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. EXECUTIVE SUMMARY

Project Objectives
The Happy Valley Design Concept Report (DCR) project objectives were as follows:

1) Establish the hydrologic baseline conditions,
2) Systematically evaluate and update existing area hydrology studies,
3) Develop and evaluate preliminary alternatives for flood hazard mitigation, and

4) Advance the identified Preferred Alternative that is Project Stakeholder acceptable
and that is regionally beneficial, equitable, and cost effective.

Project Background

The Project Study Area is located within the Wittmann Area Drainage Master Study/Plan area
and consists of approximately 6,800 acres (10.6 square miles) of land area bounded by Jomax
Road to the north, McMicken Dam Outlet Channel to the south, one quarter mile west of 163™
Avenue along the west boundary, and approximately 2> mile east of the Dysart Road alignment

. to the east. However, the contributing watershed is 230 square miles to the study area and
results in a flood hazard that covers most of the study area as Zone A as shown on the existing
FEMA Flood Insurance Rate Maps (FIRM).

Additionally, the Wittmann Area Drainage Master Study Update (WADMSU) hydrology which
was completed in July 2005, attempted to establish the existing conditions hydrology, but did
not include or contemplate the Happy Valley Wash/berm in its analysis/modeling. This feature
is of significant size and has diverted flows along the Happy Valley Road section line for the
purpose of capturing sheet flows to protect the Luke AFB auxiliary field since its construction in
approximately 1942. This omission has caused interpretation and implementation problems to
determine the actual existing conditions and how to mitigate the flood hazards identified on the
FIRM.

The Wittmann Area Drainage Master Plan (WADMP) which was completed in June 2009 utilized
the existing conditions hydrology from the WADMSU, but recommended a regional facility in the
study area to mitigate the flooding hazards.

Project Purpose

' The Flood Control District of Maricopa County (FCDMC) and the City of Surprise jointly identified
the need to systematically evaluate the existing and differing hydrologic studies and previously
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conducted alternatives analysis of the Happy Valley Wash. The purpose and intent of the
Happy Valley DCR project is to evaluate the current differences in approach with the various
hydrology studies in the area and to develop a regional solution that brings the greatest benefit
to the greatest number of stakeholders in a cost effective manner.

Stakeholder Interests and Conflicts

The planned development projects situated north of the Happy Valley Wash patterned their
drainage reports after the WADMSU hydrology, whereby the Happy Valley Wash is not
recognized. Their studies concluded that all flows should return to their southerly historic flow
patterns.

The planned development projects south of the existing Happy Valley Wash took exception to
this approach. Representatives to the south suggest that the WADMSU incorrectly omitted the
wash from the analysis and that although the berm along the south side of the Happy Valley
Wash is not a certified levee, the wash itself has existed since 1942 and the capacity of that
wash should be a contributing factor in capturing a portion of the upstream flows and thereby
reducing the downstream regulatory floodplain burden.

Alternative Analysis and Preferred Alternative Development

The Happy Valley DCR process has included over 15 months of hydrological and hydraulic
analyses, a Stakeholder site visit, nine Stakeholder Meetings of review and comment at key
project milestones, and analysis or five (5) Proposed Alternatives. The Project Stakeholders
unanimously selected a Preferred Alternative generally based on the following criteria:

1) The Alternative Eliminates or Significantly Reduces Floodplain

2) The Alternative Complements Community Character

3) The Alternative Minimizes Construction Costs/Achieves Regional Synergies
4) The Alternative Maximizes Operation and Maintenance Efficiencies

The Preferred Alternative represents the smallest floodplain footprint of the alternatives studied
while maximizing the amount of developable property for the vast majority of the stakeholders.
The Preferred Alternative also closely resembles the original Wittmann ADMP preferred
alignment and is described as follows:

The Happy Valley DCR Preferred Alternative — Flow Split with Basin, consists of a series of
improved conveyance channels running along the north side of the planned Happy Valley Road
and the east side of 155" Avenue. One detention basin is proposed to be located at the
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. southerly terminus of 155" Avenue just north of the Beardsley Canal as shown on the following
graphic.
Happy Valley Design Concept Report SarRILE
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The improved conveyance channel along the north side of Happy Valley Road expands in size
and capacity as it collects contributing flows from Washes 5, 6, and 9 as it flows easterly from
163 Avenue to 155" Avenue. Three conveyance channel sizes/sections make up this one mile
length of channel. Section 3 of the Happy Valley Channel is the largest and carries
approximately 2,450 cfs.

