.

The channel segment around the APS anchor pole was an important design
constraint. The pole needs to be protected in place along with a private
retention pond on the opposite channel bank that should be protected. This
channel segment cannot exceed 32 feet in width in order to meet those
criteria. The channel invert will also need to be raised at this location to

reduce the slope in the channel section and reduce the flow velocities.

The initial HEC-RAS model used a 32 foot vertical channel from the Bell
Road culvert to 50 feet past the APS anchor pole. There will be a drop
structure at this location and the channel will transition into a trapezoidal
channel. The results of that initial model showed that a larger bottom width
was needed at the Bell Road culvert. The channel will be 36 feet wide at the

Bell Road culvert with a 2 foot drop just outside of that culvert. The channel
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needed to be wider just downstream of Bell Road to accommodate the
freeboard requirements. The additional drop structures were initially placed
every 600 feet to ensure the design was adequate, but locations were
modified using the terrain so that the channel banks would not be above

ground.

The downstream limit of the channel improvements were modified as the
design progressed for the Phase 1 improvements. This modification was
done because this section of the channel has capacity for the 100-year event
and is not located adjacent to residential properties. The HEC-RAS model for

this segment is located in Appendix D and the digital model is on the CD.

Beardsley Road Channel

The existing Beardsley Road channel east of the EPCOR access drive has
capacity in the existing condition. The channel will be improved west of that
access road to 115th Avenue. The peak flow used to design the channel
along Beardsley Road and analyze in HEC-RAS is taken directly from the
hydrologic model for this project which is 331 cfs.

The upstream section of the channel from the six 36-inch pipes west to the
sand and gravel access drive will be a trapezoidal earthen channel with a 10
foot wide bottom, 4 to 1 side slopes, 4 feet deep, and a 42 foot top width.
The existing cross-sections were created from the topography provided by a
combination of ground and aerial surveys. HEC-RAS analysis shows a low

Froude number (sub-critical flow) and low velocities.

Three 48-inch reinforced concrete pipes are proposed to convey flows at the
sand and gravel access drive. Approximately 300 feet upstream of the
proposed pipes, the channel section increases from 4 feet deep to 6 feet
deep. This is the result of the existing channel banks increasing in height.
This channel section will contain the headwater that builds up at the proposed
pipe inlets. The pipes will have a proposed cover of two feet in order to

prevent overtopping and breakout.




A second channel section is proposed between the sand and gravel access
road and 115th Avenue. This section is a concrete-lined channel with a 10
foot wide bottom and 1 to 1 side slopes, approximately 4 feet deep and a top
width of 18 feet. The concrete is necessary because of the high velocities.
The HEC-RAS model shows that this proposed channel section will have
velocities ranging from 7 to 9 feet/second. The Beardsley Road channel will
be further evaluated during the Phase 3 final design.

Fill will be required between the proposed channel and the existing
embankment on the southern bank. The embankment along this section will
remain undisturbed as it provides bank protection from 100-year storm events
to the north as shown in FEMA Firm Map 04013C1245L, Map Revised
October 16, 2013.

115" Avenue and Union Hills Drive Drainage Improvements Projec
; s




6. UTILITIES

6.1. Utility Data Collection and Provider Contacts

As a part of the project scope, RPA was tasked with identifying existing utilities and

providing coordination with their corresponding agencies. Initial information and as-built

maps were provided from the District, Peoria, and Surprise.

Utility maps and record

drawings were requsted and collected from utility providers within the project area.

Additional data was collected on existing utilities in the area from Bluestake, aerial and

field surveys. Below is the list of utilities and utility contacts for this project.

Table 2 — Utility Contact Information

Utility Provider Utility Contact Phone Number
s Electric - Distribution & Bobby Garza 602-371-7989
Transmission Gary Biber 602-371-5630
CenturyLink \ Telephone Fiber Optics | Andre Hatcher 480-254-0127
[ N |
Cox | . Randy Sims 623-222-7040
|

Communications

Fiber Optics. Coaxial

Ryan Quagliata

623-328-4852

Fiber Optics, Reclaimed Water,

City of Peoria Sewer, Storm Drain, Traffic Burton Charron 602-773-7237
Signals, Water
Fiber Optics, Reclaimed Water, o
City of Surprise Sewer, Streetlights, Traffic Michael Boule 623-222-7040

Signals, Water

Kinder Morgan
(EPNG)

Transmission

High Pressure Natural Gas

Ronnie Brown

Russell Williams

602-980-0316
602-938-4229

EPCOR

Sewer, Water

Marc Allen

623-445-2451

SouthwesiEas

SRP-Transmission

High Pressure Natural Gas

Yvonne Aguirre

602-484-5338

Electric - Transmission

Tucson Electric &

Power

AAPA T T

Floyd Hardin
Elija Lubandi

602-236-8327
602-236-3794

Electric - Transmission

Majid Farahami

Larry Robinson

" Electric - Transmission

520-745-3430
520-918-8354

~Nan Wilcox

602-605-2580
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6.1.1. Map Requests
Map requests were made to various resources to identify all existing utilities
and ensure the correct providers were contacted and informed. Bluestake
design requests were completed to identify the utilities located in the project
area. The provider representatives were verified from these requests and
were contacted by phone and email correspondence. Map requests were
made using each company’s formal process and forms and were received by
email, post-marked mail, and CDs. RPA was able to produce a complete and

concise utility base map from these collected documents.

6.1.2. Utility Base Mapping
The maps received from the various resources were compiled, logged, and
analyzed. These maps primarily provided horizontal locations for the
underground facilities within the project area. A field survey was also
completed that identified utility structures, valves, poles, pedestals, towers,
and other above ground facilities. The utilities were mapped based on data
and field observations from these combined resources. Utility meetings were
held throughout the course of the design, and utility providers supplied
assistance for verification and to answer any questions regarding their

facilities.

6.2. Utility Meetings and Coordination

Utility providers attended utility coordination meetings with the District and RPA to
maintain open communication. Meetings were held at the District and the utility
providers’ offices which provided feedback and outlined standards required. The topics
of discussion at these meetings included the Design Authorization Letter, data
collection, anticipated utility conflicts, possible relocation efforts, prior rights, and other
issues. The attached table lists the utility providers who attended utility meetings along

with the major decisions that were made for the Phase 2 Design. The Phase 1

decisions and all meeting minutes can be found in Appendix B.




. Table 3 — Utility Coordination Meetings — Phase 2

Utility Provider Attendees Date Attended

Gary Biber / Bobby Garza August 27, 2015

Identified approximately 18 conflicts along Union Hills Drive (UHD)
Major Decisions: and 107" Avenue. APS will vertically realign underground electric

lines for areas in conlict with the storm drain on those two roads.

Andre Hatcher August 27, 2015

: b g It is unknown if CenturyLink has non-fiber optics within the area.
Major Decisions: 3 : _
Identified approximately 18 conflicts along UHD and 107t Avenue.

Randy Sims August 27, 2015

Major fiber-optic facilities near 107" and UHD will be impacted and
: ) fiber-optic along 107t moving north towards Beardsley may be

Major Decisions: ¥ : ;
affected. Identified approximately 18 conflicts along UHD and 107t

Avenue.

Jesse Black, E. Coppinger, Marc
Allen, William White, Y. Samarripa

] o Identified approximately 15 conflicts along UHD and 107t Avenue.
. Major Decisions: o £ 5

August 27, 2015

EPCOR will design the relocations and has requested that they be

included in the Phase 2 improvements construction work.

Ronnie Brown / Russell Williams February 06, 2014

Major Decisions:

KM was informed pipe will be installed under 20-inch gas line at
111t Avenue and UHD . KM requested a pothole at crossing of
gas line and maintain a 2-foot vertical clearance. KM requested

HDPE pipe. They will be onsite during construction near their pipe.

Yvonne Aguirre February 06, 2014

Major Decisions:

SWG has no facilties in the project area.

Floyd Hardin / Elijah Lubandi August 27, 2015

Channel improvements under the transmission line west of 111t

Ave must meet SRP standards.

| Nan Wilcox January 09, 2014

WAPA with SRP regarding any improvements or changes.

Major Decisions:
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6.3.

6.4.

Pothole Data

RPA subconsultants (Baseplans USA) completed 27 potholes, 16 of which were located
in Phase 1 and the remainder located at Phase 2 & 3 critical locations. Based on this
information, RPA developed a utility conflict table. Additional potholes were completed
by RPA subconsultant, KC Locate for Phase 2 conflicts. Phase 2 storm drain
alignments and connector pipe profiles have been adjusted to avoid costly utility
relocations although some relocations will be necessary. More potholes will be

necessary for Phase 3, during the Phase 3 Final Design

Phase 1 utility relocations include two water mains at the intersection of 115th Avenue
and Union Hills Drive, which will be included | the Phase 1 construction work. The
Phase 1 dry utltities have been relocated. Phase 2 utility relocations include several
EPCOR water mains along Union Hills Drive, and multiple dry utilities throughout the

Phase 2 project limits.

Utility Conflicts

The compiled utility map drawings are included in the final design plans. The proposed
and existing drainage infrastructure was analyzed with the utility base map in order to
identify all crossings and potential conflicts within the project area. The list of utility
conflicts for the Phase 1 and Phase 2 improvements is provided in Appendix E. The

Phase 3 utility relocations are not included in this report.




7. DESIGN SUMMARY

. The following sections outline the design, constraints, and issues for the design of this
project. The locations of existing easements and right-of-way are shown on the Phase 2 —
100% design plans. The horizontal utility information is correctly shown on the plans and

the vertical information will be collected as the phases go to final design.

7.1. Design Parameters

This drainage design adheres to the following Agency requirements:

District

City of Surprise

City of Peoria
MCDOT

In general, the entire project follows:

e 100-year, 24-hour design storm
e District’s Drainage Design Manual Volume 1 & 2 (Hydrology / Hydraulics)

Most of the design flows were taken from the Developed HEC-1 model results, the remaining
‘ flows were taken from the Unsteady HEC-RAS model. The following table shows the hydraulic

models, design flows, and concentration points used for this project.

Table 4 — Design Flow Table

R e IR S |

Model Name Location Design Flow HEC-1 1D

Beardsley Road HEC-RAS | 111t Avenue 331 cfs RA09D

115t Avenue StormCAD Beardsley Rd 281 cfs RA09C

Union Hills StormCAD 111t Avenue 90 cfs RAO07F1

Union Hills StormCAD 107t Avenue 162 cfs CAO7E2

Sun City Drain HEC-RAS 111th Ave 752 cfs CS30

115t Avenue Unsteady Weir north of Bell 601 cfs Unsteady HEC-RAS Table
115t Avenue Unsteady Bell Road 1181 cfs Unsteady HEC-RAS Table
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8. LANDSCAPE DESIGN
' 8.1. Landscape Inventory and Analysis

The landscape data collection and inventory was done as part of the Design Concept.
The 107" Avenue and Union Hills Drive Landscape Inventory Analysis (LIA) were
prepared by the District in June 2010. This analysis was taken directly from the
District’s LIA report and was verified through interviews with the project stakeholders as

well as numerous site visits in the design concept report (Reference 1).

The Context Sensitive Flood Hazard Mitigation Planning and Design Approach
(CSFHM) was used to develop the recommended design depicted in the Design
Concept Report and confirm it's acceptability to the community, compatibility with the
land and resources, and effectiveness in mitigating the flood risks. The LIA and CSFHM
results from the Design Concept Report were utilized by the 115th Avenue and Union
Hills Drive Drainage Improvements Project design team to confirm the modified design
proposed by the VA and carried forward for final design remained compatible with the

project setting and was acceptable to the community.

. 8.2. Corridor Landscape Approach

With the commencement of the 115th Avenue and Union Hills Drive Improvements
Project final design, the team overlaid the updated recommended design onto the
Landscape Design Themes and Flood Protection Structural Methods data provided
from the original Design Concept Report LIA and CSFHM analysis in order to confirm

that the recommended alternative remained compatible with the setting.
The LIA and CSFHM had identified three primary landscape design themes that are
deemed appropriate for the project area to facilitate the choice of project designs

elements that would be context-sensitive. These included:

- The Natural Lower Sonoran Desert Theme:

Includes visual elements characteristic of natural setting found within the valley floor of
the Sonoran Desert. Basins and channels designed with this theme would be sized and
formed to replicate natural secondary drainage features and include landscape berms

. and other features that replicate the landform of the desert floor. Vegetation would
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consist of native plant materials with signature Sonoran Desert species such as Palo
Verde and Mesquite trees, bursage, creosote, and configured in natural random

patterns and densities.

- The Semi-Natural Sonoran Desert Theme:

Includes visual elements characteristic of the natural setting found within the valley floor
of the Sonoran Desert, but configured in a manner that exaggerates the archetypical
forms and patterns of the natural Sonoran Desert. Basins and channels designed with
this theme would be accentuated versions of naturally occurring secondary drainage
features and include visually significant landscape berms and other features that
replicate the landform of the desert floor. Vegetation would consist of native plant
materials with signature Sonoran Desert species such as Palo Verde and Mesquite
trees, with understory plant materials selected to typify the signature species found
within the underlying landscape character subtype. In the Valley Plain these would
include flowering native shrubs, such as Brittlebush and Globe Mallow, as well as
succulents and cacti species in combination with more subdued but characteristic plant
material found in the Sonoran Desert. Plant materials would be configured in natural

random patterns but at enhanced densities.

- The Enhanced Desert Theme:

This theme is a variation of the Semi-Natural Desert Theme that makes extensive use

of natural-toned inert rock materials in combination with open, managed plantings. This
theme reflects common xeriscape landscapes found in suburban and rural residential
setting in the Sonoran Desert, with planting and inert materials laid out to create visually
interesting pattern and form in the landscape setting. Drip irrigation may be used to
enable the use of native-adapted species that add enhanced color to the natural
landscape through prolonged and/or staggered flowering periods and greater variety in
foliage forms and colors. Basins and channels designed with this theme would be
accentuated versions of naturally occurring secondary drainage features and include

visually significant landscape berms and other features that replicate the landform of

the desert floor.




The recommended alternative consists of the following structural elements, divided into

three design and construction phases:

Phase I: Agua Fria Outfall to Union Hills Drive/Bell Road and Sun City Drain

- A combination of earthen and concrete channels from Bell Road south to the outfall at

the Agua Fria River to take the place or modify the existing earthen channel

- A narrow concrete channel segment immediate south of Bell Road, required to contain

the conveyance through restricted right-of-way and utilities
- A confluence structure immediate upstream of Bell Road that will combine the flows
from the Sun City Drain and the conveyance coming south along 115th Avenue through

the existing Canyon Ridge basins

- The existing gunite Sun City Drain which follows the Bell Road from the east to 115th

Avenue, which is proposed to remain unchanged

- The existing earthen basins along 115th Avenue at Canyon Ridge, that convey larger

flows south to an existing under Bell Road

Phase II: Union Hills Drive and 107th Avenue Conveyances

- The existing earthen channels along Union Hills Drive at Canyon Ridge that convey

flows from the east to 115th Avenue.

- The addition of storm drains along Union Hills Drive from 111th Avenue to 107th

Avenue and on 107th Avenue

- A proposed earthen basin at the northwest corner of 111th Avenue and Union Hills

Drive
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Phase lll: Beardsley Road and 115th Avenue to Union Hills Drive

- The addition of storm drains along 115th Avenue from Beardsley Road to Union Hills

Drive

- A splitter structure at 115th Avenue and Beardsley Road

- Improvements to the existing earthen channel at Beardsley Road from west of 111th

Avenue to 115th Avenue

- The existing conveyance channel on Beardsley Road, from the end of teh above

improved channel to approximately 107th Avenue

The design team and District overlaid the recommended design elements, by phase,
onto the proposed landscape design themes information from the CSFHM data to
identify the following six distinctive areas within the project. These proposed reaches
reflect combinations of the acceptable landscape design themes, compatible structure
types, and recommended design requirement. The resulting reaches, with their
proposed landscape treatments and structural elements, were presented at the first
PAAC meeting, held on February 19, 2014 and to the public at the first public meeting
held on March 27, 2014. Minutes from this first PAAC meeting are included in Appendix
B. The PAAC and the public concurred with the design team's proposed treatments,
with recommendations for proposed structural aesthetic theming which was further

developed with the 60% design for Phase | only.

The following sections include descriptions of the six primary reaches, their proposed

landscape design themes, structure types, and flood protection.

8.3. Segment 1 — 115th Avenue South of Irish Gold Drive

This channel segment begins at the Irish Gold Drive alignment and continues south to
the Vulcan sand and gravel property, which is south of the Sun City RV Compound.
This is an earthen channel section with 4 to 1 side slopes. The proposed landscape

and structural aesthetic treatments proposed for this segment are as follows:
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o Native shrubs and ground cover vegetation will be reestablished through hydro-
seeding efforts, per the landscape design themes identified during the planning

process.

o Dust and erosion control shall be provided for all construction disturbance areas;
o Proposed O&M access road will also be used as a multiple use path;

o Existing native trees and vegetation will be protected in place, where possible;

o Integral color riprap is proposed for placement on the east bank for erosion

protection along the RV property.

8.4. Segment 2 — 115th Avenue Channel

This channel segment is along the Citrus Point subdivision, adjacent to 114" Avenue.
This channel segment was designed as a trapezoidal concrete structure with one to one
side slopes that will require safety railing. The proposed landscape and structural

aesthetic treatments proposed for this segment are as follows:

o A Semi-natural Sonoran Desert Landscape Treatment to be implemented
through the use of hydroseed, tall pot tree planting, and limited planting of

container shrubs in the water-harvesting areas described below.

o Water-harvesting swales and micro-basins shall be located in the channel
overback to capture storm water runoff from 114" Avenue for landscaping use

and to provide water quality benefits.
o Proposed O&M roadway that can also be used as a multi-use path;

o Pipe railing on both sides of channel, to be treated with a simulated desert

varnish stain;
o Dust control shall be provided for all landscape surfaces;

o Avoid impacts to existing vegetation where possible;

8.5. Segment 3 — Channel South of Bell Road

This channel segment begins at Bell Road and continues approximately 200-feet
downstream of the APS anchor pole that is located in the right bank of the existing

channel. The proposed design calls for a vertical walled concrete channel section with

Phase | and 2 — Final Design Repor
5" Avenue and Union Hills Drive Drainage Improvements Project




safety rails along this segment. The proposed landscape and structural aesthetic

‘ treatments proposed for this segment are as follows:
o A Semi-natural Sonoran Desert Landscape Treatment to be implemented
through the use of hydroseed and integral colored decomposed granite

landscape mulch.
o Proposed O&M roadway that can also be used as a multi-use path;
o Concrete form liner with a simulated desert varnish stain on concrete surfaces;

o access control railings on both sides of channel, treated with a simulated desert

varnish stain.

8.6. Segment 4 — 115th Ave Channel between Union Hills Dr and Bell Rd

The majority of this channel section will not be modified as part of this design project.
There will be some minor modifications along the access berms near the large
transmission towers, but landscape design will not be integrated in this channel
section. The enhancements will be minimal in this segment, consisting mostly of

hydroseeding for site stabilization and construction disturbance mitigation.

‘ 8.7. Segment 4 — Sun City Stilling Basin

The Sun City Drain and 115th Avenue channel will be modified just upstream of the
Bell Road culvert. The Sun City drain will widen and intersect with the 115th Avenue
channel as a stilling basin. The berm along the 115" Avenue channel will be lowered
and protected with concrete before it connects with the Sun City drain. The proposed
landscape and structural aesthetic treatments proposed for this segment are as

follows:

o The existing stabilized granite trail will be modified from its current configuration.
The trail is proposed to be shortened so that the damaged segment at Bell Road
will be removed. Instead of directing pedestrians and other trail users to the
non-signalized intersection at Bell Road and 115th Avenue, the trail will connect
to a proposed O&M road that crosses the proposed confluence structure over
the forced main berm and connects to the sidewalk on Bell Road at the western-

most entry drive of the QuikTrip.




o Structural aesthetics include concrete formliner on vertical concrete elements
and a broom finish on sloped concrete with a simulated desert varnish stain. .
The riverine theme developed in conjunction with public and City of Surprise
and Peoria staff at PAAC Meeting #2 was removed from the final design due in
part to costs and a change in theming entry areas by the City of Surprise that
were being developed at the time of design completion. The Phase | design was
modified to allow the City a greater degree of flexibility in implementing their

final gateway themes.

o Pipe safety rail with a simulated desert varnish is proposed on all concrete

structures and along the O&M access area.

o Landscape with supplemental irrigation is proposed in the Bell Road streetscape
that reflects the plant species identified in the City of Surprise Village 1 Plan for
the Bell Road Corridor.

o Landscape areas at the Bell Road intersection will be dressed with a “z-inch
screened brown decomposed granite, to match the City of Surprise’s updated

design guidelines.