A designed flow split at 155" Avenue would direct approximately 1,730 cfs or 70% of the flows
south (an approximate representation of historic flow patterns without the berm in place) into a
new conveyance channel proposed along the east side of 155" Avenue. The remaining 30%
flows (approximately 720 cfs) will continue in a smaller improved conveyance channel extending
from the flow split at 155" Avenue to the terminus of the improved conveyance channel section
at its confluence with Wash 10. At this location, the Happy Valley Channel and Wash 10
combined flows would be directed into box culverts crossing under Happy Valley Road south
into the existing condition section of Wash 10 and on to the existing overchute of the Beardsley
Canal.

The 155" Avenue Channel outlets into an approximate 53-acre detention basin that would
attenuate flows and bleed off larger events along the northerly edge of the Beardsley Canal
‘ towards the existing overchute. Contributing 100-year flows from both the Happy Valley
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. Channel and the detention basin are planned to not exceed the existing capacity of the
overchute as identified in the Wittmann ADMSU.

It should be noted that the Project Stakeholders expressed a desire of still deferring to the “No
Action Alternative” in the event that the project cannot be implemented due to funding or
timing constraints.

The opinion of probable cost identifies a low and high range of probable costs to construct the
flood mitigation facilities identified in the Preferred Alternative. The low estimate total project
cost for the Happy Valley DCR is $14,083,155. The upper end cost estimate is $19,852,902.

Future Considerations

The Preferred Alternative has been developed to conceptual plans to demonstrate that the

concept is feasible for future design. Additional design and analysis will be necessary to

complete the final design of the Preferred Alternative. The future design may differ from the

conceptual plans provided as part of this project. As the Happy Valley Channel is carried

forward from the DCR stage to the design and implementation stages, the Happy Valley DCR

identified a series of items that warrant additional investigation and study that were beyond the
‘ scope and objective of this Happy Valley DCR project. These items include:

1. Determination of Precise Happy Valley Channel and Happy Valley Road Alignment
Locations

HEC-RAS Analysis of Preferred Alternative

Permissible Velocities

Channel ROW Survey

Additional Soils Analysis

Re-evaluation Detention Basin vs. 155" Avenue Overchute

Beardsley Canal Overchute Analysis

Community Entrance Road Locations and Use as Grade Control Structures
. Project Phasing Opportunities

10. Channel Buffer Widths

11. Collaboration with ASLD

12. Define Pro Rata Share/Funding Responsibilities of Construction Costs

©ONOOU A WN

Project Implementation

Continued collaboration among the District, City of Surprise, and Project Stakeholders will be
necessary to successfully move this project through the design and construction stages that
. collectively meet the stated project objectives.
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@ CHAPTER 1 - INTRODUCTION

1.1 PROJECT STUDY AREA AND BACKGROUND

The Project Study Area consists of approximately 6,800 acres (10.6 square miles) of land area
bounded by Jomax Road to the north, McMicken Dam Outlet Channel to the south, one quarter
mile west of 163™ Avenue along the west boundary, and approximately 2 mile east of the
Dysart Road alignment to the east. The watershed that contributes flows and was included in
this report covers over 230 square miles. See Figure 1.1 for the Project Study Area boundary.

The Project Study Area includes five developer interests with individual development plans at
varying stages of the development process. The Arizona State Land Department (ASLD) also
holds a considerable parcel in Trust and is located east of the Alta Mira property. Please refer to
the Data Collection chapter for more detail on the property ownership in the Project Study Area.

The Project Study Area is situated within the area covered by the Wittmann Area Drainage
Master Study Update (WADMSU) that was completed in July 2007 as well as the Wittmann Area
Drainage Master Plan (WADMP) completed in June 2009.

. The existing FEMA floodplain per the Flood Insurance Rate Maps (FIRM) within the Study Area
is predominantly characterized as Zone A floodplain. The Zone A floodplain is situated along
Wash 5 East, Wash 6 East, Wash 9 East, Wash 10 East, and Padelford Wash. An extensive
swath of Zone A FEMA floodplain blankets a significant portion of the southern half of the
Project Study Area primarily due to the ponding effects of the Beardsley Canal and McMicken
Dam Outlet Channel. A concentration of Zone AE exists at the terminus of the McMicken Dam
Outlet Channel as it discharges into the Agua Fria River. Refer to Figure 2.2 for additional
reference.

1.2 PROJECT NEED AND PURPOSE

The Flood Control District of Maricopa County (FCDMC) and the City of Surprise jointly identified
the need to systematically evaluate existing and differing hydrologic studies and previously
conducted alternatives analysis of the Happy Valley Channel. The purpose and intent of the
Happy Valley Design Concept Report (DCR) project is to evaluate the differing approaches to
the various hydrology studies in the area and to develop a regional solution that brings the
greatest benefit to the greatest number of stakeholders in a cost effective manner. This would
be accomplished through the review and refinement of existing hydrology studies, creation of a
new hydrology study, development of multiple alternatives, refinement of those alternatives

. through stakeholder guidance, selection of a Preferred Alternative, and creation of a cost
estimate and 15% conceptual design plans for the Preferred Alternative.
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. 1.3 PROJECT SCOPE
The core milestones defining the Happy Valley DCR process include the following:

1. Data Collection and Review,

2 Creation of New Hydrology and Hydraulic Studies and Refinement of Older
Hydrology and Hydraulic studies,

3, Utilize Stakeholder involvement to determine a series of Proposed Alternatives,
including “No Action”

4, Development and Analysis of Alternative Drainage Concepts,
5, Refinement of Alternative Drainage Concepts into One Preferred Alternative,
6. Development of Opinion of Probable Costs,

7 Identify and Define Regional Cost Synergies and Efficiencies, and

8. Creation of 15% Conceptual Plans

1.4 PROJECT OVERVIEW

. The Happy Valley DCR project is providing professional planning, engineering, and landscape
architecture services to develop a DCR to assist Project Stakeholders in developing a regionally
beneficial and equitable solution for flood mitigation facilities in the Project Study Area.

The Happy Valley DCR process includes the following processes:

1. Data Collection and Review,

2. Creation of New Hydrology and Hydraulic Studies and Refinement of Older
Hydrology and Hydraulic studies,

3. Meetings and Coordination with Project Stakeholders,

4, Development and Analysis of Proposed Alternative Drainage Concepts,

5. Refinement of Proposed Alternative Drainage Concepts into One Preferred
Alternative,

6. Development of Opinion of Probable Costs (low and high),

F Identify and Define Regional Cost Synergies and Efficiencies, and

. 8. Creation of 15% Conceptual Plans

la_— Chapter 1 -2 December 2010
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. RBF received existing hydrologic studies prepared by Entellus for the Wittmann ADMSU
completed in June 2005, by CVL for the Tierra Verde project, and from DEI on behalf of the
Verdugo and Asante projects. The HEC-1 analysis updated the Wittmann ADMSU model to
reflect existing conditions and to modify some deficiencies as identified by DEI through their

separate modeling in the Project Study Area on behalf of a developer stakeholder.

The WADMSU was completed in July 2007 and the existing condition hydrology did not include
or contemplate the Happy Valley Wash/berm in its analysis/modeling. Zone AE floodplains were
delineated north of the Happy Valley Wash (limits of the AE study) and the Zone A remains
south of the Happy Valley Wash.

The WADMP was completed in June 2009. The WADMP utilizes the existing conditions
hydrology from the WADMSU. The WADMP conducted a visual character assessment, identified
flood control alternatives, selected a preferred alternative, and looked at various wash and
channel hydraulics. The preferred alternative developed in the WADMP did identify the Happy
Valley Channel as a component of the preferred alternative.

The Tierra Verde drainage report/CLOMR request dated October 2007 was prepared by CVL.
The report’s hydrology modeling is patterned after the WADMSU hydrology where the Happy

‘ Valley Wash is not acknowledged. The report suggests that drainage in the area be returned to
its historic flows by modifying the floodplain to redirect the flows of Wash 6 East to be
combined with the Wash 9 East flows, ultimately discharging at Happy Valley Road (alignment)
just west of the 155" Avenue alignment.

Tierra Verde has a letter from the USACE indicating that there are no regulatory waters of the
United States and therefore the project is not subject to the provisions of Section 404 of the
Clean Water Act.