8.8. Segment 5a — Western Portion of the Union Hills Drive Channel

This channel segment is west of 113th Avenue on the south side of Union Hills Drive.
This channel section will not be modified as part of this design project. The only
modification is the outlet of the 115th Avenue storm drain. The headwall will match
the proposed structural aesthetics established for the entire corridor. The proposed
landscape and structural aesthetic treatments proposed for this segment are as

follows:

o Enhanced Sonoran Desert Landscape Treatment to match existing conditions;

o Hydro-seed shrubs and groundcover in disturbed channel area, to match

existing species and landscape themes identified;
o Dust control shall be provided for all landscape surfaces;

o Salvage and re-establish of existing trees at the intersection of Union Hills Drive

and 115" Avenue that will be disturbed by the storm drain modificiation;

o Replacement of removed irrigated shrubs and ground covers with new container

grown material;

5% Avenue and Union Hills Drive Drainage Improvements Project




B.9.

o Repair of the existing irrigation system at Union Hills Drive and 115" Avenue;
o Salvage, protection, and replacements of existing boulders in the streetscape;

o Use materials, shapes, and colors that blend in with the existing surroundings.

Segment 5b — Center Portion of the Union Hills Drive Channel

This channel segment is between 111" Avenue and 113" Avenue on the south side
of Union Hills Drive. The existing channel will be modified to accommodate two storm
drain outlets. The Canyon Ridge Development had homeowner representatives
attend the PAAC meeting to discuss their issues and concerns. The HOA recently
landscaped this channel section and were concerned about vegetation being
removed. Review of the area by the Project team indicates the area to be disturbed
by the Project has not been planted. The proposed landscape and structural

aesthetic treatments proposed for this segment are as follows:

o Enhanced Sonoran Desert Landscape Treatment to match existing conditions;

o Replacement container grown shrubs and groundcover shall match existing

species and landscape themes identified;
o Dust control shall be provided for all landscape surfaces;

o Salvage and re-establish of existing trees outside of the perimeter wall where

possible;

o Existing trees removed within the Canyon Ridge Development perimeter wall

will not be replaced at the request of the HOA,;

o Disturbed landscaping, inert ground cover, and the existing irrigation system will

be replaced or repaired as part of this project.

o Use materials, shapes, and colors that blend in with the existing surroundings.

8.10. Segment 5b — 107th Avenue and Union Hills Drive Storm Drains

The storm drains will be located along the 107" Avenue and Union Hills Drive
alignment. Disturbed areas will be hydro-seeded, rock mulched as necessary, and

areas of significant existing vegetation will be preserved in place or replaced.




8.11.

8.12.

8.13.

Segment 6a — 115th Avenue Storm Drain

There are minimal landscape design considerations for the 115" Avenue storm drain
segment. Disturbed areas will be hydro-seeded, rock mulched as necessary, and

areas of significant existing vegetation will be preserved in place or replaced.

Segment 6b — Beardsley Road Channel

This channel segment is between 115" Avenue and the 113" Avenue alignment.
There are proposed culverts across the La Farge sand and gravel access road and a
splitter structure at the 115" Avenue and Beardsley Road intersection. These

structures will follow that landscape theme and forming used throughout the project.

Segment 7a — 111" Avenue Basin

This segment includes capacity expansion of the existing City of Peoria-owned basin
located on the northwest corner of 111" Avenue and Union Hills Drive. The existing
basin will be modified to accommodate the new culverts under 111" Avenue. The
City of Peoria staff who maintains the facility requested that minimal landscape be
included with an emphasis on ease of maintenance. The north slope of the basin is to
be graded at a 10:1 slope to facilitate access into the basin by maintenance vehicles
and equipment when needed, and an ADOT 1-1/4” minus rock mulch used on the
side slopes to reduce erosion. Hydro-seed is proposed on all disturbance areas for
dust control and enhanced slope erosion protection. The existing themed CMU wall
is to be extended from its current terminus on 111" Avenue to the intersection and
west on Union Hills Drive to the project construction limit line where it will tie into the
existing chain link fence. The landscape on 111" Avenue will be extended to the
project limits on Union Hills Drive, including the expansion of the existing irrigation
system. The proposed landscape and structural aesthetic treatments proposed for

this segment are as follows:

o Enhanced Sonoran Desert Landscape Treatment to match existing conditions

along 111" Avenue and Union Hills Drive;

o A minimalistic, easily maintained landscape treatment within the City of Peoria

basin site;

o Salvage and re-establish of existing trees;




o Container grown shrubs and groundcover shall match existing species and

landscape themes identified;
o Dust control shall be provided for all landscape surfaces;

o Use materials, shapes, and colors that blend in with the existing surroundings.
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APPENDIX A - Site Photos
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Photo 2: Existing CMP pipe at station 74+00, looking west.
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‘ Photo 6: Existing channel at station 95+00, looking south.
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Photo 7: Existing channel at station 97+00, looking south with APS on right.
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Photo 9: Existing channel at station 98+00, looking north to Bell Road culverts.

'RILOCHAP_O\;VELL Phase 1 and 2 - Final Design Report
e 115" Avenue and Union Hills Drive Drainage Improvements Project
e — S
RPA# 215115

Appendix A, page 6 of 29




‘ Photo 10: Existing channel at station 98+10, looking south.
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‘ Photo 11: Existing channel at station 100+66, looking north from inside center Bell Road culvert.
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Photo 12: Existing channel at Station 101+30, Iooking south to Bell Road culverts.

»

R ¥

e

):" * el

- A S Tl TNt S ¢ . -
' Photo 13: Existing channel at Station 101+50, 24-inch

Phase 1 and 2 - Final Design Report

RITOCH-POWELL
& Associates <t : ) . . 2
115" Avenue and Union Hills Drive Drainage Improvements Project
RPA# 215115

vk Ergrening and Survesng Conmumants

Appendix A, page 8 of 29




i . e ' o 4 oy - : .' ¥ ‘_"l" 3

’5‘!2_’”‘, R R R e o gl A O )
Photo 14: Existing 24-inch pipe inlet to Sun City Drain at station 101+72, looking south to Bell Road.

Phase I and 2 — Final Design Report

RITOCH-POWELL
& Associat =z . : : :
A g 115" Avenue and Union Hills Drive Drainage Improvements Project
RPA# 215115

v Eormering st Surveyang Comumants

Appendix A, page 9 of 29




Photo 15: Existing Sun City Drain at station 101+40, looking east.

Photo 16: Existing Commercial Drive culvert outlet at station 114+00, looking north.
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oto 17: Existing Commercial Drive culvert inlet at station 114+60, looking south.
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Photo 18: Existing channel at station 116+00, looking north.
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Photo 20: Existing Avenue of the Arts culvert inlet at station 131+60, Iook;ng southwest
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Photo 23: Existing channel at station 147+85, looking northwest
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Photo 26: Existing concrete arch pipe outlet at station 311+50
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Photo 27: Existing concrete arch plpe inlet at statlon 311+50
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Photo 31: Existing city of Peoria basin at the NWC of 111th Avenue and Union Hills Drive, looking southwest.
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. Photo 34: Existing channel at station 348+00, facing east with Union Hills Drive on the left.

Photo 35: Existing 107th Avenue at station 364+00, looking north.
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Photo 37: Existing 115th Avenue at station 186+00, looking north.
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‘ Photo 38: Existing sand and gravel mine at station 198+00, looking south.
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‘ Photo 39: Existing 115th Avenue at station 200+00, looking south.
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Photo 41: Existing channel at station 216+00, looking west with Beardsley Road on right.
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Photo 42: Existing channel at statlon 218+OO looking west W|th Beardsley Road on right.
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Photo 44: Existibng' concrete lined channel parallel with Beardsley Road, Iookihg west.
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APPENDIX B — Meeting Agenda and Notes & Utility
Coordination Minutes (CD)

B.1 Meeting Agendas and Notes (CD)
B.2 Utility Coordination Minutes (CD)
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APPENDIX C — Hydrologic Analysis

C.1  Basin Parameters
C.2 Land Use Information
C.3  Sail Information
C.4 Routing Data
‘ C.5 Sun City Split Flow Analysis Memorandum
C.6  Existing HEC-1
C.7 Proposed HEC-1
C.8 Design Concept Report HEC-1 Model Review

C.9 Figure 2 — HEC-1 100 Yr Flows (With Improvements)
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APPENDIX C.1 — Basin Parameters
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Flood Control District of Maricopa County
Drainage Design Management System

SUB BASINS
Page 1 Project Reference: 115TH_24_HR 3/31/2014
Sub Basin Parameters Rainfall Losses Return Period Parameters
Area ID Area Length  Slope Adj Time-Area Kb IA- DTHETA PSIF  XKSAT RTIMP 2Yr 5Yr 10 Yr 25 Yr 50 Yr 100 Yr
(sq mi) (mi)  (ftymi) Slope (in) (in) (in/hr) (%)

Major Basin ID: 01

A061 0.080 0.70 228 228 URBAN  0.030 0.24 0.26 3.59 0.74 43 Tc(Hrs) 0.711* 0.658* 0.608" 0.559° 0.530" 0.504"
Vel (fls)  1.44 1.56 1.69 1.84 1.94 2.04
R(Hrs) 0.804 0.737 0.676 0.616  0.580  0.549

ADBA1 0.187 0.97 27.9 27.9 URBAN 0.027 0.21 0.25 4.65 0.44 24 Tc (Hrs) 0.775* 0.707* 0.653* 0.600" 0.561" 0.529"
Vel (fls) 1.84 2.01 2.18 2.37 2.54 2.69

R (Hrs) 0.707  0.639 0.585 0.532 0.494 0.463

AO06A2 0.106 0.50 96.4 96.4 URBAN 0.039 0.17 0.26 4.39 0.48 40 Tc (Hrs) 0.428* 0.396 0.369 0.341 0.322 0.304
Vel (fls) 1.71 1.85 1.99 2.15 2.28 2.41
R (Hrs) 0.298 0.273 0.252 0.231 0.217 0.204

ADBA3 0.053 0.41 46.9 46.9 URBAN 0.030 0.22 0.26 5.24 0.31 29 Tc (Hrs) 0.428" 0.395 0.368 0.336 0.316 0.300
Vel (fls) 1.40 1.52 1.63 1.79 1.90 2.00

R (Hrs) 0.377  0.345 0.319 0.289 0.270 0.254

A07B1 0.081 0.59 54.4 54.4 URBAN 0.029 0.19 0.25 4.12 0.56 31 Tc(Hrs) 0.505" 0.461" 0.426" 0.392 0.370 0.349
Vel (fls) A7 1.88 2.03 2.21 2.34 2.48

R (Hrs) 0476  0.430 0.395 0.360 0.337 0.315

A07B2 0.101 060 672 672  URBAN  0.047 0.20 0.25 4.65 0.44 24 Tc(Hrs) 0.618* 0.564* 0.522* 0.479* 0.448" 0.422"
Vel (fls) 1.42  1.56 1.69 1.84 1.96 2.09
R(Hrs) 0.532 0481 0441 0401 0372  0.349

A07B3 0204 075 292 292 URBAN  0.027 0.20 0.25 4.96 0.37 26 Tc(Hrs) 0.651* 0.598* 0.556* 0.508" 0.477* 0.451*
Vel (fls) 1.69  1.84 198 217  2.31 2.44
R(Hrs) 0451 0411 0379 0343 0.320  0.300

A07B4 0.053 050 282 282  URBAN  0.030 0.20 0.25 4.28 0.52 35 Tc(Hrs) 0.564* 0.518* 0.481* 0.444" 0.418" 0.395
Vel (fls) 1.30  1.42 1.52 1.65 1.75 1.86
R(Hrs) 0.601 0.547 0503 0460 0431  0.404

A07B5 0.057 0.49 12.3 12.3 URBAN 0.032 0.11 0.30 4.51 0.43 39 Tc(Hrs) 0.721* 0.668* 0.623" 0.576" 0.542* 0.514"
Vel (f/s) 1.00 1.08 1.15 1.25 1.33 1.40
R (Hrs) 0.745 0.684 0.633 0.580 0.543 0.511

* Non default value or value out of range (stSubBasCG.rpt)




Flood Control District of Maricopa County
Drainage Design Management System

SUB BASINS
Page 2 Project Reference: 115TH_24_HR 3/31/2014
Sub Basin Parameters Rainfall Losses Return Period Parameters
Area ID Area Length  Slope Adj Time-Area Kb IA- DTHETA PSIF  XKSAT RTIMP 2:¥r SYr 10 Yr 25Yr 50 Yr 100 Yr
(sq mi) (mi)  (fymi) Slope (in) (in)  (in/hr) (%)

Major Basin ID: 01

A07B6 0.153 0.90 46.8 46.8 URBAN 0.061 0.15 0.25 4.65 0.47 26 Tc (Hrs) 0.962* 0.881* 0.815* 0.750* 0.703* 0.662*
Vel (f/s) 1.37 1.50 1.62 1.76 1.88 1.99
R (Hrs) 0.950 0.861 0.791 0.720 0.670 0.628

AQ7B7 0.021 0.30 52.8 52.8 URBAN 0.033 0.14 0.26 5.24 0.33 32 Tc (Hrs) 0.365 0.339 0.316 0.289 0.273 0.259
Vel (f/s) 1.21 1.30 1.39 1.52 1.61 1.70
R (Hrs) 0.418 0.384 0.356 0.323 0.302 0.285

A07C1 0.023 1.03 165 15.5 URBAN 0.033 0.12 0.23 6.76 0.14 55 Tc (Hrs) 0.885* 0.828* 0.778" 0.722* 0.687* 0.656"
Vel (fls) 1.71 1.82 1.94 2.09 2.20 2.30
R (Hrs) 2.842 2.639 2.461 2.265 2.144 2.037

AQ7C2 0.165 0.71 451 451 URBAN 0.046 0.19 0.32 4.79 0.36 4 Tc (Hrs) 0.838* 0.747* 0.681* 0.616* 0.570* 0.533*
Vel (f/s) 1.24 1.39 1.83 1.69 1.83 1.95
R (Hrs) 0.645 0.568 0.513 0.459 0.421 0.391

AQ7D 0.252 1.1 253 25.3 URBAN 0.026 0.49 0.35 4.08 0.38 Tc (Hrs) 1.107* 0.943* 0.815* 0.720* 0.669* 0.618"
Vel (fls) 1.47 1.73 2.00 2.26 2.43 2.63
R (Hrs) 0.988 0.826 0.703 0.613 0.564 0.518

AO7E1 0.036 0.37 32.2 32.2 URBAN 0.031 0.25 0.15 7.94 0.10 40 Tc (Hrs) 0.414 0.385 0.360 0.333 0.317 0.303
Vel (fls) 1.31 1.41 1:51 1.63 1.7 1.79
R (Hrs) 0.418 0.385 0.357 0.328 0.310 0.295

AQ7E2 0.033 0.37 34.9 34.9 URBAN 0.032 0.22 0.15 8.36 0.09 49 Tc (Hrs) 0.402 0.375 0.352 0.327 0.312 0.298
Vel (fls) 1.35 1.45 1.54 1.66 1.74 1.82
R (Hrs) 0.424 0.393 0.366 0.338 0.320 0.305

AO7E3 0.061 0.36 46.8 46.8 URBAN 0.030 0.24 0.19 6.54 0.17 34 Tc (Hrs) 0.375 0.348 0.324 0.298 0.281 0.268
Vel (f/s) 1.41 1.52 1.63 177 1.88 1.97
R (Hrs) 0.271 0.250 0.230 0.210 0.197 0.186

AO7E4 0.056 0.36 30.7 30.7 URBAN 0.030 0.23 0.15 7.94 0.10 46 Tc (Hrs) 0.403 0.376 0.351 0.326 0.311 0.297

Vel (fls) 1.31 1.40 1.50 1.62 1.70 1.78
R (Hrs) 0.308 0.285 0.265 0.244 0.231 0.219

|slSubBasCG.rpl)

* Non default value or value out of range




Flood Control District of Maricopa County
Drainage Design Management System

SUB BASINS
Page 3 Project Reference: 115TH_24_HR 3/31/2014
Sub Basin Parameters Rainfall Losses Return Period Parameters
Area ID Area Length Slope Adj Time-Area Kb IA- DTHETA PSIF  XKSAT RTIMP 2Yr SYr 10 Yr 25Yr 50 Yr 100 Yr
(sq mi) (mi)  (ft/mi) Slope (in) (in) (in/hr) (%)

Major Basin ID: 01

AO7ES 0.025 0.35 43.2 43.2 URBAN 0.032 0.23 0.25 5.46 0.29 27 Tc (Hrs) 0.420* 0.388 0.361 0.329 0.310 0.293
Vel (fls)  1.22 1.32 1.42 1.56 1.66 1.75
R(Hrs) 0500 0.457 0423 0381 0356 0.335

AQ7E6 0.019 0.24 33.2 33.2 URBAN 0.033 0.10 0.15 7.94 0.11 80 Tc (Hrs) 0.319 0.301 0.285 0.267 0.2565 0.245
Vel (f/s) 1.10 147 1.24 1.32 1.38 1.44
R (Hrs) 0.319  0.299 0.281 0.261 0.248 0.237

AO7E7 0.006 0.13 52.6 52.6 URBAN 0.036 0.10 0.21 6.34 0.20 81 Tc (Hrs) 0.215 0.203 0.192 0.180 0.172 0.165
Vel (fls)  0.89 0.94 0.99 1.06 1.1 1.16
R (Hrs) 0.243  0.228 0.214 0.199 0.189 0.180

AQ7ES8 0.005 0.17 40.2 40.2 URBAN 0.037 0.10 0.25 4.79 0.40 81 Tc (Hrs) 0.274 0.259 0.245 0.229 0.219 0.210
Vel (f/s) 0.91 0.96 1.02 1.09 1.14 1.19
R (Hrs) 0437 0.410 0.386 0.358 0.340 0.324

AOQ7F1 0.107 1.30 17.7 T URBAN 0.029 0.24 0.25 4.96 0.35 31 Tc (Hrs) 1.016* 0.936* 0.871* 0.799* 0.751* 0.711"
Vel (f/s) 1.88 2.04 2.19 2.39 2.54 2.68

R (Hrs) 1.660 1.616 1.401 1.272 1.187 1.117

A07F2 0.024 0.31 20.8 20.8 URBAN 0.033 0.25 0.25 4.96 0.35 31 Tc (Hrs) 0.505* 0.465* 0.433* 0.397 0.373 0.353
Vel (fls)  0.90 0.98 1.05 1.15 1.22 1.29
R (Hrs) 0.569  0.520 0.480 0.436 0.407 0.383

A07G1 0.236 0.88 35.3 35.3 URBAN 0.028 0.23 0.15 7.94 0.10 27 Tc(Hrs) 0.601* 0.556* 0.517* 0.478" 0.454* 0.433"
Vel (fls)  2.15 2.32 2.50 2.70 2.84 2.98
R (Hrs) 0.432  0.397 0.366 0.335 0.316 0.300

A07G2 0.028 0.58 24.0 24.0 URBAN 0.037 0.22 0.27 4.79 0.34 42 Tc (Hrs) 0.670* 0.622* 0.582* 0.536* 0.506* 0.481*
Vel (fls) 1.27 1.37 1.46 1.59 1.68 1.77
R (Hrs) 1.178 1.085 1.008 0.920 0.863 0.815

AO7H 0.092 0.53 72.0 72.0 URBAN 0.066 0.12 0.25 4.65 0.51 12 Tc(Hrs) 0.736* 0.662* 0.606* 0.553* 0.515" 0.482"

Vel (f/s) 1.06 1.07 1.28 1.41 1.51 1.61
R (Hrs) 0.617 0.548 0.497 0.449 0.415 0.386

|slSubBasCG.rpl)

* Non default value or value out of range




Flood Control District of Maricopa County
Drainage Design Management System

SUB BASINS
Page 4 Project Reference: 115TH_24_HR 3/31/2014
Sub Basin Parameters Rainfall Losses Return Period Parameters
Area ID Area Length Slope Adj Time-Area Kb IA- DTHETA PSIF  XKSAT RTIMP 2Yr 5Yr 10°Yr 25'Yr 50 Yr 100 Yr
(sq mi) (mi)  (fYmi) Slope (in) (in)  (in‘hr) (%)

Major Basin ID: 01

A09C 0.113 1.04 36.7 36.7 URBAN 0.054 0.15 0.28 4.39 0.52 9 Tc(Hrs) 1.198* 1.063* 0.965* 0.875* 0.818* 0.762*
Vel (fls)  1.27 1.43 1.58 1.74 1.86 2.00
R(Hrs) 1.617 1.415 1.272 1.141 1.059  0.979

A09D 0.244 0.99 20.3 20.3 URBAN 0.027 0.22 0.19 6.54 0.17 30 Tc(Hrs) 0.769* 0.713* 0.662* 0.608" 0.575* 0.546"
Vel (f/s) 1.89 2.04 2.19 2.39 2.53 2.66

R (Hrs) 0.613  0.563 0.519 0.472 0.443 0.419

AQ9E 0.140 1.02 177 17.7 URBAN 0.028 0.19 0.23 4.79 0.36 39 Tc(Hrs) 0.847* 0.788* 0.737* 0.677* 0.640" 0.608"
Vel (f/s) 147 1.90 2.03 2.21 2.34 2.46

R (Hrs) 0.959 0.885 0.822 0.748 0.702 0.663

AQ9F 0.370 1.20 1.7 21.7 URBAN 0.026 0.21 0.26 5.34 0.29 42 Tc(Hrs) 0.820* 0.763* 0.715* 0.657* 0.621* 0.591*
Vel (fls) 2.15 2.31 2.46 2.68 2.83 2.98