The Verdugo and Alta Mira projects (formerly known together as “Pinnacle Peak Estates”)
conducted a drainage study completed in June 2008 prepared by DEI. This report basically
suggests that the WADMSU incorrectly omitted the channel from the analysis and that although
the berm along the south side of the Happy Valley Channel is not a certified levee, the channel
itself has existed since 1942 and the capacity of that channel should be a contributing factor in
capturing a portion of the upstream flows and thereby reducing the downstream regulatory
floodplain burden. The DEI report then assessed the berm and non-berm conditions and
updated the area hydrology model to demonstrate what they purport to be a more accurate
assessment of the existing conditions hydrology in the study area.

After a period of analysis of the existing hydrology conditions described above as well as the
. preliminary data collection by the project consultant team, Project Stakeholders became
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‘ engaged in the process in earnest beginning in July 2009. Over the course of the next 15
months, a total of 11 Project Stakeholder Meetings plus a site visit were conducted at key

milestones in the planning process.

On July 22, 2009, RBF representatives conducted an initial site visit of the project study area.
The field reconnaissance included a number of photographs and notations to obtain a
preliminary understanding of the Happy Valley Wash characteristics and other variables
influencing the study area. Figure 2.4 illustrates a few select photographs that give preliminary
indication of the channel character.

In October 2009, the Stakeholders met to review the preliminary hydrology report findings and
discuss concerns and differences of opinion with respect to methodology. By December 2009,
the Stakeholders met to review an extensive series of Preliminary Alternatives that were then
distilled into five (5) Proposed Alternatives for more specific analysis.

Through the first four months of 2010, three Stakeholder Progress Meetings were conducted to

review the updates to the hydrology modeling and conceptual development of the Proposed

Alternatives. Separate meetings were held with the ASLD and Maricopa Water District to

enhance their understanding of the project objectives and seek their input that would influence
' the development of the Proposed Alternatives.

In June 2010 the Proposed Alternatives Report was distributed to all Project Stakeholders for
their review. This report identified five (5) Proposed Alternatives, including a unique “No Action
Alternative” that represented what individual Stakeholder improvements would be required if
each Stakeholder had to construct each of their respective improvements in the absence of
regional cooperation. Each Proposed Alternative consisted of a different set of flood hazard
mitigation facilities designed to give the Stakeholders a broad review of the various approaches
to achieving the project objectives.

On August 9, 2010, a Project Stakeholder Meeting was held. The purpose of the meeting was to
review and evaluate the five Proposed Alternatives and recommend one Preferred Alternative.
The Happy Valley DCR project objective was to select a Preferred Alternative that provided
regional efficiencies that were beneficial and equitable for the maximum number of
stakeholders. Under that premise, the Project Team evaluated each of the alternatives
generally using the following criteria:

Alternative Eliminates or Significantly Reduces Floodplain

Alternative Complements Community Character

Alternative Minimizes Construction Costs/Achieves Regional Synergies
Alternative Maximizes Operation and Maintenance Efficiencies

A W N =
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‘ The Project Stakeholders recognized that there wasn't a single perfect solution and that each
alternative had certain advantages and disadvantages. The Project Stakeholders

recommendation of the Preferred Alternative attempted to achieve maximum equity and
efficiency for the “greater good”.

After a review of the five Proposed Alternatives generally utilizing the four criteria above, the
Project Stakeholders recommended Proposed Alternative #1 as the Preferred Alternative. The
Project Stakeholders noted that this Preferred Alternative is the most efficient in reducing the
existing floodplain, which was a central objective throughout the Happy Valley DCR process.
Simply put, the Preferred Alternative represents the smallest floodplain footprint of the
alternatives studied while maximizing the amount of developable property for the vast majority
of the stakeholders. The Preferred Alternative closely resembles the original Wittmann ADMP
preferred alignment. A complete description of the Preferred Alternative, including cost
estimates, refined hydrology studies, opportunities and constraints, 15% conceptual plans, and
further considerations for design and construction is provided in Chapter 5.

On December 13, 2010, the Final Stakeholder Meeting was conducted with the purpose of

reviewing the updated hydrology and providing final comments and suggestions on the

contents of the Preferred Alternative Report. Much of the focus of the comments of this

meeting focused on specifics relating to the hydrology study findings as well as added
‘ consideration for future design and implementation of the project.
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. Figure 1.1 — Project Study Area
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CHAPTER 2 — DATA COLLECTION

2.1 HAPPY VALLEY DCR DATA COLLECTION AND FINDINGS

This section of the Happy Valley DCR is intended to describe the data collection efforts, provide
an exhaustive listing of all data materials received from the stakeholders and agencies. A
considerable amount of background information was gathered, including extensive reports and
data materials from the FCDMC relative to the Wittmann ADMP, ADMSU, and associated files
and documents, extensive information from developer stakeholders with property within the
study area and the City of Surprise. This report also outlines observations gathered at the
project site visit.

2.2 DATA SOURCES

An extensive amount of information was sought and received from a variety of project
stakeholders and government agencies. Some information was provided first hand from project
stakeholders, supplemental information was also derived via email or through websites to
complement the primary data sources. These stakeholders include:

¢ Flood Control District of Maricopa County

e City of Surprise

e FEMA

e Maricopa County Assessor Department

e Maricopa County Planning and Development
e Maricopa Association of Governments

o DEI Professional Services

e Coe and Van Loo Consultants, Inc.

e CMX Engineering

e Sandbox Development Consultants

2.3 DATA TYPES OBTAINED

The data received was provided in a variety of different formats. Table 2.3, List of Collected
Reports and Electronic Files identifies and summarizes the data obtained and data types
associated with each report, map or piece of data received. A few examples of the various data
types include:

e GIS Database Layers
e Aerial Photography

RE: Chapter 2 - 1 December 2010
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' e Area Topography
e Site Visit Photos
e Flood Insurance Rate Maps
e Land Ownership Data
e PDF Files of many varieties
e Hydrology and Hydraulic Models and Reports
e Land Use Plans
e Preliminary Plats
e Conceptual Roadway Plans
e CLOMR Request
e Site Plans
e Landscape Inventory and Analysis
e Scenery and Recreation Resource Assessment
e Flood Protection Methods
e Flood Protection Structure Types
¢ Policies for the Aesthetic Treatment and Landscaping of Flood Control Projects

2.4 PRELIMINARY FINDINGS OF FACT

‘ 2.4.1 PROPERTY OWNERSHIP

The Study Area includes five developer interests with individual development plans at
varying stages of the development process. Each of these are explained in greater
detail in Section 2.4.6. See Figure 2.1 for further illustration. Additional individual
property owners also are located along the Happy Valley wash alignment and have been
identified as well. The Arizona State Land Department also holds a considerable parcel
in Trust and is located east of the Alta Mira property.

2.4.2 EXISTING FLOODPLAIN

The existing FEMA floodplain per the Flood Insurance Rate Maps (FIRM) within the
Study Area is predominantly characterized as Zone A floodplain. The Zone A floodplain
is situated along Wash 5 East, Wash 6 East, Wash 9 East, Wash 10 East, and Padelford
Wash. An extensive swath of Zone A FEMA floodplain blankets a significant portion of
the southern half of the Study Area primarily due to the ponding affects of the Beardsley
Canal and McMicken Dam Outlet Channel. A concentration of Zone AE exists at the
terminus of the McMicken Dam Outlet Channel. Please see Figure 2.2 for additional
‘ reference.
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‘ 2.4.3GIS DATABASE, TOPOGRAPHY, AND AERIAL PHOTOGRAPHY

The FCDMC provided their most recent GIS database, topography, and aerial
photography for the Study Area. This information was useful for a variety of
applications relative to aerial surveys, assessing development trends, and evaluating
potential changes to hydrologic modeling.

2.4.4HYDROLOGIC REPORTS AND MODELS

RBF received existing hydrologic studies prepared by Entellus for the Wittmann ADMSU
in June 2005, by CVL for the Tierra Verde project, and from DEI on behalf of the
Verdugo and Asante projects. The HEC-1 analysis was updated to reflect existing
conditions and to modify some deficiencies as identified by DEI through their separate
modeling in the Study Area on behalf of a developer stakeholder.

The Wittmann Area Drainage Master Study Update (WADMSU) was completed in July
2007 and that the existing condition hydrology did not include or contemplate the Happy
Valley Wash/berm in its analysis/modeling. Zone AE Floodplains were delineated north
of the Happy Valley Channel (limits of the AE study) and the large area of Zone A
remains south of the Happy Valley Wash.

The Wittmann Area Drainage Master Plan (WADMP) was completed in June 2009. The
WADMP utilizes the existing conditions hydrology from the WADMSU. The WADMP
conducted a visual character assessment, identified flood control alternatives, selected a
preferred alternative, and looked at various wash and channel hydraulics. The preferred
alternative developed in the WADMP did identify the Happy Valley Channel as a
component of the preferred alternative but also identifies regulatory floodplain south of
the Happy Valley Channel.