R (Hrs) 0.605 0.559 0.520 0.473 0.445 0.420

A99P1 0.249 0.94 17.0 17.0 URBAN 0.028 0.21 0.19 6.54 0.19 26 Tc(Hrs) 0.821* 0.762* 0.704* 0.646* 0.610* 0.578"
Vel (f/s) 1.68 1.81 1.96 218 2.26 2.39
R (Hrs) 0.625 0.575 0.527 0.479 0.449 0.424

A99P2 0226 105 631 631 URBAN  0.052 0.10 0.25 4.45 0.53 48 Tc(Hrs) 0.797* 0.741* 0.693* 0.643* 0.609* 0.578*
Vel (fls) 1.93  2.08 222 240 253  2.66
R(Hrs) 00698 0.644 0.598 0550 0518  0.488

A99Q 0.117 1.01 29.7 20.7 URBAN 0.100 0.11 0.27 3.25 1.20 2 Tc (Hrs) 1.500* 1.500* 1.500* 1.500* 1.389* 1.286"
Vel (fls)  0.99 0.99 0.99 0.99 1.07 1.16
R (Hrs) 1.987 1.987 1.987 1.987 1.824 1.675

S30 0.342 1.01 317 317  URBAN  0.026 0.20 0.25 4.65 0.43 30 Tc(Hrs) 0.721* 0.662* 0.615° 0.566" 0.531* 0.501*
Vel (fls) 2.05 224 2.41 2.62 2.79 2.96
R(Hrs) 0.478 0.435 0.400 0.365 0.340  0.319

S30B 0.567 1.37 7.3 7.3 URBAN 0.024 0.18 0.17 6.76 0.17 31 Tc(Hrs) 1.157* 1.072* 0.998* 0.918* 0.869* 0.827*
Vel (f/s) 1.74 1.87 2.01 2.19 2.31 2.43
R(Hrs) 0.774  0.710 0.656 0.598 0.563 0.533

* Non default value or value out of range (stSubBasCG.rpt)




Flood Control District of Maricopa County
Drainage Design Management System

SUB BASINS
Page 5 Project Reference: 115TH_24_HR 3/31/2014
Sub Basin Parameters Rainfall Losses Return Period Parameters
Area ID Area Length  Slope Adj Time-Area Kb IA- DTHETA PSIF  XKSAT RTIMP 2% 5Yr 10 Yr 25%Yr 50 Yr 100 Yr
(sq mi) (mi)  (ft/mi) Slope (in) (in) (in/hr) (%)

Major Basin ID: 01

S30C 0.665 1.23 21.2 21.2 URBAN 0.024 0.26 0.19 6.54 0.16 13 Tc(Hrs) 0.834* 0.767* 0.705* 0.642* 0.604* 0.572*
Vel (fls) 2.16 2.35 2.56 2.81 2.99 3.15

R (Hrs) 0.451 0.410 0.374 0.337 0.315 0.297

* Non default value or value out of range IslSubBasCG.rpt)







’ APPENDIX C.2 - Land Use Information

Phase | and 2 — Final Design Report
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Flood Control District of Maricopa County
Drainage Design Management System
LAND USE
Project Reference: 115TH_24 HR
Page 1 3/31/2014
‘ Sub Land Use Code Area Area Initial Loss Percent  Vegetation DTHETA Kb
Basin (sq mi) (%) (IA) Impervious Cover
(RTIMP) (%)
Major Basin ID: 01
A061 160 0.074 92.0 0.25 40 50.0 NORMAL 0.029
220 0.004 4.4 0.10 80 65.0 NORMAL 0.029
615 0.002 2.9 0.10 85 25.0 NORMAL 0.029
730 0.001 0.8 0.10 0 90.0 NORMAL 0.107
0.080 100.1
A0BA1 150 0.139 741 0.25 30 50.0 NORMAL 0.027
615 0.000 0.2 0.10 85 25.0 NORMAL 0.027
720 0.047 25.3 0.10 5 90.0 NORMAL 0.027
730 0.001 0.5 0.10 0 90.0 NORMAL 0.098
0.187 100.1
ADBA2 150 0.042 39.8 0.25 30 50.0 NORMAL 0.029
220 0.026 243 0.10 80 65.0 NORMAL 0.029
615 0.011 10.0 0.10 85 25.0 NORMAL 0.029
710 0.005 49 0.10 5 90.0 NORMAL 0.029
730 0.013 121 0.10 0 90.0 NORMAL 0.104
735 0.003 29 0.10 5 40.0 DRY 0.029
900 0.006 5.9 0.35 0 25.0 DRY 0.055
0.105 99.9
AO0BA3 150 0.041 771 0.25 30 50.0 NORMAL 0.030
220 0.000 0.8 0.10 80 65.0 NORMAL 0.030
320 0.001 1.7 0.15 55 60.0 NORMAL 0.030
615 0.002 4.0 0.10 85 25.0 NORMAL 0.030
710 0.005 10.2 0.10 5 90.0 NORMAL 0.030
‘ 735 0.003 6.2 0.10 5 40.0 DRY 0.030
0.053 100.0
A07B1 150 0.050 61.7 0.25 30 50.0 NORMAL 0.029
310 0.000 0.2 0.10 80 75.0 NORMAL 0.029
615 0.011 13.6 0.10 85 25.0 NORMAL 0.029
710 0.020 24.4 0.10 5 90.0 NORMAL 0.029
0.081 99.9
A07B2 150 0.069 68.2 0.25 30 50.0 NORMAL 0.029
615 0.003 3.4 0.10 85 25.0 NORMAL 0.029
710 0.005 45 0.10 5 90.0 NORMAL 0.029
730 0.024 24.0 0.10 0 90.0 NORMAL 0.105
0.101 100.1
A07B3 150 0.139 68.2 0.25 30 50.0 NORMAL 0.027
205 0.005 2.5 0.10 80 75.0 NORMAL 0.027
320 0.010 4.6 0.15 55 60.0 NORMAL 0.027
615 0.001 0.3 0.10 85 25.0 NORMAL 0.027
720 0.050 24.4 0.10 5 90.0 NORMAL 0.027
| 0.205 100.0
| A07B4 160 0.034 64.6 0.25 40 50.0 NORMAL 0.030
| 220 0.000 0.4 0.10 80 65.0 NORMAL 0.030
615 0.005 8.9 0.10 85 25.0 NORMAL 0.030
710 0.014 26.1 0.10 5 90.0 NORMAL 0.030
0.053 100.0
A07B5 220 0.021 37.1 0.10 80 65.0 NORMAL 0.030
615 0.005 8.3 0.10 85 25.0 NORMAL 0.030
710 0.001 14 0.10 5 90.0 NORMAL 0.030
735 0.027 48.2 0.10 5 40.0 DRY 0.030
‘ 900 0.003 5.3 0.35 0 25.0 DRY 0.059
0.057 100.0
A07B6 150 0.000 0.2 0.25 30 50.0 NORMAL 0.028
* Non default value (stLuDataCG.rpt)
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Flood Control District of Maricopa County
Drainage Design Management System

LAND USE
Project Reference: 115TH_24 _HR
Page 2 3/31/2014
Sub Land Use Code Area Area Initial Loss Percent  Vegetation DTHETA Kb
Basin (sq mi) (%) (1A) Impervious Cover
(RTIMP) (%)
Major Basin ID: 01
A07B6 150 0.049 25.0 0.25 30 50.0 NORMAL 0.028
170 0.016 8.1 0.25 45 50.0 NORMAL 0.028
220 0.008 3.0 0.10 80 65.0 NORMAL 0.028
230 0.015 7.6 0.10 80 75.0 NORMAL 0.028
320 0.001 0.6 0.15 55 60.0 NORMAL 0.028
615 0.013 6.8 0.10 85 25.0 NORMAL 0.028
710 0.006 3.0 0.10 5 90.0 NORMAL 0.028
730 0.089 45.8 0.10 0 90.0 NORMAL 0.100
0.195 100.1
A07B7 150 0.006 28.7 0.25 30 50.0 NORMAL 0.033
310 0.002 7.7 0.10 80 75.0 NORMAL 0.033
615 0.004 167 0.10 85 25.0 NORMAL 0.033
710 0.008 39.7 0.10 5 90.0 NORMAL 0.033
735 0.001 6.2 0.10 5 40.0 DRY 0.033
0.021 100.0
A07CA1 160 0.002 9.5 0.25 40 50.0 NORMAL 0.033
320 0.001 3.5 0.15 55 60.0 NORMAL 0.033
615 0.013 55.8 0.10 85 25.0 NORMAL 0.033
730 0.000 0.4 0.10 0 90.0 NORMAL 0.121
735 0.007 30.7 0.10 5 40.0 DRY 0.033
0.023 99.9
AQ7C2 615 0.003 1.6 0.10 85 25.0 NORMAL 0.027
715 0.039 28.7 0.50 0 0.0 DRY 0.027
730 0.043 26.1 0.10 0 90.0 NORMAL 0.099
735 0.080 48.6 0.10 5 40.0 DRY 0.027
0.165 100.0
AQ07D 710 0.003 1.3 0.10 5 90.0 NORMAL 0.026
715 0.115 45.5 0.50 0 0.0 DRY 0.026
715 0.134 53.2 0.50 0 0.0 DRY 0.026
0.252 100.0
AQ7E1 160 0.036 99.7 0.25 40 50.0 NORMAL 0.031
710 0.000 0.3 0.10 5 90.0 NORMAL 0.031
0.036 100.0
AQ7E2 160 0.026 79.4 0.25 40 50.0 NORMAL 0.032
220 0.000 0.9 0.10 80 65.0 NORMAL 0.032
550 0.004 12.0 0.10 80 75.0 NORMAL 0.032
615 0.003 7.7 0.10 85 25.0 NORMAL 0.032
0.033 100.0
AO7E3 150 0.005 7.6 0.25 30 50.0 NORMAL 0.030
150 0.052 85.8 0.25 30 50.0 NORMAL 0.030
220 0.000 0.2 0.10 80 65.0 NORMAL 0.030
615 0.004 6.4 0.10 85 25.0 NORMAL 0.030
0.061 100.0
AO7E4 160 0.048 84.7 0.25 40 50.0 NORMAL 0.030
550 0.006 1.4 0.10 80 75.0 NORMAL 0.030
615 0.002 3.9 0.10 85 25.0 NORMAL 0.030
0.056 100.0
AO7E5 150 0.022 88.0 0.25 30 50.0 NORMAL 0.032
710 0.003 12.0 0.10 5 90.0 NORMAL 0.032
0.025 100.0
AQ7E6 220 0.017 93.0 0.10 80 65.0 NORMAL 0.033
615 0.001 7.0 0.10 85 25.0 NORMAL 0.033

* Non default value (stLuDataCG.rpt)




Flood Control District of Maricopa County
Drainage Design Management System
LAND USE
Project Reference: 115TH_24 HR

Page 3 3/31/2014
. Sub Land Use Code Area Area Initial Loss Percent  Vegetation DTHETA Kb
Basin (sq mi) (%) (IA) Impervious Cover
(RTIMP) (%)

Major Basin ID: 01

AO7E7 220 0.006 87.7 0.10 80 65.0 NORMAL 0.036
615 0.001 12.3 0.10 85 25.0 NORMAL 0.036
0.007  100.0
AO7E8 220 0.004 79.2 0.10 80 65.0 NORMAL 0.037
615 0.001 20.8 0.10 85 25.0 NORMAL 0.037
0.005  100.0
AO7F1 150 0.007 90.6 0.25 30 50.0 NORMAL 0.029
220 0.000 02 0.10 80 65.0 NORMAL 0.029
615 0.004 4.0 0.10 85 25.0 NORMAL 0.029
720 0.006 5.2 0.10 5 90.0 NORMAL 0.029
0.108  100.0
AO7F2 150 0.024 97.5 0.25 30 50.0 NORMAL 0.033
| 615 0.001 25 0.10 85 25.0 NORMAL 0.033
0.024  100.0
A07G1 140 0.188 79.7 0.25 30 50.0 NORMAL 0.026
205 0.005 2.3 0.10 80 75.0 NORMAL 0.026
320 0.002 0.7 0.15 55 60.0 NORMAL 0.026
615 0.001 0.5 0.10 85 25.0 NORMAL 0.026
710 0.008 3.5 0.10 5 90.0 NORMAL 0.026
740 0.016 6.7 0.00 0 0.0 WET 0.026
900 0.016 6.7 0.35 0 25.0 DRY 0.050
0236  100.1
A07G2 150 0.002 7.5 0.25 30 50.0 NORMAL 0.032
150 0.013 44.8 0.25 30 50.0 NORMAL 0.032
615 0.009 30.8 0.10 85 25.0 NORMAL 0.032
900 0.005 16.8 0.35 0 25.0 DRY 0.063
0.028 99.9
AO7H 320 0.017 18.3 0.15 55 60.0 NORMAL 0.029
710 0.029 31.0 0.10 5 90.0 NORMAL 0.029
715 0.002 2.0 0.50 0 0.0 DRY 0.029
730 0.045 48.8 0.10 0 90.0 NORMAL 0.106
0.092  100.1
A09C 160 0.000 0.3 0.25 40 50.0 NORMAL 0.028
220 0.004 32 0.10 80 65.0 NORMAL 0.028
320 0.004 39 0.15 55 60.0 NORMAL 0.028
615 0.003 25 0.10 85 25.0 NORMAL 0.028
710 0.026 23.0 0.10 5 90.0 NORMAL 0.028
715 0.012 10.8 0.50 0 0.0 DRY 0.028
730 0.038 33.8 0.10 0 90.0 NORMAL 0.104
735 0.026 22.6 0.10 5 40.0 DRY 0.028
0113 100.1
AO9D 150 0.192 78.6 0.25 30 50.0 NORMAL 0.026
550 0.001 0.4 0.10 80 75.0 NORMAL 0.026
615 0.017 6.9 0.10 85 25.0 NORMAL 0.026
710 0.007 3.0 0.10 5 90.0 NORMAL 0.026
740 0.016 6.4 0.00 0 0.0 WET 0.026
900 0.011 46 0.35 0 25.0 DRY 0.050
. 0.244 99.9
AOSE 150 0.093 66.8 0.25 30 50.0 NORMAL 0.028
220 0.007 5.0 0.10 80 65.0 NORMAL 0.028
550 0.006 46 0.10 80 75.0 NORMAL 0.028

* Non default value (stLuDataCG.rpt)




Flood Control District of Maricopa County
Drainage Design Management System

LAND USE
Project Reference: 115TH_24_HR
Page 4 3/31/2014
Sub Land Use Code Area Area Initial Loss Percent  Vegetation DTHETA Kb
Basin (sq mi) (%) (I1A) Impervious Cover
(RTIMP) (%)
Major Basin ID: 01
AQSE 615 0.018 12.8 0.10 85 25.0 NORMAL 0.028
710 0.004 25 0.10 5 90.0 NORMAL 0.028
740 0.012 8.2 0.00 0 0.0 WET 0.028
0.140 99.9
AQ9F 150 0.000 0.1 0.25 30 50.0 NORMAL 0.025
150 0.190 51.4 0.25 30 50.0 NORMAL 0.025
170 0.032 8.7 0.25 45 50.0 NORMAL 0.025
180 0.015 4.1 0.25 45 50.0 NORMAL 0.025
220 0.008 2.2 0.10 80 65.0 NORMAL 0.025
240 0.023 6.3 0.10 80 65.0 NORMAL 0.025
320 0.000 0.1 0.15 55 60.0 NORMAL 0.025
410 0.005 1.4 0.10 80 75.0 NORMAL 0.025
550 0.012 3.2 0.10 80 75.0 NORMAL 0.025
615 0.029 7.7 0.10 85 25.0 NORMAL 0.025
710 0.021 87 0.10 5 90.0 NORMAL 0.025
810 0.016 4.2 0.10 80 75.0 NORMAL 0.025
900 0.018 4.9 0.35 0 25.0 DRY 0.047
0.370 100.0
A99P1 150 0.178 75 0.25 30 50.0 NORMAL 0.026
220 0.008 33 0.10 80 65.0 NORMAL 0.026
225 0.002 0.8 0.10 70 80.0 DRY 0.026
540 0.015 5.9 0.10 5 90.0 NORMAL 0.050
710 0.003 1.2 0.10 5 90.0 NORMAL 0.026
720 0.043 1%3 0.10 5 90.0 NORMAL 0.026
730 0.000 0.1 0.10 0 90.0 NORMAL 0.095
0.249 100.1
A99P2 150 0.006 2.6 0.25 30 50.0 NORMAL 0.026
160 0.000 0.2 0.25 40 50.0 NORMAL 0.026
220 0.009 4.0 0.10 80 65.0 NORMAL 0.026
240 0.123 54.6 0.10 80 65.0 NORMAL 0.026
615 0.001 0.5 0.10 85 25.0 NORMAL 0.026
730 0.085 37.4 0.10 0 90.0 NORMAL 0.096
735 0.001 0.6 0.10 5 40.0 DRY 0.026
0.226 99.9
A99Q 160 0.005 4.0 0.25 40 50.0 NORMAL 0.028
730 0.112 96.0 0.10 0 90.0 NORMAL 0.103
0.117 100.0
S30 140 0.231 67.4 0.25 30 50.0 NORMAL 0.025
240 0.018 5.2 0.10 80 65.0 NORMAL 0.025
615 0.019 5.6 0.10 85 25.0 NORMAL 0.025
710 0.000 0.1 0.10 5 90.0 NORMAL 0.025
720 0.073 21.3 0.10 5 90.0 NORMAL 0.025
730 0.001 0.4 0.10 0 90.0 NORMAL 0.091
0.342 100.0
S30B 140 0.256 45.1 0.25 30 50.0 NORMAL 0.024
160 0.050 8.7 0.25 40 50.0 NORMAL 0.024
205 0.008 1.4 0.10 80 75.0 NORMAL 0.024
220 0.012 2.2 0.10 80 65.0 NORMAL 0.024
320 0.004 0.7 0.15 55 60.0 NORMAL 0.024
550 0.024 4.2 0.10 80 75.0 NORMAL 0.024
615 0.040 7.1 0.10 85 25.0 NORMAL 0.024
720 0.174 30.6 0.10 5 90.0 NORMAL 0.024
0.567 100.0
S30C 110 0.505 76.0 0.30 5 30.0 NORMAL 0.024
170 0.013 2.0 0.25 45 50.0 NORMAL 0.024

* Non default value (stLuDataCG.rpt)




Flood Control District of Maricopa County
Drainage Design Management System
LAND USE
Project Reference: 115TH_24 HR

Page 5 ) 3/31/2014
‘ Sub Land Use Code Area Area Initial Loss Percent  Vegetation DTHETA Kb
Basin (sq mi) (%) (1A) Impervious Cover
(RTIMP) (%)

Major Basin ID: 01

S30C 205 0.016 24 0.10 80 75.0 NORMAL 0.024
220 0.004 0.6 0.10 80 65.0 NORMAL 0.024
550 0.014 22 0.10 80 75.0 NORMAL 0.024
615 0.027 4.1 0.10 85 25.0 NORMAL 0.024
710 0.004 0.6 0.10 5 90.0 NORMAL 0.024
720 0.081 122 0.10 5 90.0 NORMAL 0.024

0.665 100.1

* Non default value (stLuDataCG.rpt)







. APPENDIX C.3 — Soil Information

115" Avenue and Union Hills Drive Drainage Improvements Project
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Flood Control District of Maricopa County
Drainage Design Management System
IL