The Tierra Verde drainage report/CLOMR request is dated October 2007 and was
prepared by CVL. The report’s hydrology modeling is patterned after the WADMSU
hydrology whereby the Happy Valley Channel is not acknowledged. The report suggests
that drainage in the area be returned to its historic flows by modifying the floodplain to
redirect the flows of Wash 6 East to be combined with the Wash 9 East flows, ultimately
discharging at Happy Valley Road (alignment) just west of the 155" Avenue alignment.
Tierra Verde has a letter from the USACE indicating that there are no regulatory waters
of the United States and therefore the project is not subject to the provisions of Section
404 of the Clean Water Act.

‘ The Verdugo and Alta Mira projects (formerly known together as “Pinnacle Peak
Estates”) conducted a drainage study completed in June 2008 and was prepared by DEI.
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‘ This report suggests that the WADMSU incorrectly omitted the channel from the analysis
and that although the berm along the south side of the Happy Valley Channel is not a
certified levee, the channel itself has existed since 1942 and the capacity of that channel
should be a contributing factor in capturing a portion of the upstream flows and thereby
reducing the downstream regulatory floodplain burden. The DEI report then assessed
the berm and non-berm conditions and updated the area hydrology model to
demonstrate what they purport to be a more accurate assessment of the existing
conditions hydrology in the study area.

2.4.5S1TE VISIT

On July 22, 2009, RBF representatives conducted an initial site visit of the project study
area. The field reconnaissance included a number of photographs and notations to
obtain a preliminary understanding of the Happy Valley Channel characteristics and
other variables influencing the study area. Figure 2.4 illustrates a select few
photographs that give preliminary indication of the channel character. Many areas
within the entire Study Area were observed, many of the notable areas include:

 Existing culverts at Happy Valley Channel and 163™ Avenue
 Existing conditions of the Happy Valley Channel west of 163 Avenue
. « Contributing washes and retention on the Desert Oasis property, just west of 163™

Avenue

e Happy Valley Channel at multiple intervals from 163 Avenue, east to the ASLD
property line (fence)

o The confluence of the Happy Valley Channel with Wash 6 East and Wash 9 East

e Happy Valley Channel as it turns southwardly at the Bullard Avenue alignment and
confluence with Wash 10 East

e The Happy Valley Channel overchute of the Beardsley Canal

e The Padelford Wash overchute of the Beardsley Canal on the Rancho Mercado
property

o Existing culverts at the Jomax Rd/163™ Avenue intersection

Please refer to Figure’s 2.4 and 2.5 for additional illustration of the points of interest along the
site visit as well as photographs illustrating the channel character.

2.4.6 EXISTING DEVELOPMENT PLANS IN THE STuDY AREA

Altamira
e 178 acres, 534 single family detached and cluster units proposed
' e PAD zoning application currently under city review
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Please see Figure 2.6 for reference to the Altamira proposed land use plan.

Rancho Mercado
e Zoning approved from city for approximately 5,000 residential units
e Had a preliminary plat for approximately 1,000 lots that is on hold
pending the outcome of this study

Please see Figure 2.7 for reference to the Rancho Mercado approved land use
plan.

Tierra Verde West and East
e Tierra Verde East (Voyager) — zoned for 259 residential units, has an
approved preliminary plat and has final plat and construction drawings
submitted and under city review.

e Tierra Verde West (Woodside) — zoned for 295 lots with an approved
preliminary plat and has final plat and construction drawings submitted
and under city review.

The property developer has noted that Happy Valley Road is necessary to the
development of Tierra Verde and to Rancho Mercado and must be taken into
account in this study. Please see Figure 2.8 for reference to the Tierra Verde
approved preliminary plat.

Verdugo
e Recently received zoning approval from the city for up to 641 residential
units with supporting Neighborhood Commercial and Professional Office
land use components.

Please see Figure 2.9 for reference to the Verdugo approved land use plan.

Evergreen DevCo
Evergreen DevCo owns the commercial corner at the northeast corner of 163™
Avenue and Pinnacle Peak Road and Walgreens has purchased a pad on the site.