Page 1 Project Reference: 115TH_24_HR 3/31/2014
Area ID Book Map Unit Soil ID Area Area  XKSAT Rock Effective
Number (sq mi) (%) Percent Rock (%)
(%)
Major Basin ID: 01
A061 651 Cb 6512423 0.001 1.00 0.40 - 100
651 Ma 6514421 0.016 19.50 0.40 - 100
651 TD 6515826 0.002 2.90 1.20 - 100
651 Vg 6516233 0.035 43.40 0.91 - 100
651 GgA 651323320 0.027 33.20 0.25 - 100
AO0BA1 651 CA2 65124202 0.017 9.20 0.38 - 100
651 GxA 651326720 0.001 0.50 0.23 - 100
651 LcA 651422520 0.121 64.50 0.25 - 100
651 PeA 651502920 0.026 13.90 0.37 - 100
651 RbA 651542320 0.022 11.80 0.26 - 100
A06A2 651 Ma 6514421 0.019 17.60 0.40 - 100
651 Mr 6514455 0.003 2.80 0.05 - 100
651 Va 6516221 0.016 15.60 0.39 - 100
651 Vg 6516233 0.002 2.00 0.91 - 100
651 Vh 6516235 0.000 0.30 0.27 - 100
651 CA2 65124202 0.005 4.60 0.38 - 100
651 AbA 651202320 0.003 2.80 0.38 - 100
651 GgA 651323320 0.024 22.30 0.25 - 100
651 GxA 651326720 0.004 3.60 0.23 - 100
651 RbA 651542320 0.005 5.00 0.26 - 100
651 TfB 651583122 0.025 23.60 0.36 - 100
A06A3 651 Mr 6514455 0.009 17.00 0.05 - 100
651 Te 6515829 0.001 2.60 0.25 - 100
651 Va 6516221 0.008 15.10 0.39 - 100
651 GgA 651323320 0.034 63.60 0.25 - 100
651 TfB 651583122 0.001 1.70 0.36 - 100
A07B1 651 Ge 6513229 0.003 3.20 0.26 - 100
651 Ma 6514421 0.000 0.50 0.40 - 100
651 Mo 6514449 0.005 5.80 0.39 - 100
651 Va 6516221 0.012 14.60 0.39 - 100
651 Vh 6516235 0.007 8.50 0.27 - 100
651 CA2 65124202 0.002 2.00 0.38 - 100
651 AbA 651202320 0.051 62.40 0.38 - 100
651 TfA 651583120 0.002 3.00 0.37 - 100
A07B2 651 Mp 6514451 0.004 3.50 0.25 - 100
651 Te 6515829 0.006 5.60 0.25 - 100
651 Va 6516221 0.008 8.30 0.39 - 100
651 CA2 65124202 0.040 39.60 0.38 - 100
651 AbA 651202320 0.005 4.60 0.38 - 100
651 LcB 651422522 0.004 4.20 0.25 - 100
651 TB 651583122 0.011 11.10 0.36 - 100
651 TrB 651585522 0.023 23.30 0.13 - 100
A07B3 651 Mr 6514455 0.009 4.50 0.05 - 100
651 Te 6515829 0.004 2.00 025 - 100
651 CA2 65124202 0.039 19.00 0.38 - 100
651 GxA 651326720 0.085 41.70 0.23 - 100
651 LcA 651422520 0.060 29.10 0.25 - 100
651 LcB 651422522 0.002 1.10 0.25 - 100
651 RbA 651542320 0.005 2.50 0.26 - 100
651 RpE 651545128 0.000 0.00 0.29 - 100
A07B4 651 AbA 651202320 0.037 70.30 0.38 - 100
651 GgA 651323320 0.014 25.60 0.25 - 100
651 TfB 651583122 0.002 4.20 0.36 - 100
A07B5 651 Ma 6514421 0.004 6.50 0.40 - 100
651 Te 6515829 0.011 19.80 0.25 - 100
651 AbA 651202320 0.005 9.50 0.38 - 100
651 GgA 651323320 0.018 32.20 0.25 - 100
651 TfB 651583122 0.018 32.00 0.36 - 100
A07B6 651 Te 6515829 0.010 6.30 0.25 - 100
651 Va 6516221 0.007 4.80 0.39 - 100
651 CA2 65124202 0.075 49.30 0.38 - 100
651 AbA 651202320 0.016 10.70 0.38 - 100

* Non default value

(stSIDataGA.rpt)




Flood Control District of Maricopa County
Drainage Design Management System

SOILS
Page 2 Project Reference: 115TH_24_HR 3/31/12014
Area ID Book Map Unit Soil ID Area Area  XKSAT Rock Effective
Number (sq mi) (%) Percent Rock (%)
(%)
Major Basin ID: 01
A07B6 651 GxA 651326720 0.002 1.40 0.23 - 100
651 RbA 651542320 0.006 3.70 0.26 - 100
651 TrB 651585522 0.036 23.80 0.13 - 100
A07B7 651 Mp 6514451 0.004 20.00 0.25 - 100
651 Te 6515829 0.003 15.20 0.25 - 100
651 CA2 65124202 0.001 2.40 0.38 - 100
651 LcB 651422522 0.003 12.40 0.25 - 100
651 TfA 651583120 0.002 8.10 0.37 - 100
651 TfB 651583122 0.002 7.10 0.36 - 100
651 TrB 651585522 0.007 34.80 0.13 B 100
A07C1 651 Mr 6514455 0.005 21.50 0.05 - 100
651 Te 6515829 0.008 33.90 0.25 - 100
651 Tg 6515833 0.005 21.90 0.04 - 100
651 Th 6515835 0.002 6.40 0.04 - 100
651 LcB 651422522 0.002 9.40 0.25 - 100
651 TfA 651583120 0.002 6.90 0.37 - 100
A07C2 651 Mp 6514451 0.020 12.00 0.25 - 100
651 Mr 6514455 0.007 4.00 0.05 - 100
651 Te 6515829 0.053 32.30 0.25 - 100
651 Tg 6515833 0.006 3.40 0.04 - 100
651 Va 6516221 0.017 10.10 0.39 - 100
651 CA2 65124202 0.024 14.40 0.38 - 100
651 LcB 651422522 0.011 6.40 0.25 - 100
651 TfA 651583120 0.029 17.40 0.37 - 100
A07D 651 Cb 6512423 0.057 22.50 0.40 - 100
651 Ge 6513229 0.010 3.90 0.26 - 100
651 Mo 6514449 0.004 1.40 0.39 - 100
651 Va 6516221 0.123 48.80 0.39 - 100
651 GgA 651323320 0.005 1.90 0.25 - 100
651 TfA 651583120 0.054 21.50 0.37 - 100
AO7E1 651 Mr 6514455 0.031 86.50 0.05 - 100
651 TfA 651583120 0.005 13.50 0.37 - 100
AO7E2 651 Mr 6514455 0.030 92.60 0.05 - 100
651 GxA 651326720 0.002 7.40 0.23 - 100
AO7E3 651 Mr 6514455 0.032 52.30 0.05 - 100
651 Te 6515829 0.002 3.30 0.25 - 100
651 RbA 651542320 0.014 22.50 0.26 - 100
651 RpE 651545128 0.008 13.30 0.29 - 100
651 TfA 651583120 0.005 8.60 0.37 - 100
AO7E4 651 Mr 6514455 0.043 76.40 0.05 - 100
651 Te 6515829 0.005 9.20 0.25 - 100
651 Th 6515835 0.003 5.30 0.04 - 100
651 TfA 651583120 0.005 9.10 0.37 - 100
AQ7ES 651 Mr 6514455 0.008 33.60 0.05 - 100
651 RpE 651545128 0.001 4.00 0.29 - 100
651 TfA 651583120 0.016 62.40 0.37 - 100
AO7E6B 651 Mr 6514455 0.015 77.50 0.05 - 100
651 RbA 651542320 0.004 22.50 0.26 - 100
AQ7E7 651 Mr 6514455 0.003 43.80 0.05 - 100
651 RbA 651542320 0.001 7.80 0.26 - 100
651 RpE 651545128 0.003 48.40 0.29 - 100
AQ7ES8 651 Mr 6514455 0.000 1.90 0.05 - 100
651 RbA 651542320 0.005 84.90 0.26 - 100
651 RpE 651545128 0.001 13.20 0.29 - 100
AO07F1 651 Mp 6514451 0.004 3.30 0.25 - 100
651 Mr 6514455 0.002 1.70 0.05 - 100
651 Te 6515829 0.054 49.90 0.25 - 100
651 LcA 651422520 0.042 39.00 0.25 - 100
651 RbA 651542320 0.007 6.10 0.26 - 100
AO7F2 651 Mp 6514451 0.009 35.40 0.25 - 100

* Non default value

(stSIDataGA.rpt)




Flood Control District of Maricopa County
Drainage Design Management System
SOILS

Page 3 Project Reference: 115TH_24_HR 3/31/2014
Area ID Book Map Unit Soil ID Area Area  XKSAT Rock Effective
Number (sq mi) (%) Percent Rock (%)
(%)
Major Basin ID: 01
A07F2 651 Mr 6514455 0.001 2.50 0.05 - 100
651 Te 6515829 0.001 3.80 0.25 - 100
651 LcA 651422520 0.007 28.30 0.25 - 100
651 RbA 651542320 0.007 30.00 0.26 - 100
A07G1 651 Mr 6514455 0.163 69.20 0.05 - 100
651 Te 6515829 0.000 0.10 0.25 - 100
651 Tg 6515833 0.032 13.60 0.04 - 100
651 RbA 651542320 0.006 2.70 0.26 - 100
651 RpE 651545128 0.033 13.80 0.29 - 100
651 TfA 651583120 0.001 0.50 0.37 - 100
651 TPB 651585022 0.000 0.20 0.12 - 100
A07G2 651 Te 6515829 0.003 9.60 0.25 - 100
651 RbA 651542320 0.025 89.30 0.26 - 100
651 RpE 651545128 0.000 1.10 0.29 - 100
AO7H 651 Te 6515829 0.027 29.50 0.25 B 100
651 Tg 6515833 0.008 8.70 0.04 - 100
651 Va 6516221 0.012 12.40 0.39 - 100
651 CA2 65124202 0.020 22.10 0.38 - 100
651 TfA 651583120 0.025 27.30 0.37 - 100
AD9C 651 Cb 6512423 0.006 4.90 0.40 - 100
651 Te 6515829 0.034 29.80 0.25 - 100
651 Tg 6515833 0.001 1.20 0.04 - 100
651 Va 6516221 0.017 14.70 0.39 - 100
651 CA2 65124202 0.014 12.10 0.38 - 100
651 AbA 651202320 0.016 14.10 0.38 - 100
651 GgA 651323320 0.005 410 0.25 - 100
651 TfA 651583120 0.021 18.20 0.37 B 100
651 TPB 651585022 0.001 0.80 0.12 - 100
A09D 651 Mr 6514455 0.023 9.40 0.05 - 100
651 Te 6515829 0.002 1.00 0.25 - 100
651 Tg 6515833 0.006 2.60 0.04 - 100
651 PRB 651505422 0.017 6.90 0.28 - 100
651 RbA 651542320 0.004 1.60 0.26 - 100
651 RpE 651545128 0.004 1.60 0.29 - 100
651 TPB 651585022 0.188 76.90 0.12 - 100
AO09E 651 Mp 6514451 0.003 2.10 0.25 - 100
651 Te 6515829 0.010 7.00 0.25 - 100
651 LcA 651422520 0.013 9.50 0.25 - 100
651 PRB 651505422 0.107 76.30 0.28 - 100
651 RbA 651542320 0.000 0.10 0.26 - 100
651 TPB 651585022 0.007 5.00 0.12 - 100
A09F 651 BE 6512228 0.109 29.50 0.24 - 100
651 Mp 6514451 0.036 9.70 0.25 - 100
651 Mr 6514455 0.035 9.50 0.05 - 100
651 PT 6515058 0.005 1.30 0.40 - 100
651 LcA 651422520 0.011 2.80 0.25 - 100
651 MTB 651445822 0.024 6.40 0.15 - 100
651 PRB 651505422 0.053 14.30 0.28 - 100
651 PWB 651506422 0.045 12.10 0.38 - 100
651 TrA 651585520 0.017 4.70 0.11 - 100
651 TrB 651585522 0.001 0.20 0.13 - 100
651 TSC 651585624 0.036 9.60 0.14 - 100
A99P1 651 Le 6514229 0.100 40.30 0.04 - 100
651 Tw 6515865 0.012 4.80 0.05 - 100
651 CA2 65124202 0.008 3.30 0.38 - 100
651 LcA 651422520 0.109 43.70 0.25 - 100
651 PeA 651502920 0.020 7.90 0.37 - 100
A99P2 651 Cb 6512423 0.026 11.60 0.40 - 100
651 Mr 6514455 0.011 4.90 0.05 - 100
651 TD 6515826 0.003 1.10 1.20 - 100
651 Te 6515829 0.005 2.00 0.25 - 100
651 Va 6516221 0.000 0.10 0.39 - 100

* Non default value

(stSIDataGA.rpt)




Flood Control District of Maricopa County
Drainage Design Management System

SOILS
Page 4 Project Reference: 115TH_24_HR 3/31/2014
Area ID Book Map Unit Soil ID Area Area  XKSAT Rock Effective
’ Number (sq mi) (%) Percent Rock (%)
(%)
Major Basin ID: 01
A99P2 651 Vh 6516235 0.007 2.90 0.27 - 100
651 CA2 65124202 0.055 24.40 0.38 - 100
651 AbA 651202320 0.059 26.20 0.38 - 100
651 GgA 651323320 0.050 22.10 0.25 - 100
651 PeA 651502920 0.008 3.40 0.37 - 100
651 RbA 651542320 0.003 1.30 0.26 - 100
A99Q 651 Cb 6512423 0.055 47.40 0.40 - 100
651 Ma 6514421 0.003 2.30 0.40 - 100
651 TD 6515826 0.032 27.20 1.20 - 100
651 Vg 6516233 0.025 21.70 0.91 - 100
651 GgA 651323320 0.002 1.50 0.25 - 100
S30 651 CA2 65124202 0.066 19.30 0.38 - 100
651 GxA 651326720 0.066 19.30 0.23 - 100
651 LcA 651422520 0.161 47.20 0.25 - 100
651 PeA 651502920 0.039 11.50 0.37 - 100
651 RbA 651542320 0.009 2.60 0.26 - 100
651 TrB 651585522 0.000 0.10 0.13 - 100
S30B 651 Le 6514229 0.086 15.20 0.04 - 100
651 Mr 6514455 0.111 19.50 0.05 - 100
651 VFf 6516231 0.043 7.60 0.01 - 100
651 LcA 651422520 0.309 54.40 0.25 - 100
651 PeA 651502920 0.003 0.50 0.37 - 100
651 RbA 651542320 0.016 2.80 0.26 - 100
S30C 651 Lb 6514223 0.018 2.60 0.40 - 100
651 Mp 6514451 0.047 7.00 0.25 - 100
651 Mr 6514455 0.212 31.80 0.05 - 100
651 Te 6515829 0.016 2.40 0.25 - 100
651 Vf 6516231 0.049 7.30 0.01 - 100
651 GxA 651326720 0.000 0.10 0.23 - 100
651 LcA 651422520 0.291 43.80 0.25 - 100
651 PeA 651502920 0.008 1.20 0.37 - 100
651 RbA 651542320 0.001 0.10 0.26 - 100
651 TrA 651585520 0.019 2.80 0.11 - 100
651 TB 651585522 0.005 0.80 0.13 - 100

* Non default value (stSIDataGA.rpt)







. APPENDIX C.4 — Routing Data

Phase 1 and 2 — Final Design Report
115" Avenue and Union Hills Drive Drainage Improvements Project
RPA# 215115




Flood Control District of Maricopa County
Drainage Design Management System
HEC-1 ROUTING DATA
Project Reference: 115TH_24_HR

Page 1 3/31/2014
RouteID ~ LOBN ChanN  ROBN Length  Slope Max . 5. 6. 7
(ft (fft)  Elev (ft) B z * -
NORMAL DEPTH

Major Basin 01

RA061 0.030 0.020 0.030 2,795.00 0.0057 - X: - 10.00 60.00 70.00 90.00 100.00 150.00 170.00
is 10.00 9.00 8.00 4.00 4.00 8.00 9.00 10.00
RAO6A1 0.035 0.025 0.035 3,945.00 0.0117 - X: - 50.00 100.00 110.00 130.00 140.00 190.00 240.00
= 10.00 9.00 8.00 4.00 4.00 8.00 9.00 10.00
RAO06A2 0.030 0.020 0.030 981.00 0.0031 - X: - 10.00 50.00 60.00 70.00 80.00 130.00 150.00
¥ 10.00 9.00 8.00 4.00 4.00 8.00 9.00 10.00
RAO6A3 0.030 0.020 0.030 3,203.00 0.0050 - X: - 10.00 50.00 60.00 70.00 80.00 100.00 120.00
b & 10.00 9.00 8.00 4.00 4.00 8.00 9.00 10.00
RAO07B1 0.035 0.030 0.035 1,628.00 0.0031 - X: - 50.00 130.00 200.00 240.00 280.00 300.00 320.00
¥: 10.00 9.00 - - 5.00 9.00 10.00 12.00
RA07B2 0.035 0.030 0.035 2,388.00 0.0021 - X: - 50.00 100.00 150.00 200.00 250.00 300.00 350.00
¥: 10.00 9.00 8.00 - - 8.00 9.00 10.00
RA07B3 0.038 0.035 0.038 2,418.00 0.0124 - X: - 50.00 75.00 125.00 150.00 200.00 250.00 300.00
b 10.00 9.00 8.00 - - 8.00 9.00 10.00
RAQ07B4 0.035 0.030 0.035 1,476.00 0.0034 - X: - 50.00 100.00 125.00 150.00 175.00 225.00 275.00
Yi 10.00 9.00 8.00 - - 8.00 9.00 10.00
RAQ7B5 0.025 0.020 0.025 1,378.00 0.0051 - X: - 10.00 50.00 60.00 80.00 90.00 130.00 150.00
Y 10.00 5.00 4.00 - - 4.00 5.00 6.00
RA07B6 0.030 0.020 0.030 672.00 0.0119 - X: - 50.00 70.00 90.00 110.00 130.00 150.00 170.00
Y: 10.00 9.00 8.00 1.00 1.00 8.00 9.00 10.00
RAQ7B7 0.035 0.030 0.035 3,058.00 0.0075 - X: - 50.00 75.00 100.00 125.00 150.00 175.00 225.00
Y 10.00 9.00 - - - - 9.00 10.00
RA07C1 0.035 0.030 0.035 1,305.00 0.0061 - X: - 50.00 100.00 125.00 150.00 175.00 200.00 250.00
Y: 10.00 9.00 - - - - 9.00 10.00
RA07C2 0.035 0.030 0.035 2,625.00 0.0057 - X: - 30.00 80.00 130.00 150.00 230.00 250.00 260.00
Ye 10.00 9.00 - - - 9.00 10.00 12.00
RAO7D 0.030 0.030 0.030 2,041.00 0.0049 1,180.00 X: - 100.00 112.00 147.00 159.00 179.00 214.00 580.00
e 8.00 6.00 - = 6.00 7.00 7.00 9.00
RAO7E1 0.030 0.020 0.030 1,471.00 0.0048 & X: - 10.00 20.00 30.00 40.00 50.00 60.00 70.00
b - 2.00 1.00 - - = - 1.00 2.00
RAQ7E2 0.030 0.020 0.030 761.00 0.0092 - X: - 10.00 20.00 30.00 40.00 50.00 60.00 70.00
¥ 2.00 1.00 - - - " 1.00 2.00

(stHec1RLrpt)




Flood Control District of Maricopa County
Drainage Design Management System
HEC-1 ROUTING DATA

Project Reference: 115TH_24_HR

Page 2 3/31/2014

Route ID LOBN  ChanN ROBN  Length Slope Max 1 2 4 5. 6 7

(ft) (ft/ft)  Elev (ft) ' ’ - ' ' ' -

RAO7E3 0.030 0.020 0.030 1,835.00 0.0076 - X: - 10.00 20.00 30.00 40.00 50.00 60.00 70.00

Y 2.00 1.00 - - - - 1.00 2.00

RAO7E5 0.030 0.020 0.030 1,796.00 0.0067 - X - 10.00 20.00 30.00 40.00 50.00 60.00 70.00

¥ 2.00 1.00 - - - - 1.00 2.00

RAO7E6 0.035 0.020 0.035 1,950.00 0.0062 - X: - 50.00 100.00 125.00 150.00 175.00 225.00 275.00

Y. 4.00 3.00 2.00 1.00 1.00 2.00 3.00 4.00

RAQ7E7 0.030 0.020 0.030 1,042.00 0.0086 = X: - 1.00 13.00 23.00 53.00 83.00 108.00 109.00

Y: 14.00 6.00 - - 6.00 6.00 1.00 15.00

RAO7F1 0.030 0.020 0.030 353.00 0.0028 - X: - 1.00 13.00 23.00 53.00 83.00 108.00 109.00

Yi 14.00 6.00 - = 6.00 6.00 7.00 15.00

RA07G1 0.040 0.020 0.040 2,548.00 0.0035 - X: - 1.00 26.00 41.00 71.00 86.00 126.00 576.00

Y: 12.00 7.00 5.00 1.00 1.00 5.00 6.00 7.00

RA07G2 0.030 0.020 0.030 1,632.00 0.0073 - X: - 10.00 20.00 30.00 40.00 50.00 60.00 70.00

¥: 2.00 1.00 - - - - 1.00 2.00

RAO7H 0.035 0.035 0.035 3,126.00 0.0048 - X: - 50.00 100.00 150.00 200.00 250.00 300.00 350.00

¥ 10.00 9.00 8.00 7.00 7.00 8.00 9.00 10.00

RAQ09C 0.030 0.025 0.030 5,061.00 0.0020 - X: B 10.00 40.00 50.00 70.00 80.00 120.00 130.00

Y: 7.00 5.00 4.00 3.00 3.00 4.00 5.00 10.00

RAQ09D 0.040 0.030 0.040 2,865.00 0.0098 - X: - 51.00 61.00 71.00 81.00 111.00 151.00 651.00

b - 9.00 8.00 - - 8.00 9.00 9.00 10.00

RAO9E 0.040 0.030 0.040 2,865.00 0.0069 - X: B 1.00 16.00 36.00 51.00 123.00 148.00 648.00

i 16.00 8.00 - - 8.00 8.00 9.00 11.00

RAQ9FW 0.030 0.025 0.030 1,619.00 0.0012 - X: - 1.00 16.00 36.00 51.00 123.00 148.00 648.00

Y: 16.00 8.00 - - 8.00 8.00 9.00 11.00

RA99P1 0.030 0.025 0.030 2,868.00 0.0160 - X: - 50.00 100.00 110.00 130.00 140.00 190.00 240.00

Y 10.00 9.00 8.00 4.00 4.00 8.00 9.00 10.00

RS30 0.030 0.020 0.030 1,258.00 0.0215 - X: - 50.00 60.00 80.00 90.00 100.00 125.00 140.00

Y 10.00 9.00 3.00 3.00 9.00 10.00 11.00 12.00

RS30B 0.030 0.020 0.030 4,113.00 0.0036 - X: - 10.00 60.00 62.00 82.00 84.00 134.00 144.00

Y: 12.00 11.00 8.00 - - 8.00 11.00 12.00

RS30C 0.030 0.020 0.030 6,874.00 0.0015 - X: - 10.00 50.00 60.00 70.00 80.00 120.00 130.00

i 10.00 5.00 4.00 - - 4.00 5.00 10.00

(stHec1RLrpt)







. APPENDIX C.5 — Sun City Split Flow Analysis Memorandum

Phase | and 2 - Fir

115" Avenue and Union Hills Drive Drainage Impr




RPA was requested to evaluate flow splits at two locations. The first location is at 99" Avenue and Del
Webb Boulevard and the second location is at Del Webb Boulevard and Palmeras Drive. The main split
is at Location 2 where the Del Webb channel drains into culverts that convey flows into the Sun City
drain. The northern split (Location 1) does not affect flows in the Sun City drain because drainage basin
S30is large, see below. The flow diverted at that location is not significant compared to the flow

generated from that basin.