2.4.7 LANDSCAPE AESTHETICS AND MULTI-USE OPPORTUNITIES

Significant information has been obtained that enables the Project Team to identify a
multitude of landscaping and multi-use opportunities within the Study Area. The City of
Surprise Parks and Trails Master Plan identifies two (2) proposed neighborhood parks in
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' the study area. See Figure 2.10 for additional reference. The Parks and Trails Master
Plan also identifies a series of local trails and a regional trail in the Study Area. This

information may be found at Figure 2.11. The Surprise Parks and Trails plan also
provides a matrix of trail development standards that calls for the construction of 6-foot
concrete trails for local trails. These trail development standards are found under Table
2.4.

Planned future scenic resource compatibility information derived from the Wittmann
ADMP has been obtained and is found at Figure 2.12. The plan identifies compatibility
rankings that will be factored into the preparation of the preliminary and proposed
alternatives for this project.

A recreation inventory of the Wittmann ADMP project area has also been collected and
will be instrumental in the evaluation process in developing the preliminary and
proposed alternatives. This information can be found at Figure 2.13.

The Landscape Inventory and Analysis (LIA) for the Happy Valley DCR Study Area was
provided by the FCDMC and will prove extremely beneficial in developing landscape
aesthetics and compatible multi-use opportunities. The existing landscape character for
this Study Area is illustrated in Figure 2.14. The future landscape character areas that

. consist primarily of the Suburban Lower Bajada and Suburban Valley Plains character
units are shown on Figure 2.15.
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‘ Figure 2.1 — Property Ownership
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. Figure 2.2 — Existing FEMA Floodplain
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Figure 2.3 — Study Area Opportunities And Constraints
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‘ Figure 2.4 — Happy Valley Channel Character
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. Figure 2.5 — Site Visit Tour
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. Figure 2.6 — Altamira Land Use Plan
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‘ Figure 2.7 — Rancho Mercado Land Use Plan
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‘ Figure 2.8 — Tierra Verde Preliminary Plat
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PROPOSED CLEANOUT
FIRE HYDRANT
SURFACE DRAINAGE
SIGHT VISIBILITY LINE

°.
T
; TOT LOT @

VIEWS

‘SECT!ON 6

SCALE: 1 = 100

CVL#7 04013401
DATE: 06/26/2006
SHEET 30F 4




5-0012-B . 503-55-002-C”
A

AN
| VACANT
/| AN
\ l ;
AN l e !
\ | o
2) \ LOTS LOCATED IN THE FLOOD PLAIN WILL BE REQUIRED I “TIERRA VERDE WOODSIDE, LLC
e \ TO OBTAIN A FLOOD PLAIN USE PERMIT FROM THE REGULATORY ’ ; i 2%5'113_ 51 ?gND STREET
: ONTROL . JH T
\ OMS‘O: - :;E'r:ftl:?::r;(:;m Z;o:zvcsrnucmns ? | %113 TEMPE, AZ 85284
\ \ DISTRICT PRIOR . ; I "~ (480) 755-0801
» i1 ' o ¢ sy {480) 765-0802 (FAX)
N \ : 503-55-002-E i 9% , CONTAGT: PAUL KROFF/GENE C. MORRISON
503-55-011 -

8 PREPARED BY:

AVENIDA T COE & VAN LOO CONSULTANTS, INC.
4550 NORTH 12TH STREET
PHOENIX, ARIZONA 85014
(602) 285-4752
2(602) 285-4753 (FAX)
59 CONTACT: DAVE COBLE
El

1 PROJECT LOCATION

THE SOUTHWEST QUARTER OF THE SOUTHEAST QUARTER AND

HE NORTH HALF OF THE SOUTHEAST QUARTER OF THE SOUTHEAST
UARTER OF SECTION 6, TOWNSHIP 4 NORTH, RANGE 1 WEST OF THE
ILA AND SALT RIVER BASE AND MERIDIAN, MARICOPA COUNTY, AZ..

SITE DATA

VACANT

VACANT

\
903-55-012x

VACANT \
!

"8l FexisTive zone Re43
67166 PROPOSED ZONING PLANNED AREA DEVELOPMENT
TOTAL SITE AREA 8549 AC,
- NET RESIDENTIAL AREA 81.46 AC.
I} DEDICATED PUBLIC RIGHT OF WAY (/W) 7.02 AC.
T TOTALLOT YiELD 20510Ts
A . " 'GROSS RESIDENTIAL DENSITY 333 DUAC,
1 152153 yer pensiTy 8.7 DWAC
| ' 4" TOTAL OPEN SPACE PROVIDED 24.07 AC. OR 30.00%.