[ISa[@)rivcE==
L

§ Bell Road s

Location 2 — Bell Road and Del Webb Blvd




The channel upstream of this culvert can handle over 900 cfs, see attached normal depth calculations.
The channel dimensions were based on the recent District survey. There are 5-48” culverts that convey
flow 90-degrees into the Sun City drain. The average culvert inverts are 1200.4 with a 6-foot headwall,
see the attached survey results. The losses from the 90-degree bend were accounted by adjusting the
manning’s of the culverts to 0.018. The culverts can convey 421 cfs at Location 2, and this split was
updated in the HEC-1 model using the HY-8 flow summary table. The unsteady HEC-RAS was updated
with the hydrograph from CA07B6 and the resultant water surface at the Bell Road culvert is 1163.8.




‘ e , Crpss Section for Del Webb Channel

Project Description

Friction Method Manning Formula

Solve For Discharge

Input Data

Channel Slope 0.00250 f/ft

Normal Depth 4.69 ft
936.43 ft¥/s

Discharge

Cross Section Image

Elevation

0+00 0+05 0+10 D+15

Bentley Systems, Inc. Haestad Methods SolB&atl€e=wMaster V8i (SELECTseries 1) [08.11.01.03]
‘ 2/24/2015 8:15:43 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1






‘ 115th ave. Watershed- 99th ave. & Bell- Del Web & Bell- Cross sections and Inverts

LOCATION 1
Pt # N E HW EL. Invert Desc.
11 962927| 590320.6| 1211.78| 1205.18|CLHW 48" Concrete Pipe
12| 962932.7| 590319.1| 1211.86( 1205.26|CLHW 48" Concrete Pipe
13| 962938.6| 590317.6| 1211.82| 1205.22|CLHW 48" Concrete Pipe
14| 962943.9| 590316.1 1211.9 1205.3|CL HW 48" Concrete Pipe
15 962950| 590314.5| 1211.85| 1205.25|CLHW 48" Concrete Pipe
Pt # N E HW EL. Invert Desc.
16| 963013.9( 590356.5 1211.38 1205.38|CL HW 48" Concrete Pipe
17| 963015.5| 590362.2( 1211.39( 1205.39|CL HW 48" Concrete Pipe
18| 963016.9| 590367.9| 1211.38| 1205.38|CL HW 48" Concrete Pipe
19| 963018.5| 590373.7( 1211.37| 1205.37|CLHW 48" Concrete Pipe
20 963020| 590379.3| 1211.39| 1205.39|CL HW 48" Concrete Pipe
Pt # N E Elev. Desc.
600 963282.9 590369.8 1214.83 WALL
. 601 963279.2 590356 1212.72 NG
602 963278.5 590353 121255 EOP
603 963275 590338.8 1212.24 CL
604 963271.8 590325.3 - 1211.99 EOP
605 963271.6 590324.2 1211.6 EOP
606 963270.5 590319.9 1211.02 TB
607 963267 590305.9 . 1207.57 TOE
608 963265.2 590299.3 1207.43 TOE
609 963261.6 590282.3 1211.44 TB
610 963260.6 590278.4 1211.98 EOP
611 963260.3 590277.6 1212.22 EOP
612 963257.8 590263.8 1212.44 CL
613 963254.6 590250.6 1212.59 EOP
614 963252.7 590240.7 1213.6 NG
615 963250.1 590233.5 1214.33 WALL

Downstream

Upstream




Pt # N E Elev. Desc.
700( 963026.4| 590292.2 1213.5|WALL
701 963030| 590304.6| 1211.68|EQP
702] 963037.2] 590320.9] - 1211.52|CL
703| 963040.8| 590342.1 1211 L EE
704| 963040.7( 590342.4] 1211.62|TC
705| 963040.8| 590342.8] 1211.62(BC
706| 963040.8 590343 1211.17|TB
707| 963044.6| 590358.8| 1206.45|TOE
708| 963045.2( 590360.4| 1206.38|TOE
709| 963049.5( 590381.2| 1211.16|TB
710| 963050.2| 590384.2| 1211.32|EOP
711 963053.1| 590396.7| 1211.68|CL
712 963056.5| 590410.5 1241791 EQP
713| 963059.4 590421| 1212.85|NG
714| 963061.6| 590427.7| 1214.16|WALL

Pt # N 3 Elev. Desc.
800| 962672.2| 590384.6|] 1212.09|WALL
801| 962676.2| 590401.8| 1209.76|EOP
802| 962679.7| 590417.1] 1209.62(CL
803| 962683.1| 590430.6( 1209.21|FL
804| 962683.3( 590430.8| 1209.76|TC
805 962685 590441.4 1209.6|GB
806| 962689.5| 590455.7 1210.37|NG
807| 962692.9( 590473.8] 1209.65|TC
808| 962692.9( 590474.1 1209.1|FL
809| 962697.2| 590488.7| 1209.62(CL
810| 962700.3| 590503.5| 1209.87|EOP
811| 962703.1| 590513.5 1211.22|NG
812| 962704.5| 590521.6] 1212.34|WALL

Pt # N E Elev. Desc.
900| 962948.4( 590303.9 1205.59|TOE
901| 962922.1| 590310.9 1205.17|TOE
902| 962872.6( 590326.1| 1211.57|(BW
903| 962878.2( 590324.3| 1211.62|TC
904| 962878.4| 590324.4 1211.14|FL
905 962895.9 590321 1211.27]|CGL
906| 962918.2| 590314.6| 1210.92|FL
907 962918.4( 590314.5| 1211.36|TC
908| 962920.9| 590313.8 1211.34|TB
909| 962951.2( 590303.3 12171.75| B
910| 962953.4| 590302.9| 1211.71(TC
911| 962953.6( 590302.9| 1211.25|FL
912| 962968.4| 590299.2 1211.5|GL
913]| 962984.9| 590290.7| 1211.74|FL
914| 962985.1| 590290.6 1212.14|TC
915| 962989.8( 590288.1| 1212.37|BW




Pt # N Elev. Desc.
1000| 962866.6| 590135.3| 1205.82(TOE
1001| 962882.7| 590131.3 1205.4|TOE
1002| 962819.5| 590154.9| 1210.91(BW
1003| 962823.3| 590153.9| 1210.87|TC
1004| 962825.2| 590153.1| 1210.63(FL
1005| 962839.7| 590146.5| 1210.56(CL
1006( 962857.4| 590140.1| 1210.07(FL
1007| 962857.6| 590139.9 1210.5(TC
1008 962864.2| 590137.7( 1210.22(TB
1009| 962934.6| 590120.3| 1211.03|BW
1010( 962930.9| 590121.6( 1210.91(TC
1011| 962929.2( 590122.6| 1210.63(FL
1012| 962912.3] 590128.8( 1210.45(CL
1013| 962899.6| 590133.2 1210.1(FL
1014] 962899.3| 590133.2| 1210.55|TC
1015( 962888.2| 590136.7| 1210.08|TB
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115th ave. Watershed- 99th ave. & Bell- Del Web & Bell- Cross sections and Inverts

LOCATION 2
Pt # N E HW EL. Invert Desc.
1| 960403.7| 586450.1| 1205.87| 1199.87|CLHW 48" Concrete Pipe
2| 960398.5| 586447.3] 1205.81| 1199.81|CL HW 48" Concrete Pipe
3| 960393.1| 586444.5( 1205.79( 1199.79(CL HW 48" Concrete Pipe
4| 960388.1| 586441.9| 1205.76| 1199.76|CLHW 48" Concrete Pipe
5| 960382.4 586439| 1205.88| 1199.88|CL HW 48" Concrete Pipe
Pt # N E HW EL. Invert Desc.
6| 960541.6( 586588.1 1206.34 1200.34|CL HW 48" Concrete Pipe
7| 960538.6| 586593.3( 1206.37( 1200.37(CLHW 48" Concrete Pipe
8| 960535.6| 586598.6| 1206.42| 1200.42|CLHW 48" Concrete Pipe
9| 960532.6| 586603.9| 1206.39| 1200.39|CL HW 48" Concrete Pipe
10| 960529.8| 586609.1| 1206.35| 1200.35|CL HW 48" Concrete Pipe
Pt # N E Elev. Desc.
100| 960414.7| 586261.2| 1208.09|ASPHALT
101| 960433.3| 586268.9| 1207.87|ASPHALT
102| 960448.3| 586274.1 1207.6[ASPHALT @ WALL
. 103| 960449.4| 586274.4 1207.8|WALL
104| 960451.6 586275 1207.79|TB
105| 960456.1| 586276.5| 1199.98(TOE
106| 960473.4| 586283.2| 1200.15|TOE
107| 960478.9| 586282.5| 1207.74|TB
108| 960486.8| 586284.8| 1208.05|WALL
Pt # N E Elev. Desc.
200| 960414.9( 586450.7| 1206.67|WALL
201| 960409.3( 586448.8| 1205.79|TB
202 960381 586434.5 1205.44|TB
203| 960379.7| 586433.7| 1205.95|WALL
204| 960368.8( 586429.7| 1206.44ASPHALT
205( 960354.6| 586424.3| 1206.78ASPHALT
206 960405| 586449.1( 1200.05|TOE
207| 960382.5| 586436.3| 1200.14|TOE




N E Elev. Desc.
300| 960432 586473.6| 1206.68WALL
301| 960428.7| 586481.6 1206.17|TC
302| 960428.1| 586483.3 1205.92 (FL
303| 960421.2| 586496.8( 1205.86(GB
304 960414.3| 586511.6 1205.32(FL
305| 960414.3| 586511.8 1205.79(TC
306| 960411.7| 586517.5 1206.1|GB
307| 960408.4| 586524.9( 1208.24|GB
308| 960406.6| 586530.4 1208.01(GB
309| 960402.9| 586541.2( 1205.84(GB
310| 960400.8| 586546.3 1205.74|TC
311| 960400.7| 586546.5| 1205.21(FL
312| 960390.8| 586565.3 1205.69|CL
313| 960383.6| 586584.1| 1205.76(FL
314| 960383.5| 586584.3| 1206.28|TC
315( 960382.3| 586588.5| 1206.27(BW
316| 960377.6| 586598.7| 1207.39|GB
317| 960374.6| 586610.1 1208.08 |WALL

Pt # N E Elev. Desc.
400( 960579.6| 586526.8 1206.5|NG
401| 960570.3| 586549.1| 1206.58(BW
402 960568.3| 586553.5| 1206.45|TC
403| 960568.3| 586553.7| 1206.08(FL
404| 960560.1| 586571.5 1206.09(CL
405| 960553.2| 586583.2( 1205.86(FL
406| 960553.1| 586583.4| 1206.24|TC
407| 960549.2| 586589.1 1205.76(TB
408| 960547.1| 586591.2( 1200.35|TOE
409( 960534.1| 586612.6| 1200.76|TOE
410 960533 586615.9 1205.92|TB
411 960529.8| 586621.7 1206.14(TC
412| 960529.8| 586622 1205.7|FL
413| 960521.5| 586634.2 1206.02|CL
414| 960511| 586647.1 1206|FL
415( 960509.9| 586648.9| 1206.25|TC
416| 960507.9| 586652.2 1206.28BW
417| 960495.9| 586668.3 1207.49(NG




Pt # N E Elev. Desc.
500 960596| 586710.8 1206.5(BW
501 960598| 586707.4| 1206.47|TC
502 960598.9 586706| 1206.23|FL
503 960608| 586691.3( 1206.17|CL
504 960616.7 586680| 1205.81|FL
505| 960616.8| 586679.7| 1206.37|TC
506 960625| 586672.6| 1205.99|TB
507| 960627.6| 586670.5| 1201.11|TOE
508 960637.4| 586657.4 1201.2|TOE
509| 960638.7| 586654.4| 1205.81|TB
510 960645.7| 586645.3| 1206.42|TC
511| 960645.7| 586645.2| 1205.94|FL
512 960656.2| 586633.5| 1206.33|CL
513| 960667.8| 586622.6| 1206.34|FL
514 960668.9| 586620.9| 1206.62|TC
515 960675.1| 586613.2| 1207.09|WALL




HY-8 Analysis Results

Crossing Summary Table
Culvert Crossing: Bell & Del Webb

Headwater Elevation

(ft)

Total Discharge (cfs)

DelWeb Discharge
(cfs)

Roadway Discharge
(cfs)

Iterations

1202.46 100.00 100.00 0.00 1
1203.81 240.00 240.00 0.00 1
1205.12 380.00 380.00 0.00 1
1205.38 400.00 400.00 0.00 1
1206.72 660.00 460.11 199.66 6
1207.03 800.00 44411 355.69 5
1207.29 940.00 425.06 514.80 5
1207.52 1080.00 404.55 675.34 5
1207.73 1220.00 385.86 833.40 4
1207.94 1360.00 357.66 1002.16 4
1208.13 1500.00 331.99 1167.96 4
1205.70 421.42 421.42 0.00 Overtopping




HY-8 Analysis Results

Crossing Summary Table
Culvert Crossing: 99th & Del Webb

Headwater Elevation [Total Discharge (cfs) [99th Ave Discharge |Roadway Discharge |[lterations
(ft) (cfs) (cfs)

1207.45 100.00 100.00 0.00 1
1208.74 240.00 240.00 0.00 1
1209.87 380.00 380.00 0.00 1
1210.04 400.00 400.00 0.00 1
1211.88 660.00 552.97 106.75 5
1212.26 800.00 541.62 258.18 5
1212.57 940.00 521.97 417.89 5
1212.84 1080.00 499.12 580.77 5
1213.08 1220.00 473.63 745.71 4
1213:31 1360.00 446.22 913.32 4
1213.52 1500.00 419.60 1080.09 4
121110 507.50 507.50 0.00 Overtopping




Untitled

Bt R R R R R R R R R TR TR D S L A S S

“* DIVERSION DS30A0
* DIVERTED MAIN (WEST) DIVERTED (SOUTH)

* THERE IS A DIVERSION AT THIS LOCATION. THE CULVERTS AND ROADWAY
* WERE SURVEYED AND THE AREA WAS MODELED IN HY-8. THE CULVERT

* SUMMARY TABLE FROM HY-8 WAS USED FOR THIS SPLIT (TABLE IS IN

* DESIGN REPORT)

* THE DEL WEBB CULVERTS CAN CHANNEL CAN CARRY 508 CFS, THE REST

* OF THE FLOW OVERFLOWS TO THE SOUTH.

KK
DT
DI

DQ

KK
BA
LG
uc

UA
KK
HC
KK
RC

RX
RY

DDM FkkAkN preserved Fdkdkak
DS30A0
DS30AI
i 400 660 800 940 1080 1220 1360 1500
i o 107 258 418 581 746 913 1080
S30B BASIN
0.567
0.18 0.17 6.76 0.17 3l
0.827 0.533
0 5.0 16.0 30.0 65.0 170 84.0 90.0 94.0
100
CS30B COMBINE

2

RS30B ROUTE
1 FLOW
0:030 .~ 0x020- - 0.030 4113 0.0036 0.00
0.00 10.00 60.00 62.00 82.00 84.00 134.00 144.00
12.00 11.00 8.00 0.00 0.00 8.00 11.00 12.00

*% DIVERTED MAIN (WEST) DIVERTED (SOUTH)

* THERE IS A DIVERSION AT THIS LOCATION. THE CULVERTS AND ROADWAY

WERE SURVEYED AND THE AREA WAS MODELED IN HY-8. THE CULVERT

SUMMARY TABLE FROM HY-8 WAS USED FOR THIS SPLIT (TABLE IS IN

DESIGN REPORT)

THE DEL WEBB CULVERTS CAN CHANNEL CAN CARRY 421 CFS, THE REST

* OF THE FLOW OVERFLOWS TO THE SOUTH.

KK
DT
DI

DQ

KK
BA
LG
ucC
UA
UA

KK
HC

DS30BO
DS30BI
1 400 660 800 940 1080 1220 1360 1500
o | a2 200 355 515 675 833 1002 1168
S30 BASIN
0.342
0.20 0:25 4.65 0.43 30
0.501- 0.319
0 5.0 16.0 30.0 65.0 770 84.0 90.0 94.0
100
CS30 COMBINE
2

Page 1

97.0
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HEC-RAS Plan: Updated River: River 1

Reach: Reach 1

Profile: Max WS

Reach River Sta Profile Q Total Min Ch EI W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(cfs) (ft) (ft) (ft) (ft) (fr/ft) (ft/s) (sq ft) (ft)
Reach 1 2.523 Max WS 20.00 1189.40 1193.02 1193.02 0.000002 0.13 155.29 55.89 0.01
Reach 1 2.51762" Max WS 19.98 1189.38 1193.02 1193.02 0.000002 0.13 156.93 56.34 0.01
Reach 1 2.51225% Max WS 19.97 1189.37 1193.02 1193.02 0.000002 0.13 158.09 56.74 0.01
Reach 1 250687 Max WS 19.99 1189.35 1193.02 1193.02 0.000002 0.13 159.87 57.24 0.01
Reach 1 2.5015* Max WS 20.00 1189.33 1193.02 1193.02 0.000002 0.12 161.67 57.75 0.01
Reach 1 2.49612% Max WS 19.98 1189.32 1193.02 1193.02 0.000002 0.12 163.01 58.23 0.01
Reach 1 2.49075* Max WS 19.97 1189.30 1193.02 1193.02 0.000002 0.12 164.95 58.80 0.01
Reach 1 2.48537* Max WS 19.96 1189.29 1193.02 1193.02 0.000002 0.12 166.36 59.32 0.01
Reach 1 2.480 Max WS 19.94 1189.27 1193.02 1193.02 0.000002 0.12 168.45 59.96 0.01
Reach 1 2.47755° Max WS 410.20 1189.25 1192.79 1192.90 0.000876 2.63 156.24 58.30 0.28
Reach 1 2.47511* Max WS 410.72 1189.24 1192.78 1192.88 0.000880 2.63 156.16 58.30 0.28
Reach 1 2.47266" Max WS 410.43 1189.22 1192.77 1192.87 0.000870 2.62 156.69 58.37 0.28
Reach 1 2.47022* Max WS 409.13 1189.20 1192.76 1192.86 0.000856 2.60 157.24 58.44 0.28
Reach 1 2.46777" Max WS 409.26 1189.19 1192.756 1192.85 0.000857 2.60 157.22 58.45 0.28
Reach 1 2.46533" Max WS 407.90 1189.17 1192.73 1192.84 0.000843 2.59 157.72 58.51 0.28
Reach 1 2.46288" Max WS 408.70 1189.15 1192.72 1192.83 0.000838 2.58 158.30 58.59 0.28
Reach 1 2.46044" Max WS 406.97 1189.14 1192.71 1192.82 0.000831 2.57 158.29 58.60 0.28
Reach 1 2.458 Max WS 406.83 1189.12 1192.70 1192.81 0.000822 2.56 158.84 58.66 0.27
Reach 1 2.45542* Max WS 405.92 1189.10 1192.69 1192.79 0.000811 2.55 159.37 58.71 0.27
Reach 1 2.45285" Max WS 405.14 1189.09 1192.68 1192.78 0.000809 2.54 159.22 58.67 0.27
Reach 1 2.45028* Max WS 404.60 1189.07 1192.67 1192.77 0.000799 2.53 159.73 58.70 0.27
Reach 1 2.44771* Max WS 405.22 1189.06 1192.66 1192.76 0.000802 2.54 159.69 58.67 0.27
Reach 1 2.44514* Max WS 404.46 1189.04 1192.65 1192.75 0.000791 2.52 160.19 58.70 0.27
Reach 1 2.44257* Max WS 403.60 1189.03 1192.64 1192.74 0.000788 2.52 160.14 58.67 0.27
Reach 1 2.440 Max WS 404.20 1189.01 1192.63 1192.73 0.000783 2.52 160.64 58.71 0.27
Reach 1 2.43728" Max WS 404.30 1188.99 1192.62 1192.72 0.000773 2.50 161.55 58.96 0.27
Reach 1 2.43457* Max WS 403.71 1188.98 1192.61 1192.71 0.000768 2.49 161.98 59.19 0.27
Reach 1 2.43185* Max WS 403.93 1188.96 1192.60 1192.70 0.000758 2.48 162.95 59.48 0.26
Reach 1 2.42914* Max WS 403.45 1188.94 1192.59 1192.69 0.000746 2.46 163.96 59.81 0.26
Reach 1 2.42642% Max WS 402.76 1188.92 1192.58 1192.68 0.000734 2.44 164.97 60.13 0.26
Reach 1 2.42371° Max WS 402.65 1188.91 1192.57 1192.67 0.000730 2.43 165.56 60.47 0.26
Reach 1 2.421* Max WS 401.78 1188.89 1192.56 1192.65 0.000717 2.41 166.70 60.87 0.26
Reach 1 2.41828" Max WS 402.41 1188.87 1192.56 1192.64 0.000708 2.40 167.81 61.30 0.26
Reach 1 2.41557* Max WS 401.86 1188.86 1192.55 1192.63 0.000702 2.38 168.57 61.68 0.25
Reach 1 2.41285" Max WS 401.35 1188.84 1192.54 1192.62 0.000690 2.36 169.75 62.08 0.25
Reach 1 2.41014* Max WS 400.63 1188.82 1192.53 1192.61 0.000676 2.34 171.04 62.48 0.25
Reach 1 2.40742° Max WS 400.71 1188.80 1192.52 1192.60 0.000665 2.32 172.41 62.91 0.25
Reach 1 2.40471* Max WS 401.31 1188.79 1192.51 1192.59 0.000658 2.32 173.20 62.98 0.25
Reach 1 2.402 Max WS 400.72 1188.77 1192.50 1192.59 0.000640 2.30 174.59 63.06 0.24
Reach 1 2.39928* Max WS 400.32 1188.756 1192.50 1192.58 0.000631 2.27 176.08 63.91 0.24
Reach 1 2.39657" Max WS 400.59 1188.74 1192.49 1192.57 0.000629 2.26 177.28 64.81 0.24
Reach 1 2.39385* Max WS 400.03 1188.72 1192.48 1192.56 0.000620 2.24 178.87 65.70 0.24
Reach 1 2.39114* Max WS 400.10 1188.70 1192.47 1192.55 0.000614 2.22 180.47 66.65 0.24
Reach 1 2.38842" Max WS 399.66 1188.68 1192.47 1192.54 0.000605 2.19 182.20 67.64 0.24
Reach 1 2.38571* Max WS 399.92 1188.67 1192.46 1192.53 0.000604 2.18 183.55 68.77 0.24
Reach 1 2.383" Max WS 399.82 1188.65 1192.45 1192.52 0.000596 2.16 185.41 69.94 0.23
Reach 1 2.38028* Max WS 399.71 1188.63 1192.44 1192.51 0.000589 2.13 187.36 71.18 0.23
Reach 1 2.37757" Max WS 399.49 1188.62 1192.44 1192.51 0.000586 2.11 188.92 72.49 0.23
Reach 1 2.37485" Max WS 399.56 1188.60 1192.43 1192.50 0.000580 2.09 191.02 73.88 0.23
Reach 1 2.37214* Max WS 398.95 1188.58 1192.42 1192.49 0.000566 2.07 193.19 75.36 0.23
Reach 1 2.36942" Max WS 398.86 1188.56 1192.42 1192.48 0.000552 2.04 195.64 76.79 0.22
Reach 1 2.36671* Max WS 399.24 1188.55 1192.41 1192.47 0.000543 2.02 197.70 78.25 0.22
Reach 1 2.364 Max WS 398.68 1188.53 1192.40 1192.46 0.000529 2.00 200.25 79.68 0.22
Reach 1 2.36128" Max WS 398.81 1188.51 1192.40 1192.46 0.000480 1.93 206.83 80.84 0.21
Reach 1 2.35857* Max WS 399.06 1188.50 1192.39 1192.45 0.000439 1.88 213.13 81.90 0.20
Reach 1 2.35585" Max WS 399.13 1188.48 1192.39 1192.44 0.000400 1.82 219.90 82.98 0.19
Reach 1 2.35314" Max WS 398.67 1188.46 1192.39 1192.43 0.000363 1.77 226.91 84.04 0.18
Reach 1 2.35042* Max WS 399.05 1188.44 1192.38 1192.43 0.000331 1.72 234.01 85.08 0.18
Reach 1 2.34771* Max WS 399.01 1188.43 1192.38 1192.42 0.000304 1.67 241.01 86.18 0.17
Reach 1 2.345" Max WS 398.82 1188.41 1192.38 1192.42 0.000278 1.62 248.39 87.22 0.16
Reach 1 2.34228" Max WS 399.03 1188.39 1192.38 1192.41 0.000255 1.57 255.89 88.24 0.16
Reach 1 2.33957° Max WS 398.87 1188.38 1192.37 1192.41 0.000234 1.53 263.24 89.27 0.15
Reach 1 2.33685" Max WS 399.00 1188.36 1192.37 1192.41 0.000216 1.49 270.98 90.25 0.15
Reach 1 2.33414° Max WS 398.94 1188.34 1192.37 1192.40 0.000198 1.45 278.96 91.24 0.14
Reach 1 2.331427 Max WS 398.55 1188.32 1192.37 1192.40 0.000182 1.41 286.99 92.20 0.13
Reach 1 2.32871" Max WS 398.83 1188.31 1192.37 1192.40 0.000169 1.37 294.71 93.21 0.13
Reach 1 2.326 Max WS 398.93 1188.29 1192.37 1192.40 0.000156 1.34 303.06 94.17 0.13
Reach 1 2.32316* Max WS 398.91 1188.27 1192.37 1192.39 0.000150 1.33 306.66 95.08 0.12
Reach 1 2.32033" Max WS 398.95 1188.25 1192.36 1192.39 0.000145 1.32 310.67 96.00 0.12
Reach 1 2.3175* Max WS 398.84 1188.24 1192.36 1192.39 0.000140 1.31 314.82 96.95 0.12
Reach 1 2.31466" Max WS 398.79 1188.22 1192.36 1192.39 0.000135 1.30 319.58 97.85 0.12
Reach 1 2.31183" Max WS 398.82 1188.20 1192.36 1192.38 0.000129 1.29 324.97 98.74 0.12
Reach 1 2.309 Max WS 398.77 1188.18 1192.36 1192.38 0.000124 1.28 330.63 99.61 0.11
Reach 1 2.30675" Max WS 398.76 1188.17 1192.35 1192.38 0.000141 1.32 315.00 98.32 0.12
Reach 1 2.3045" Max WS 398.76 1188.16 1192.35 1192.38 0.000165 1.38 297.60 96.26 0.13
Reach 1 2.30225° Max WS 398.78 1188.14 1192.34 1192.37 0.000200 1.44 279.26 93.55 0.14




Reach: Reach 1

Profile: Max WS (Continued)

HEC-RAS Plan: Updated River: River 1
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(cfs) (f) (ft) (ft) () (fft) (ft/s) (sq ft) (ft)

Reach 1 2.300 Max WS 398.75 1188.13 1192.34 1192.37 0.000255 1.53 260.63 87.71 0.16
Reach 1 2.241 Culvert

Reach 1 2.182 Max WS 398.74 1183.29 1184.86 1185.26 1186.39 0.025593 9.93 40.17 54.55 1.41
Reach 1 2.17966" Max WS 398.74 1183.09 1184.33 1184.42 1185.01 0.019168 6.62 60.23 57.39 1.14
Reach 1 2.17733" Max WS 398.71 1182.89 1184.08 1184.16 1184.71 0.019046 6.38 62.53 62.83 1.13
Reach 1 2.175 Max WS 398.71 1182.69 1183.83 1183.88 1184.39 0.017743 6.02 66.19 68.72 1.08
Reach 1 2.17237* Max WS 398.70 1182.45 1183.58 1183.64 1184.14 0.018030 5.98 66.73 71.00 1.09
Reach 1 2.16975% Max WS 398.72 1182.21 1183.33 1183.39 1183.88 0.018383 5.93 67.21 73.36 1.09
Reach 1 2.16712* Max WS 398.76 1181.97 1183.08 1183.13 1183.62 0.018749 5.89 67.72 75.88 1.10
Reach 1 2.1645"° Max WS 398.70 1181.72 1182.81 1182.87 1183.34 0.019063 5.84 68.26 78.40 1.10
Reach 1 2.16187* Max WS 398.74 1181.48 1182.55 1182.61 1183.07 0.019456 5.81 68.66 80.79 1.1
Reach 1 2.15925* Max WS 398.66 1181.24 1182.28 1182.34 1182.80 0.019876 5.79 68.91 82.86 1.12
Reach 1 2.15662* Max WS 398.72 1181.00 1182.00 1182.07 1182.52 0.020505 5.78 69.02 85.13 1.13
Reach 1 2154 Max WS 398.64 1180.76 1181.69 1181.80 1182.25 0.024255 6.00 66.39 87.61 1.22
Reach 1 2.15144" Max WS 398.72 1180.39 1181.36 1181.47 1181.94 0.023934 6.09 65.47 83.75 1.21
Reach 1 2.14888" Max WS 398.72 1180.01 1181.04 1181.15 1181.63 0.023367 6.16 64.72 79.89 1.21
Reach 1 2.14633"° Max WS 398.72 1179.64 1180.74 1180.83 1181.32 0.021599 6.13 65.03 76.22 1.17
Reach 1 2.14377* Max WS 398.64 1179.27 1180.45 1180.51 1181.01 0.018827 5.99 66.55 72.85 1.10
Reach 1 2.14122* Max WS 398.74 1178.89 1180.21 1180.20 1180.71 0.014916 5.68 70.23 69.90 1.00
Reach 1 2.13866" Max WS 398.42 1178.52 1180.01 1180.43 0.010707 5.21 76.45 67.44 0.86
Reach 1 2.13611* Max WS 398.28 1178.15 1179.95 1180.25 0.005928 4.39 90.68 66.29 0.66
Reach 1 2.13355* Max WS 398.32 1177.77 1179.95 1180.17 0.003265 3.76 106.48 66.06 0.51
Reach 1 2.131 Max WS 398.30 1177.40 1179.95 1180.12 0.000612 3.33 121.69 66.63 0.41
Reach 1 2.12875* Max WS 398.31 1177.04 1179.94 1180.10 0.001962 3.17 126.23 69.70 0.40
Reach 1 2.1265" Max WS 398.29 1176.67 1179.94 1180.07 0.001556 2.84 140.07 71.88 0.36
Reach 1 2.12425" Max WS 398.27 1176.30 1179.95 1180.04 0.000959 2.43 163.83 73.83 0.29
Reach 1 2.122 Max WS 398.26 1175.94 1179.69 1180.02 0.001764 4.59 86.73 68.79 0.43
Reach 1 2112 Culvert

Reach 1 2.102 Max WS 398.15 1173.24 1175.23 1175.56 1176.62 0.022000 9.47 42.03 39.10 1.31
Reach 1 2.09725% Max WS 397.96 1172.95 1174.82 1174.99 1175.72 0.020669 7.63 52.19 42.39 1.21
Reach 1 2.0925* Max WS 397.64 1172.66 1174.54 1174.64 1175.31 0.018023 7.04 56.46 46.68 1.13
Reach 1 2.08775° Max WS 396.93 1172.37 1174.30 1174.30 1174.93 0.014601 6.38 62.26 51.04 1.02
Reach 1 2.083 Max WS 395.67 1172.08 1174.10 1174.59 0.010800 5.62 70.42 55.66 0.88
Reach 1 2.07711* Max WS 478.48 1171.91 1173.89 1173.93 1174.59 0.015286 6.72 71.25 55.95 1.05
Reach 1 2.07122* Max WS 478.53 1171.74 1173.67 1173.71 1174.37 0.015178 6.69 71.49 56.12 1.05
Reach 1 2.06533" Max WS 478.52 1171.57 1173.46 1173.48 1174.15 0.015038 6.67 71.78 56.33 1.04
Reach 1 2.05944" Max WS 478.51 1171.40 1173.24 1173.26 1173.92 0.014812 6.62 72.23 56.57 1.03
Reach 1 2.05355" Max WS 478.57 1171.22 1173.03 1173.04 1173.70 0.014468 6.57 72.87 56.83 1.02
Reach 1 2.04766" Max WS 478.50 1171.05 1172.82 1172.82 1173.47 0.014014 6.49 73.72 57.13 1.01
Reach 1 2.04177 Max WS 478.55 1170.88 1172.62 1172.60 1173.25 0.013378 6.39 74.94 57.48 0.99
Reach 1 2.03588* Max WS 478.55 1170.71 1172.43 1172.38 1173.03 0.012429 6.23 76.87 57.98 0.95
Reach 1 2.030 Max WS 478.53 1170.54 1172.26 1172.81 0.010828 5.94 80.51|. 58.68 0.89
Reach 1 2.02778" Max WS 478.52 1170.35 1172.13 1172.65 0.009988 5.79 82.65 58.98 0.86
Reach 1 2.02557" Max WS 478.52 1170.17 1172.01 1172.49 0.008624 5.52 86.68 59.52 0.81
Reach 1 2.02335" Max WS 330.02 1169.98 1171.99 117217 0.003019 3.44 95.85 60.79 0.48
Reach 1 2.02114* Max WS 329.54 1169.79 1171.98 1172.13 0.002221 3.11 106.02 62.25 0.42
Reach 1 2.01892% Max WS 329.43 1169.60 1171.97 1172.09 0.001665 2.82 116.83 63.93 0.37
Reach 1 2.01671" Max WS 329.99 1169.42 1171.96 1172.07 0.001270 2.57 128.18 65.59 0.32
Reach 1 2.0145° Max WS 329.96 1169.23 1171.96 1172.04 0.000980 2.36 139.91 67.19 0.29
Reach 1 2.01228" Max WS 330.15 1169.04 1171.96 1172.03 0.000766 .17, 152.05 68.70 0.26
Reach 1 2.01007* Max WS 329.75 1168.86 1171.95 1172.02 0.000604 2.00 164.59 70.18 0.23
Reach 1 2.00785* Max WS 328.70 1168.67 1171.95 1172.01 0.000481 1.85 177.57 71.79 0.21
Reach 1 2.00564" Max WS 328.58 1168.48 1171.95 1172.00 0.000341 1.72 190.79 73.13 0.19
Reach 1 2.00342* Max WS 329.33 1168.29 1171.95 1171.99 0.000316 1.61 204.38 74.11 0.17
Reach 1 2.00121° Max WS 329.22 1168.11 1171.95 1171.99 0.000259 1.51 217.93 75.02 0.16
Reach 1 1.999 Max WS 328.78 1167.92 1171.95 1171.98 0.000214 1.42 231.79 75.91 0.14
Reach 1 1.99661* Max WS 576.67 1167.87 1171.80 1171.90 0.000716 2.53 228.08 77.79 0.26
Reach 1 1.99423" Max WS 576.56 1167.82 1171.80 1171.89 0.000667 2.44 236.21 80.58 0.25
Reach 1 1.99184" Max WS 576.51 1167.77 1171.79 1171.88 0.000616 2.35 245.18 83.38 0.24
Reach 1 1.98946* Max WS 576.08 1167.72 1171.79 1171.87 0.000561 2.25 255.50 86.26 0.23
Reach 1 1.98707° Max WS 576.45 1167.67 1171.79 1171.86 0.000508 2.16 266.75 89.14 0.22
Reach 1 1.98469° Max WS 576.43 1167.62 1171.78 1171.85 0.000456 2.07 279.11 92.11 0.21
Reach 1 1.98230" Max WS 576.41 1167.56 1171.78 1171.84 0.000405 1.97 292.78 95.04 0.20
Reach 1 1.97992* Max WS 576.27 1167.51 1171.78 1171.84 0.000430 1.88 307.22 98.00 0.19
Reach 1 1.97753" Max WS 576.16 1167.46 1171.78 1171.83 0.000298 1.78 322.89 101.00 0.18
Reach 1 1.97515* Max WS 575.44 1167.41 1171.78 1171.82 0.000278 1.69 339.77 104.06 0.17
Reach 1 1.97276" Max WS 575.81 1167.36 1171.78 1171.82 0.000244 1.61 357.60 107.13 0.16
Reach 1 1.97038* Max WS 576.17 1167.31 1171.78 1171.81 0.000255 1.53 376.67 110.23 0.15
Reach 1 1.968 Max WS 576.03 1167.26 1171.78 1171.81 0.000181 1.45 396.63 113.43 0.14
Reach 1 1.96127* Max WS 575.78 1167.22 1171.77 1171.81 0.000190 1.47 391.24 111.57 0.14
Reach 1 1.95454* Max WS 575.92 1167.18 1171.77 1171.80 0.000191 1.49 386.32 109.55 0.14
Reach 1 1.94781* Max WS 575.93 1167.14 1171.77 1171.80 0.000195 163 382.21 107.73 0.14
Reach 1 1.94109" Max WS 575.89 1167.10 1171.76 1171.80 0.000211 1.52 378.66 105.93 0.14
Reach 1 1.93436" Max WS 575.69 1167.06 1171.76 1171.80 0.000212 1.53 375.77 104.19 0.14
Reach 1 1.92763* Max WS 575.84 1167.03 1171.75 1171.79 0.000199 1.54 373.36 102.47 0.14
Reach 1 1.92090" Max WS 575.40 1166.99 1171.75 1171.79 0.000197 1.55 371.78 100.72 0.14




Reach: Reach 1

Profile: Max WS (Continued)

HEC-RAS Plan: Updated River: River 1
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(cts) (ft) (ft) (ft) (ft) (fut) (ft/s) (sa ft) (ft)

Reach 1 1.91418* Max WS 575.45 1166.95 1171.75 1171.79 0.000171 1.55 370.77 98.97 0.14
Reach 1 1.90745% Max WS 575.74 1166.91 1171.75 1171.78 0.000168 1.55 370.42 97.28 0.14
Reach 1 1.90072* Max WS 575.52 1166.87 1171.74 1171.78 0.000164 1.55 370.75 95.65 0.14
Reach 1 1.894 Max WS 575.66 1166.83 1171.74 1171.78 0.000160 1.55 371.54 94.10 0.14
Reach 1 1.89371° Max WS 575.64 1166.82 1171.74 1171.78 0.000166 1.57 367.24 94.24 0.14
Reach 1 1.89342" Max WS 575.59 1166.81 1171.74 1171.77 0.000173 1.59 363.09 94.34 0.14
Reach 1 1.89314° Max WS 575.56 1166.80 1171.73 1171.77 0.000180 1.60 358.76 94.45 0.15
Reach 1 1.89285* Max WS 575.30 1166.80 1171.73 1171.77 0.000187 1.62 354.77 94.60 0.15
Reach 1 1.89257* Max WS 575.49 1166.79 1171.72 1171.77 0.000195 1.64 350.67 94.69 0.15
Reach 1 1.89228° Max WS 575.13 1166.78 1171.72 1171.76 0.000202 1.66 346.77 94.81 0.15
Reach 1 1.892° Max WS 575.37 1166.77 1171.72 1171.76 0.000210 1.68 342.91 94.94 0.16
Reach 1 1.89171° Max WS 575.38 1166.76 1171.71 1171.76 0.000219 1.70 339.02 95.07 0.16
Reach 1 1.89142" Max WS 575.00 1166.75 1171.71 1171.75 0.000227 1.71 335.42 95.20 0.16
Reach 1 1.89114° Max WS 575.04 1166.74 1171.70 1171.75 0.000236 1.73 331.68 95.30 0.16
Reach 1 1.89085* Max WS 575.21 1166.74 1171.70 1171.75 0.000244 1.75 328.20 95.37 0.17
Reach 1 1.89057* Max WS 575.29 1166.73 1171.69 1171.74 0.000254 L7 324.63 95.52 0.17
Reach 1 1.89028" Max WS 575.21 1166.72 1171.69 1171.74 0.000263 1.79 321.22 95.60 0.17
Reach 1 1.890 Max WS 575.24 1166.71 1171.68 1171.74 0.000273 1.81 317.87 95.67 0.17
Reach 1 1.88971° Max WS 575.19 1166.72 1171.68 1171.73 0.000265 1.79 321.25 95.96 0.17
Reach 1 1.88942" Max WS 575.16 1166.73 1171.68 1171.73 0.000256 T 324.70 96.25 0.17
Reach 1 1.88914" Max WS 575.05 1166.74 1171.68 1171.72 0.000248 1.75 328.21 96.53 0.17
Reach 1 1.88885* Max WS 575.08 1166.75 1171.67 1171.72 0.000240 1.73 331.70 96.80 0.17
Reach 1 1.88857* Max WS 575.07 1166.76 1171.67 1171.72 0.000233 1.72 335.28 97.09 0.16
Reach 1 1.88828° Max WS 575.05 1166.77 1171.67 1171.71 0.000226 1.70 338.75 97.41 0.16
Reach 1 1.888" Max WS 574.99 1166.78 1171.67 1171.71 0.000219 1.68 342.52 97.71 0.16
Reach 1 1.88771° Max WS 575.01 1166.80 1171.66 1171.71 0.000212 1.66 346.28 97.99 0.16
Reach 1 1.88742° Max WS 574.99 1166.81 1171.66 1171.70 0.000205 1.64 349.82 98.32 0.15
Reach 1 1.88714° Max WS 574.88 1166.82 1171.66 1171.70 0.000199 1.63 353.70 98.63 0.15
Reach 1 1.88685" Max WS 574.95 1166.83 1171.66 1171.70 0.000193 1.61 357.54 98.92 0.15
Reach 1 1.88657° Max WS 574.92 1166.84 1171.65 1171.69 0.000186 1.59 361.53 99.17 0.15
Reach 1 1.88628" Max WS 574.90 1166.85 1171.65 1171.69 0.000181 1.57 365.41 99.46 0.14
Reach 1 1.886 Max WS 574.87 1166.86 1171.65 1171.69 0.000175 1.56 369.40 99.74 0.14
Reach 1 1.88571° Max WS 574.89 1166.86 1171.65 1171.69 0.000176 1.56 368.50 99.81 0.14
Reach 1 1.88542* Max WS 574.87 1166.85 1171.65 1171.68 0.000177 1.56 368.11 99.85 0.14
Reach 1 1.88514" Max WS 574.81 1166.85 1171.64 1171.68 0.000178 1.56 367.73 99.94 0.14
Reach 1 1.88485* Max WS 574.80 1166.85 1171.64 1171.68 0.000178 1.56 367.54 100.04 0.14
Reach 1 1.88457" Max WS 574.83 1166.84 1171.64 1171.68 0.000178 1.56 367.69 100.11 0.14
Reach 1 1.88428" Max WS 574.77 1166.84 1171.63 1171.67 0.000178 1.56 368.02 100.17 0.14
Reach 1 1.884" Max WS 574.76 1166.83 1171.63 1171.67 0.000177 1.56 368.76 100.25 0.14
Reach 1 1.88371" Max WS 574.71 1166.83 1171.63 1171.67 0.000175 1.55 369.60 100.29 0.14
Reach 1 1.88342° Max WS 574.75 1166.83 1171.63 1171.66 0.000174 1.55 370.47 100.33 0.14
Reach 1 1.88314° Max WS 574.71 1166.82 1171.63 1171.66 0.000172 1.55 371.81 100.40 0.14
Reach 1 1.88285" Max WS 574.66 1166.82 1171.62 1171.66 0.000170 1.54 373.34 100.43 0.14
Reach 1 1.88257 Max WS 574.68 1166.82 1171.62 1171.66 0.000167 1.53 375.20 100.47 0.14
Reach 1 1.88228* Max WS 574.69 1166.81 1171.62 1171.66 0.000164 1.52 377.09 100.50 0.14
Reach 1 1.882 Max WS 574.64 1166.81 1171.62 1171.65 0.000161 1.52] 379.20 100.54 0.14
Reach 1 1.87542" Max WS 574.63 1166.81 1171.61 1171.65 0.000160 1.51 379.49 100.83 0.14
Reach 1 1.86885" Max WS 574.66 1166.80 1171.61 1171.65 0.000159 1.51 379.95 101.10 0.14
Reach 1 1.86228* Max WS 574.59 1166.80 1171.61 1171.65 0.000158 1.51 380.36 101.31 0.14
Reach 1 1.85571* Max WS 574.59 1166.80 1171.61 1171.64 0.000156 1.51 380.94 101.53 0.14
Reach 1 1.84914° Max WS 574.62 1166.80 1171.61 1171.64 0.000154 1.51 381.48 101.72 0.13
Reach 1 1.84257° Max WS 574.57 1166.79 1171.60 1171.64 0.000152 1.51 382.23 101.94 0.13
Reach 1 1.836" Max WS 574.58 1166.79 1171.60 1171.64 0.000150 1.51 382.99 102.36 0.13
Reach 1 1.82942° Max WS 574.57 1166.79 1171.60 1171.63 0.000148 1.51 383.94 102.83 0.13
Reach 1 1.82285" Max WS 574.52 1166.78 1171.60 1171.63 0.000146 1.50 385.03 103.24 0.13
Reach 1 1.81628" Max WS 574.55 1166.78 1171.60 1171.63 0.000144 1.50 386.13 103.67 0.13
Reach 1 1.80971* Max WS 574.56 1166.78 1171.59 1171.63 0.000142 1.50 387.40 104.12 0.13
Reach 1 1.80314° Max WS 574.54 1166.78 1171.59 1171.63 0.000140 1.50 388.80 104.54 0.13
Reach 1 1.79657° Max WS 574.50 1166.77 1171.59 1171.62 0.000139 1.50 390.24 104.74 0.13
Reach 1 1.790 Max WS 574.56 1166.77 1171.59 1171.62 0.000137 1.50 391.85 104.84 0.13
Reach 1 1.789° Max WS 574.48 1166.77 1171.59 1171.62 0.000136 1.49 392.93 105.15 0.13
Reach 1 1.788" Max WS 574.51 1166.77 1171.58 1171.62 0.000135 1.48 394.02 105.16 0.13
Reach 1 1.787" Max WS 574.52 1166.78 1171.58 1171.62 0.000135 1.47 395.37 105.06 0.13
Reach 1 1.786" Max WS 574.42 1166.78 1171.58 1171.61 0.000134 1.46 396.77 104.83 0.13
Reach 1 1.785* Max WS 574.42 1166.78 1171.58 1171.61 0.000133 1.45 398.57 104.60 0.13
Reach 1 1.784 Max WS 574.48 1166.78 1171.58 1171.61 0.000132 1.45 400.40 104.64 0.13
Reach 1 1.78 Culvert

Reach 1 1.758 Max WS 572.87 1164.82 1167.92 1167.97 0.000441 1.90 302.00 122.21 0.21
Reach 1 1.75677% Max WS 572.99 1164.79 1167.91 1167.97 0.000416 1.86 308.12 122.78 0.21
Reach 1 1.75555* Max WS 572.90 1164.76 1167.91 1167.96 0.000392 1.82 314.21 123.40 0.20
Reach 1 1.75433° Max WS 572.99 1164.74 1167.90 1167.95 0.000369 1.79 320.47 123.93 0.20
Reach 1 1.75311° Max WS 572.87 1164.71 1167.90 1167.95 0.000348 1.75 326.88 124.47 0.19
Reach 1 1.75188* Max WS 572.70 1164.68 1167.90 1167.94 0.000327 1.72 333.45 125.03 0.19
Reach 1 1.75066" Max WS 572.81 1164.65 1167.89 1167.94 0.000309 1.68 340.06 125.60 0.18
Reach 1 1.74944" Max WS 572.85 1164.63 1167.89 1167.93 0.000291 1.65 346.95 126.18 0.18
Reach 1 1.74822° Max WS 572.80 1164.60 1167.89 1167.93 0.000274 1.62 353.87 126.79 0.17




HEC-RAS Plan: Updated River: River 1

Reach: Reach 1

Profile: Max WS (Continued)

Reach River Sta Profile Q Total Min Ch EI W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(cfs) (ft) (ft) (ft) (ft) (fUft) (ft/s) (sq ft) (ft)

Reach 1 1.747 Max WS 572.80 1164.57 1167.89 1167.92 0.000258 1.59 360.91 127.39 0.17
Reach 1 1.744" Max WS 572.80 1164.56 1167.88 1167.92 0.000261 1.59 359.20 126.79 0.17
Reach 1 1.741° Max WS 572.71 1164.55 1167.88 1167.92 0.000263 1.60 357.58 126.20 0.17
Reach 1 1.738" Max WS 572.73 1164.54 1167.87 1167.91 0.000265 1.61 356.08 125.61 0.17
Reach 1 1.735" Max WS 572.63 1164.53 1167.87 1167.91 0.000267 1.62 354.38 125.01 0.17
Reach 1 1.732* Max WS 572.62 1164.52 1167.86 1167.91 0.000269 1.62 353.04 124.40 0.17
Reach 1 1.729* Max WS 572.65 1164.51 1167.86 1167.90 0.000271 1.63 351.64 123.83 0.17
Reach 1 1.726* Max WS 572.70 1164.50 1167.86 1167.90 0.000273 1.64 350.24 123.23 0.17
Reach 1 1.723° Max WS 572.74 1164.50 1167.85 1167.89 0.000275 1.64 348.84 122.61 0.17
Reach 1 1728 Max WS 572.67 1164.49 1167.85 1167.89 0.000276 1.65 347.59 122.03 0.17
Reach 1 1.717° Max WS 572.68 1164.48 1167.84 1167.89 0.000278 1.65 346.42 121.44 0.17
Reach 1 1.714° Max WS 572.64 1164.47 1167.84 1167.88 0.000278 1.66 345.50 120.87 0.17
Reach 1 1.711 Max WS 572.61 1164.46 1167.83 1167.88 0.000279 1.66 344.14 120.30 0.17
Reach 1 1.708* Max WS 572.66 1164.45 1167.83 1167.87 0.000278 1.67 343.31 119.80 0.17
Reach 1 1.705 Max WS 572.61 1164.44 1167.83 1167.87 0.000277 1.67 342.32 119.30 0.17
Reach 1 1.6998* Max WS 581.84 1164.29 1167.82 1167.86 0.000267 1.65 353.69 122.00 0.17
Reach 1 1.6946* Max WS 581.89 1164.15 1167.82 1167.86 0.000249 1.59 365.04 124.85 0.16
Reach 1 1.6894* Max WS 581.83 1164.00 1167.82 1167.86 0.000233 1:55 376.21 127.66 0.16
Reach 1 1.6842* Max WS 581.85 1163.86 1167.82 1167.85 0.000218 1.50 387.05 130.33 0.15
Reach 1 1.679 Max WS 581.88 1163.71 1167.82 1167.85 0.000203 1.46 397.83 132.18 0.15
Reach 1 1.667 Max WS 581.82 1164.02 1167.74 1167.84 0.000531 2.54 229.46 115.78 0.25
Reach 1 1.6535 Culvert

Reach 1 1.640 Max WS 581.31 1162.70 1166.28 1166.41 0.000847 2.94 197.99 150.64 0.30
Reach 1 1.63* Max WS 581.45 1162.34 1166.33 1166.36 0.000180 1.37 426.21 145.72 0.14
Reach 1 1.62* Max WS 581.62 1161.98 1166.33 1166.35 0.000135 1.30 450.79 138.44 0.12
Reach 1 1.610 Max WS 581.42 1161.62 1166.33 1166.35 0.000097 1.22 483.86 131.22 0.11
Reach 1 1.60635" Max WS 583.48 1161.62 1166.33 1166.35 0.000096 1.22 486.17 131.49 0.11
Reach 1 1.6027* Max WS 583.33 1161.62 1166.32 1166.35 0.000095 1.22 488.57 131.76 0.11
Reach 1 1.59905* Max WS 583.45 1161.62 1166.32 1166.35 0.000093 1.21 491.07 132.05 0.11
Reach 1 1.5954* Max WS 583.50 1161.63 1166.32 1166.34 0.000092 1.21 493.44 132.30 0.11
Reach 1 1.59175* Max WS 583.48 1161.63 1166.32 1166.34 0.000091 1.20 495.96 132.60 0.10
Reach 1 1.5881* Max WS 583.37 1161.63 1166.32 1166.34 0.000090 1.20 498.50 132.90 0.10
Reach 1 1.58445° Max WS 583.25 1161.63 1166.32 1166.34 0.000088 1.19 501.13 133.22 0.10
Reach 1 1.5808" Max WS 583.37 1161.63 1166.31 1166.34 0.000087 1.18 503.70 133.53 0.10
Reach 1 1.57715" Max WS 583.33 1161.63 1166.31 1166.33 0.000086 1.18 506.37 133.85 0.10
Reach 1 1.5735* Max WS 583.38 1161.64 1166.31 1166.33 0.000085 1.18 508.79 134.27 0.10
Reach 1 1.56985" Max WS 583.36 1161.64 1166.31 1166.33 0.000083 147! 511.48 134.74 0.10
Reach 1 1.5662" Max WS 583.36 1161.64 1166.31 1166.33 0.000082 1.17 514.06 135.26 0.10
Reach 1 1.56255" Max WS 583.27 1161.64 1166.31 1166.33 0.000081 1.16 516.82 135.87 0.10
Reach 1 1.5589* Max WS 583.23 1161.64 1166.31 1166.33 0.000080 1.16 519.63 136.53 0.10
Reach 1 1.55525* Max WS 583.25 1161.64 1166.30 1166.32 0.000079 1.15 522.24 137.28 0.10
Reach 1 1.5516* Max WS 583.30 1161.64 1166.30 1166.32 0.000078 1.15 525.32 138.04 0.10
Reach 1 1.54795* Max WS 583.31 1161.65 1166.30 1166.32 0.000077 1.14 528.12 138.57 0.10
Reach 1 1.5443* Max WS 583.24 1161.65 1166.30 1166.32 0.000075 1.14 531.11 139.12 0.10
Reach 1 1.54065" Max WS 583.19 1161.65 1166.30 1166.32 0.000074 1.13 534.13 139.70 0.10
Reach 1 1.637 Max WS 583.21 1161.65 1166.30 1166.32 0.000073 1.13 537.13 140.26 0.10
Reach 1 1.534* Max WS 583.18 1161.50 1166.30 1166.32 0.000074 1.13 536.91 140.21 0.10
Reach 1 1.531 Max WS 583.18 1161.35 1166.30 1166.31 0.000073 1.14 540.59 141.26 0.10
Reach 1 1.53 Culvert

Reach 1 1.501 Max WS 567.71 1159.16 1164.50 1164.52 0.000059 1.07 551.28 132.17 0.09
Reach 1 1.498* Max WS 567.70 1159.13 1164.50 1164.52 0.000056 1.05 561.53 132.47 0.08
Reach 1 1.495* Max WS 567.64 1159.10 1164.50 1164.51 0.000052 1.03 573.79 133.01 0.08
Reach 1 1.492 Max WS 567.65 1159.07 1164.50 1164.51 0.000048 1.00 588.27 134.20 0.08
Reach 1 1.4884" Max WS 567.72 1159.09 1164.50 1164.51 0.000049 1.00 588.19 135.34 0.08
Reach 1 1.4848" Max WS 567.68 1159.11 1164.50 1164.51 0.000049 1.00 588.16 136.48 0.08
Reach 1 1.4812° Max WS 567.64 1159.14 1164.50 1164.51 0.000050 1.00 588.23 137.61 0.08
Reach 1 1.4776* Max WS 567.63 1159.16 1164.49 1164.51 0.000050 0.99 588.30 138.69 0.08
Reach 1 1.474* Max WS 567.63 1159.18 1164.49 1164.51 0.000051 0.99 588.25 139.74 0.08
Reach 1 1.4704* Max WS 567.62 1159.20 1164.49 1164.51 0.000051 0.99 588.26 140.72 0.08
Reach 1 1.4668" Max WS 567.55 1159.22 1164.49 1164.51 0.000052 0.99 588.43 141.74 0.08
Reach 1 1.4632° Max WS 567.47 1159.25 1164.49 1164.51 0.000052 0.98 588.60 142.70 0.08
Reach 1 1.4596° Max WS 567.55 1159.27 1164.49 1164.50 0.000053 0.98 588.75 143.57 0.08
Reach 1 1.456" Max WS 567.54 1159.29 1164.49 1164.50 0.000053 0.98 589.11 144.38 0.08
Reach 1 1.4524* Max WS 567.50 1159.31 1164.49 1164.50 0.000053 0.98 589.33 145.08 0.08
Reach 1 1.4488" Max WS 567.53 1159.33 1164.49 1164.50 0.000054 0.97 589.79 145.78 0.08
Reach 1 1.4452" Max WS 567.56 1159.36 1164.49 1164.50 0.000054 0.97 590.20 146.26 0.08
Reach 1 1.4416° Max WS 567.52 1159.38 1164.48 1164.50 0.000055 0.97 590.88 146.60 0.08
Reach 1 1.438* Max WS 567.53 1159.40 1164.48 1164.50 0.000055 0.96 591.53 146.73 0.08
Reach 1 1.4344° Max WS 567.44 1159.42 1164.48 1164.50 0.000056 0.96 592.36 146.75 0.08
Reach 1 1.4308* Max WS 567.45 1159.44 1164.48 1164.50 0.000056 0.96 593.59 146.78 0.08
Reach 1 1.4272° Max WS 567.48 1159.47 1164.48 1164.49 0.000056 0.96 594.86 147.09 0.08
Reach 1 1.4236" Max WS 567.47 1159.49 1164.48 1164.49 0.000057 0.95 596.23 147.69 0.08
Reach 1 1.420 Max WS 567.38 1159.51 1164.48 1164.49 0.000057 0.95 597.79 148.43 0.08
Reach 1 1.40942° Max WS 581.65 1159.54 1164.48 1164.49| 0.000062 0.98 591.70 147.85 0.09
Reach 1 1.39885* Max WS 581.55 1159.57 1164.47 1 164.49’ 0.000063 0.99 586.52 147.28 0.09
Reach 1 1.38828* Max WS 581.60 1159.60 1164.47 116449—( 0.000064 1.00 582.09 146.80 0.09




HEC-RAS Plan: Updated River: River 1 Reach: Reach 1  Profile: Max WS (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(cfs) (ft) (ft) (ft) (ft) (ft/ft) (f's) (sq ft) (ft)

Reach 1 1.37771* Max WS 581.60 1159.62 1164.47 1164.49 0.000065 1.01 578.51 146.81 0.09
Reach 1 1.36714" Max WS 581.62 1159.65 1164.47 1164.49 0.000065 1.01 575.66 147.49 0.09
Reach 1 1.35657* Max WS 581.55 1159.68 1164.47 1164.49 0.000066 1.01 574.05 148.16 0.08
Reach 1 1.346 Max WS 581.57 1159.71 1164.44 1164.48 0.000166 1.78 326.44 147.98 0.15
Reach 1 1.338 Culvert

Reach 1 1.330 Max WS 581.40 1159.05 1163.96 1164.01 0.000138 1.66 350.99 144.54 0.13
Reach 1 1.32677* Max WS 581.39 1159.00 1163.96 1164.00 0.000133 1.64 354.79 145.18 0.13
Reach 1 1.32355* Max WS 581.40 1158.94 1163.96 1164.00 0.000128 1.62 358.60 145.74 0.13
Reach 1 1.32033* Max WS 581.33 1158.89 1163.96 1164.00 0.000124 1.60 362.45 146.29 0.13
Reach 1 1.31711° Max WS 581.34 1158.83 1163.96 1164.00 0.000120 1.59 366.16 146.91 0.12
Reach 1 1.31388" Max WS 581.50 1158.78 1163.96 1164.00 0.000116 1.57 369.74 147.53 0.12
Reach 1 1.31066* Max WS 581.34 1158.72 1163.96 1163.99 0.000112 1.56 373.07 148.16 0.12
Reach 1 1.30744" Max WS 581.46 1158.67 1163.95 1163.99 0.000109 1.55 376.28 148.80 0.12
Reach 1 1.30422° Max WS 581.49 1158.61 1163.95 1163.99 0.000106 1.53 379.53 149.48 0.12
Reach 1 1.301 Max WS 581.48 1158.56 1163.95 1163.99 0.000103 1.52 382.73 150.11 0.12
Reach 1 1.29808* Max WS 581.45 1158.55 1163.97 1163.98 0.000048 0.93 629.54 147.64 0.08
Reach 1 1.29516* Max WS 581.51 1158.53 1163.96 1163.98 0.000055 0.98 598.66 144.57 0.08
Reach 1 1.29225* Max WS 581.50 1158.52 1163.96 1163.98 0.000063 1.03 568.63 140.93 0.09
Reach 1 1.28933* Max WS 581.43 1158.51 1163.96 1163.98 0.000074 1.08 538.94 136.70 0.09
Reach 1 1.28641 Max WS 581.37 1158.49 1163.95 1163.97 0.000086 1.14 510.28 132.29 0.10
Reach 1 1.2835* Max WS 581.38 1158.48 1163.95 1163.97 0.000101 1.21 482.11 128.66 0.11
Reach 1 1.28058* Max WS 581.37 1158.47 1163.95 1163.97 0.000119 1.28 454.87 125.04 0.12
Reach 1 1.27766* Max WS 581.36 1158.45 1163.94 1163.97 0.000141 1.36 428.23 121.30 0.13
Reach 1 1.27475* Max WS 581.42 1158.44 1163.93 1163.97 0.000168 1.45 402.29 117.53 0.14
Reach 1 1.27183* Max WS 581.33 1158.43 1163.93 1163.96 0.000201 1.54 376.89 114.25 0.15
Reach 1 1.26891° Max WS 581.27 1158.41 1163.92 1163.96 0.000243 1.65 352.16 110.96 0.16
Reach 1 1.266 Max WS 581.21 1158.40 1163.91 1163.95 0.000305 1.77 327.95 107.64 0.18
Reach 1 1.26 Culvert

Reach 1 1.255 Max WS 581.34 1158.40 1163.83 1163.87 0.000323 1.69 344.23 124.68 0.18
Reach 1 1.25430* Max WS 581.33 1158.32 1163.83 1163.86 0.000243 1.58 379.01 127.30 0.16
Reach 1 1.25361* Max WS 581.25 1158.25 1163.83 1163.86 0.000184 1.40 413.86 129.81 0.14
Reach 1 1.25292* Max WS 581.32 1158.17 1163.83 1163.85 0.000143 1.29 449,53 132.32 0.12
Reach 1 1.25223* Max WS 581.13 1158.09 1163.83 1163.85 0.000112 1.20 485.97 134.79 0.11
Reach 1 1.25153* Max WS 581.55 1158.02 1163.83 1163.85 0.000083 1.11 521.97 137.20 0.10
Reach 1 1.25084* Max WS 581.50 1157.94 1163.83 1163.84 0.000067 1.04 559.13 139.54 0.09
Reach 1 1.25015* Max WS 581.21 1157.86 1163.83 1163.84 0.000055 0.97 597.06 141.92 0.08
Reach 1 1.24946° Max WS 581.01 1157.78 1163.83 1163.84 0.000045 0.91 635.21 146.95 0.08
Reach 1 1.24876* Max WS 581.11 1157.71 1163.83 1163.84 0.000038 0.86 673.69 155.75 0.07
Reach 1 1.24807* Max WS 581.04 1157.63 1163.83 1163.84 0.000032 0.82 714.56 165.32 0.07
Reach 1 1.24738* Max WS 580.92 1157.55 1163.83 1163.84 0.000027 0.77 756.03 171.00 0.06
Reach 1 1.24669" Max WS 580.89 1157.48 1163.83 1163.84 0.000025 0.74 796.64 173.65 0.06
Reach 1 1.246 Max WS 581.11 1157.40 1163.83 1163.84 0.000022 0.70 837.86 173.86 0.05
Reach 1 1.24484" Max WS 581.15 1157.39 1163.83 1163.84 0.000022 0.70 840.47 174.39 0.05
Reach 1 1.24369" Max WS 580.83 1157.38 1163.83 1163.83 0.000021 0.70 843.11 174.70 0.05
Reach 1 1.24253" Max WS 580.93 1157.38 1163.83 1163.83 0.000022 0.69 844.61 175.25 0.05
Reach 1 1.24138* Max WS 581.16 1157.37 1163.83 1163.83 0.000021 0.69 847.41 175.79 0.05
Reach 1 1.24023* Max WS 580.60 1157.36 1163.83 1163.83 0.000021 0.69 849.95 176.04 0.05
Reach 1 1.23907* Max WS 580.69 1157.35 1163.83 1163.83 0.000021 0.69 852.80 176.61 0.05
Reach 1 1.23792* Max WS 580.93 1157.35 1163.83 1163.83 0.000021 0.69 854.38 176.91 0.05
Reach 1 1.23676" Max WS 580.93 1157.34 1163.82 1163.83 0.000021 0.68 857.25 177.45 0.05
Reach 1 1.23561° Max WS 580.98 1157.33 1163.82 1163.83 0.000020 0.68 860.15 178.03 0.05
Reach 1 1.23446" Max WS 581.03 1157.32 1163.82 1163.83 0.000020 0.68 862.92 178.33 0.05
Reach 1 1.23330" Max WS 580.53 1157.32 1163.82 1163.83 0.000020 0.68 864.54 178.90 0.05
Reach 1 1.23215* Max WS 580.68 1157.31 1163.82 1163.83 0.000020 0.68 867.54 179.47 0.05
Reach 1 1.231 Max WS 580.67 1157.30 1163.82 1163.83 0.000019 0.67 870.27 179.90 0.05
Reach 1 1.21912° Max WS 601.15 1157.35 1163.82 1163.83 0.000025 0.74 817.99 174.77 0.06
Reach 1 1.20725* Max WS 600.92 1157.41 1163.82 1163.83 0.000029 0.79 770.31 169.61 0.06
Reach 1 1.19537* Max WS 600.87 1157.46 1163.82 1163.83 0.000033 0.83 728.63 164.59 0.06
Reach 1 1.1835" Max WS 601.38 1157.51 1163.81 1163.83 0.000038 0.88 692.12 159.57 0.07
Reach 1 1.17162" Max WS 600.93 1157.56 1163.81 1163.83 0.000043 0.92 660.87 153.63 0.07
Reach 1 1.15975* Max WS 601.47 1157.61 1163.81 1163.82 0.000046 0.95 634.87 148.04 0.08
Reach 1 1.14787* Max WS 601.45 1157.67 1163.81 1163.82 0.000050 0.99 613.82 143.53 0.08
Reach 1 1.136 Max WS 600.94 1157.72 1163.81 1159.10 1163.82 0.000050 1.01 598.45 137.22 0.08
Reach 1 1.12 Inl Struct

Reach 1 1.104 Max WS 601.69 1157.75 1163.80 1163.81 0.000004 0.55 1096.68 228.58 0.04
Reach 1 1.10166" Max WS 601.74 1157.61 1163.80 1163.81 0.000004 0.70 860.97 193.41 0.05
Reach 1 1.09933* Max WS 600.68 1157.48 1163.79 1163.81 0.000007 0.94 649.55 158.67 0.07
Reach 1 1.097 Max WS 600.20 1157.34 1163.78 1163.80 0.000013 1.31 463.79 109.00 0.09
Reach 1 1.09233* Max WS 1181.27 1157.30 1163.51 1163.69 0.000110 3.45 345.36 73.98 0.27
Reach 1 1.08766" Max WS 1181.25 1157.26 1163.42 1163.69 0.000161 4.11 290.36 63.48 0.32
Reach 1 1.083 Max WS 1181.22 1157.22 1163.41 1163.68 0.000153 4.18 285.11 53.50 0.30
Reach 1 1.0665 Culvert

Reach 1 1.050 Max WS 1181.22 1156.19 1158.41 1159.18 1161.14 0.007114 13.27 88.99 40.25 1.57
Reach 1 1.048 Max WS 1174.62 1156.14 1158.34 1159.12 1161.09 0.005438 13.32 88.19 40.24 1.59
Reach 1 1.0455* Max WS 1166.91 1154.92 1157.90 1157.87 1159.35 0.002306 9.66 120.75 40.82 0.99
Reach 1 1.043 Max WS 1189.96 1153.69 1157.71 1158.52 0.001041 7.21 164.94 41.58 0.64




HEC-RAS Plan: Updated River: River 1

Reach: Reach 1

Profile: Max WS (Continued)

Reach River Sta Profile T Q Total Min Ch EI W.S. Elev Crit W.S. ] E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft's) (sqft) (ft)
Reach 1 1.03983* Max WS 1183.33 1153.66 1157.63 1158.48 0.001122 7.42 159.58 40.74 0.66
Reach 1 1.03666" Max WS 1181.71 1153.63 1157.54 1158.45 0.001064 7.66 154.28 39.89 0.69
Reach 1 1.0335° Max WS 1181.36 1153.60 1157.45 1158.43 0.001170 7.94 148.78 39.06 0.72
Reach 1 1.03033* Max WS 1181.26 1153.58 1157.33 1158.40 0.001333 8.33 141.87 38.22 0.76
Reach 1 1.02716° Max WS 1181.20 1153 55{ 1157.20| 1158.38| 0.001307 8.73 135.32| 37.38 0.81
Reach 1 1.024 Max WS 1181.24 1153.52| 1157071 1156.73| 1158, 38[ 0.001500 9.18 128.70 36.54 0.86







‘ APPENDIX C.6 — Existing HEC-1

Phase 1 and 2 — Final Design Report
115" Avenue and Union Hills Drive Drainage Improvements Project
RPA# 215115




>

(HEC-1) ' % U.S. ARMY CORPS OF ENGINEERS
" HYDROLOGIC ENGINEERING CENTER

TRk Rk ke
S FLOOD HYDROGRAPH PA
JUN 1
¥ VERSION 4. 609 SECOND STREET
o DAVIS, CALIFORNIA 95616
*
*

*
RUN DATE 24FEB14 TIME 10:02:36 » id (916) 756-1104
*

T T

R R R R T Kok ko k ko B R Hok ok ko

X X XXXXXXX XXXXX X
X X X X X XX
X X X X X
XXXXXXX XXXX X XXXXX X
X X X X X
X X X X X X
X X XXXXXXX XXXXX XXX

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HEC1DB, AND HECI1KW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

DSS:READ T INTERVAL  LOSS RATE:GREEN AND AMPT INFILTRATION
KINEMATIC NEW FINIT DI ORITHM
1 HEC-1 INPUT
PAGE 1
LINE LDk 50 56 01 0 Los s um e 2 s s o 3w wwe are A sy v S wierais i Giss aie wis 5.5 Toswemsn Buiwmsmas Buswass 10
1 ID Flood Control District of Maricopa County
2 ID 115TH_24HR - Updated Hydrology
3 ID 100 YEAR
4 ID 24 Hour Storm
5 ID Unit Hydrograph: Clark
. 6 ID 01/07/2014
7 ID
8 IT 5 0 0 1000
9 IN 15
10 I0 5
*DIAGRAM
13 JD 3.568 0.0001
12 PC 0.000 0.002 0.005 0.008 0.011 0.014 0.017 0.020 0.023 0.026
13 BC 0.029 0.032 0.035 0.038 0.041 0.044 0.048 0.052 0.056 0.060
14 BC 0.064 0.068 0.072 0.076 0.080 0.085 0.090 0.095 0.100 0:.105
15 PC 0.210 0.115 0.120 0.126 0..133 0.140 0.147 0.155 0.163 0..172
16 BC 0.181 0,193 0.203 0.218 0.236 0..257 0.283 0.387 0.663 0.707
17 2o 0.735 0.758 0.776 0792 0.804 0.815 0.825 0.834 0.842 0.849
18 FC 0.856 0.863 0.869 0.875 0.881 0.887 0.893 0.898 0.903 0.908
19 PC 0.913 0.918 0.922 0.926 0.930 0.934 0.938 0.942 0.946 0.950
20 PC 0,953 0.956 0:959 0.962 0.965 0.968 0.971 0.974 0::977 0.980
21 PC 0.983 0.986 0.989 0.992 0.995 0.998 1.000
22 JD 3.390 10.0
23 KK AQ9F BASIN
24 BA 0.370
25 LG 0.20 0.25 5.34 0.30 46
26 uc 0.-.575 0.409
27 UA 0 5.0 16.0 30.0 65.0 77.0 84.0 90.0 94.0 97.0
28 UA 100

* *%* THIS DIVERSION IS TO MODEL ON-SITE RETENTION (LAQOF) ****xkkkkkkkkkkx
* *%% PARKRIDGE ESTATES RESIDENTIAL DEVELOPMENT (ACCOUNTED) ****¥*kk*kdxk*x

29 KK LAO9F
30 DT LAOSFD 136

31 DI 0 100 1000 10000

Existing HEC-1 Model




32 DQ 0 100 1000 10000

*
“II' .
* *** DIVERTED MAIN (WEST), DIVERTED (SOUTH) ek K Kk ok K Kk K K Kk K Kk K K Kk K K Kk R K K
* BEARDSLEY ROAD CHANNEL TO THE WEST. EXCESS FLOW TO THE SOUTH.

33 KK DAQO9F

34 DT AQ9F1I

35 DI 0 10 30 50 100 500 700 1000

36 DQ 0 .2 .3 .4 .9 80 250 500
R R R R R e L R R R R R R s I I
Kk okk ok ok ok Kok Kk oKk Kok Kk kK ok ko BEARDSLEY RD DRAINAGE Kok ok ko ok ok ok ok ok ok ok ok ok ok Kk ok K Kk ok ok ok ok ok ok Kk K

LR R R R R R R R R

1 HEC-1 INPUT
PAGE 2
LINE LDl s vk o Loyiw v v » Droni 3w 3 ws Bewswuwe Bevesvns Scodesse 6re wre S v o avw siepass 8is ons s son Dis! Aw: ave 10
317 KK RAOSFW ROUTE
38 RS 4 FLOW
39 RC 0.030 0.025 0.030 1619 0.0012 0.00
40 RX 0.00 1.00 16.00 36.00 51.00 123.00 148.00 648.00
41 RY 16.00 8.00 0.00 0.00 8.00 8.00 9.00 11.00
42 KK AO9E BASIN
43 BA 0.140
44 LG 0w.19 0.23 4.79 0.36 39
45 ucC 0.608 0.663
46 UA 0 5.0 16.0 30.0 65.0 7.0 84.0 90.0 94.0 97.0
47 UA 100
‘ * *** THIS DIVERSION IS TO MODEL ON-SITE RETENTION (LAQOE) *¥***¥kkikkkukkk

* **% VENTANA LAKES RESIDENTIAL DEVELOPMENT (ACCOUNTED) *****kkkkkkkxkkxkkx

*

48 KK LAOSE

49 DT LAOSED 8.2

50 DI 0 100 1000 10000
51 DQ 0 100 1000 10000

*

* **x* COMBINE LAOOE AND AQOF ***kkkkkkkkkkkkkkkhkhhhhhhkkhkhkkkkkxkxkx

*

52 KK CAO9E COMBINE
HC e
*
54 KK RAOSE ROUTE
55 RS 5 FLOW
56 RC 0.040 0.030 0.040 2865 0.0069 0.00
57 RX 0.00 1.00 16.00 36.00 51.00 123.00 148.00 648.00
58 RY 16.00 8.00 0.00 0.00 8.00 8.00 9.00 11.00
59 KK A09D BASIN
60 BA 0.244
61 LG 0.21 0.18 6.54 0,17 34
62 uc 0.533 0.408
63 UA 0 5.0 160 30.0 65.0 77.0 84.0 90.0 94.0 970
64 UA 100

* *%%* THIS DIVERSION IS TO MODEL ON-SITE RETENTION (LAQOD) **¥*k*kkkkkkrkkx
. * *** VENTANA LAKES RESIDENTIAL DEVELOPMENT (ACCOUNTED) ******kxkkkdskkirkx

Existing HEC-1 Model




DAGE 3
. LINE LD ose 030 » 5 o ) (P 25ES: SN Bpe o9 B o 4. 5 o ors s o i [ e, wive: e it Ble: wte) we: 0 e B e con ioke 10

65 KK LAO9D

66 DT LAO9DD 15:3

67 DI 0 100 1000 10000
68 DQ 0 100 1000 10000

* **%* COMBINE LAQOOD AND RAQOE ***kkxkkkkkkkkhkkkhkhhhkxkx

69 KK CAO9E COMBINE
70 HC 2
71 KK RAOSD ROUTE
72 RS 3 FLOW
73 RC 0.040 0.030 0.040 2865 0.0098 0.00
74 RX 0.00 51.00 61.00 71.00 81.00 111.00 151.00 651.00
75 RY 9.00 8.00 0.00 0.00 8.00 9.00 9.00 10.00
76 KK BASIN
77 BA
78 LG 0.28 4.39 0.44 9
79 uc 0.957
80 UA 5.0 16.0 30.0 65.0 77.0 84.0 90.0 94.0 97.0
81 UA
82 KK CA09C COMBINE
83 HC 2
® :
= iERE IS TWO 36" CMP THAT CARRIES
* THE REST FLOWS SOUTH.
84 KK DAO9A0
85 DT AO9AI
86 DI 0 70 140 400 600 800 1000 3000 5000
87 DQ 0 70 140 140 140 140 140 140 140
*
8 KK A09C ROUTE
89 RS 15 FLOW
90 RC 0.030 0.025 0.030 5061 0.0020 0.00
81 RX 0.00 10.00 40.00 50.00 70.00 80.00 120.00 130.00
92 RY 7.00 5.00 4.00 3.00 3.00 4.00 5.00 10.00
1 HEC-1 INPUT
PAGE 4
LINE TDs) wi we wie e o 0l v 25 P s 31 s Bssmenis diivamas Sx snson s e Tsanazes B8eizivea C TR 10
93 KK A07D BASIN
94 BA 0.252
95 LG 0. 99 0.35 4.08 0.38 0
96 uc 0.678 0573
9 UA 0 5.0 16.0 30.0 65.0 77.0 84.0 90.0 94.0 97.0
98 UA 100
*

. 99 KK CA07D COMBINE
100 HC 2

Existing HEC-1 Model




‘ 101 KK RAQ7D ROUTE
102 RS 1 FLOW

103 RC 0.030 0.030 0.030 2041 0.0049 1180.00

104 RX 0.00 100.00 112.00 147.00 159.00 179.00 214.00 580.00

105 RY 8.00 6.00 0.00 0.00 6.00 7.00 7.00 9.00

106 KK A07G1 BASIN

107 BA 0.236

108 LG 0.21 0.14 7.94 0.10 32

109 ucC 0.415 0.287

110 UA 0 5.0 16.0 30.0 650 77.0 84.0 90.0 94.0 970
il 1 UA 100

* *%% THIS DIVERSION IS TO MODEL ON-SITE RETENTION (LAQT7G) ****kkkkskkkkhkskx
* **x% VENTANA LAKES RESIDENTIAL DEVELOPMENT (ACCOUNTED) %% %% dkdkdok &k &k

112 KK  LA07G
113 DT LAO7GD 12:9
114 DI 0 100 1000 10000
115 DQ 0 100 1000 10000
o
116 KK RA07Gl  ROUTE
117 RS 5 FLOW
118 RC 0.040 0.020 0.040 2548 0.0035 0.00
119 RX 0.00 1.00 26.00 41.00 71.00 86.00 126.00 576.00
120 RY 12.00 7.00 5.00 1.00 1.00 5.00 6.00 7.00
*
121 KK AO7E1  BASIN
122 BA 0.036
123 LG 0.25 0.15 7.94 0.10 40
124 uc 0.303 0.295
125 UA 0 5.0 16.0 30.0 65.0 77.0 84.0 90.0 94.0 97.0
126 UA 100
*
1 HEC-1 INPUT
PAGE 5
LINE ID.c..... i R 20 3eiiinn. 2 e Slaeis s oe 6eeennn. S - I 9 10
127 KK DITE.1
128 DT DI7E.1 1.4
129 DI 0 100 1000 10000
130 DQ 0 100 1000 10000
131 KK RAO7TEl  ROUTE
132 RS 4 FLOW
133 RC 0.030 0.020 0.030 1471 0.0048 0.00
134 RX 0.00 10.00 20.00 30.00 40.00 50.00 60.00 70.00
135 RY 2.00 1.00 0.00 0.00 0.00 0.00 1.00 2.00
136 KK A07G2  BASIN
137 BA  0.028
138 LG 0.18 0:25 4.79 0.35 55
139 uc 0.436 0.732
140 UA 0 5.0 16.0 30.0 65.0 70 84.0 90.0 94.0 97.0
141 UA 100

. 142 KK RA07G2 ROUTE

Existing HEC-1 Model




143 RS 4 FLOW

144 RC 0.030 0.020 0.030 1632 0.0086 0.00
’ 145 RX 0.00 10.00 20.00 30.00 40.00 50.00 60.00 70.00
146 RY 2.00 1.00 0.00 0.00 0.00 0.00 1.00 2.00
*
147 KK AQ7E3 BASIN
148 BA 0.061
149 LG 0.24 0.19 6.54 0.17 34
150 ucC 0.268 0.186
151 (87 0 5.0 16.0 30.0 65.0 77.0 84.0 90.0 94.0 97.0
152 UA 100
*
153 KK CAO7E3 COMBINE
154 HC 2
*
155 KK DI7E.3
156 DT DI7E.3 0.1
157 DI 0 100 1000 10000
158 DQ 0 100 1000 10000
*
159 KK RAQO7E3 ROUTE
160 RS 2 FLOW
161 RC 0.030 0.020 0.030 1835 0.0076 0.00
162 RX 0.00 10.00 20.00 30.00 40.00 50.00 60.00 70.00
163 RY 2.00 1.00 0.00 0.00 0.00 0.00 1.00 2.00
1 HEC-1 INPUT
PAGE 6
LINE ID.swasow Losnionss 2z s w 3o s W s 8w v e s D spe w14 6w ws Wi Tk 5w i 5 Basswuns 9 ss e 10
164 KK AQ7ES BASIN
165 BA 0.025
166 LG 0.23 0.25 5.46 0.29 27
167 ucC 0.293 0.335
168 UA 0 5.0 16.0 30.0 65.0 770 84.0 90.0 94.0 97.0
169 UA 100
170 KK RAOQO7ES ROUTE
171 RS 4 FLOW
172 RC 0.030 0.020 0.030 1796 0.0067 0.00
173 RX 0.00 10.00 20.00 30.00 40.00 50.00 60.00 70.00
174 RY 2.00 1.00 0.00 0.00 0.00 0.00 1.00 2.00
175 KK AO7E4 BASIN
176 BA 0.056
177 LG 0.23 0.15 7.94 0.10 46
178 uc 0.297 0.219
179 UA 0 5.0 16.0 30.0 65.0 17+ 0 84.0 90.0 94.0 97«10
180 UA 100
*
*
*
181 KK CAO7E4 COMBINE
182 HC 3

*

*

* This is the PV Resort Storage Basin
*

. 183 KK DI7E.4
184 DT DI7E.4 0.7

Existing HEC-1 Model




185
186

187
188
189
190
191
192

193
194
195
196
197
198

PAGE 7

LINE

199
200
201
202
203
204

205
206
207
208
209
210

211
212

213
214
215
216
217

218
219
220
221
222
223

224
225

226
227
228
229
230

DI
DQ

KK
BA
LG
ucC
UA
UA

KK
BA
LG
uc
UA
UA

ID

KK
BA
LG
uc
UA
UA

KK
BA
LG
uc
UA
UA

KK
HC

KK
RS
RC
RX
RY

KK
BA
LG
ucC
92:
UA

KK
HC

KK
RS
RC
RX
RY

Existing HEC-1 Model

AQ07C1
0.1023

012
0.654

100

AQ07F1
0.107

0.24
0. 711

100

AQO7F2
0.024

0.25
0,353

100

AQ7ES8
0.005

0.10
0.209

100

CAQ7F
3

RAQ7F1
I
0.030
0.00
14.00

AO7TE7
0.006
0.10
0.165
0

100

CAO7E7
2

RAQ7E7
il
0.030
0.00
14.00
<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>