L

57 ¢
41331132
‘. it TAX PARCEL#S: 603-55-002F, 503-55-015B, 503-55-015A
LEGEND:

EXISTING CONTOUR — —1000— —
EXISTING WATER —_—w -

— T o

EXISTING SEWER —_— -
PROPOSED WATER W—
PROPOSED SEWER —— ——
t PROPOSED VALVE —_—
o] 4 PROPOSED MANHOLE —O—
81| e PROPOSED CLEANOUT
SPENRI FIRE HYDRANT )
D[ SURFACE DRAINAGE —
e i
([ :_ SIGHT VISIBILITY LINE — +—
<>( 1 TOT LOT
\__,.,v'( .:_‘
M 70 [ 707 70, miTRAGT 8 VIEWS
IT | L o E
nel
=N i
0 B
© I
) |
1
|
7 T h
& -
|

COE & VAN LOO CONSULTANTS, INC.

o 50 100 200"

oy Pl

o A

n:\0401 34\andwest\pp100sp4.dgn
>
)

S SWHCORNER » LEY. . ROAD 3 " = I 5 TSR g b:-oh
E § 2 VACANT _ VACANT ' . 503-56-002-H cvLE: o4o134o|1 ‘
B 503'56-002'N 503,_56_002_8 | VAGANT 51 DATE: 06/26/2006 SHEET 4.0F 4




Roosevelt
13:30:47

PERMIT.

(NOT TD SCALE)

N/E%CORNER
SECTION 6 | 1
=
I |® | 3|3 ' 3
503-54-011-K = 5 8 8 3 §
7 3 < < N4 7
03-54-011-C R-43 < 3 0 ® 0 <+
03-55-002-B | 503-55-002-C | 503-55-002-A | 503-55-002-D 503-54 @ 2 a % & B
ACAN VACANT VACANT VACANT 503;,%;2; 1-C 503-54-011-K 2 3 [r2] ] ] =3
o S89°39'28'E 1310.55' | VACANT VACANT | VACAI VACANT | VACANT VAGANT
\ 8
ey \[ COTTONTAIL LN. % 503‘54'005‘J
g ( ]
S0t : n 503-54-004-A
E| i ~54- -
VACANT § S “ 3 w VACANT \
g &
AVENIDA DEL REY S s :8 503-54-005-D
"g_ & § .
SAODLEHORN DR. u 2 S89°3911°E )
SADDLEHOAN RD. % \ 2, \
\Z\ \/ SADDLEHCAN RO 8
. o
3 &
2 g %‘n 2
£ :
L1 g " wl
: BRONCO TR. L :
: 2 BRONCO TA. BRONCO TR. Z
b o
)é >snouco L %\ }
BT, * <
] 3 z @
’, g & * ]
? E:_ f BUCKSKIN TR. < i l—
g [y 3 4 BUCKSKIN TR. (D
=g =J 3 3 hny <
o v N £ > ¢ o
N g § A 5
H > []
! / | . 503-54-013- N SR
f CRABAPPLE OR. 8 K
, CRABAPPLE DR. . § \O
:
¢2N AN ]
/ L
s - — - i |
ROAD HAPPY VALLEY R
503-56-002-H 503-56-002-E
VAGANT VAGANT STATE LAND PARCEL DATA
R-43
PARCEL #| GROSS LOT SIZE |LOT TOTAL| GROSS
ACREAGE | ACREAGE e DENSITY.
S/E_CORNER 1 99,370 70'X 125' 259 2610 | ouax <o
SECTION 6 - 1 0
TOTAL 99.370 259 2,610 - w
2 w =1
& 2 z
NOTES: z g 3
PUBLIC UTILITIES AND SERVIGES ALL DEVELOPMENT PHASES DEPICTED ON THIS PRELIMINARY PLAT SHALL BE PROVIDED
A MINIMUM OF TWO (2) SEPARATE POINTS OF UNOBSTRUGTED ACCESS WITH A MINIMUM
QWEST WIDTH OF TWENTY FEET, INSTALLED AND MAINTAINED PURSUANT TO THE
ARIZONA PUBLIC SERVICE-APS REQUIREMENTS OF THE CITY OF SURPRISE. i} / i}
-CITY OF SURPRISE ALL LOTS HAVE A MINIMUM WIDTH OF 70 B ;77777 7] E
g SW GAS Q THlsyTE o 3
5 UNTIL SUCH TIME A LETTER OF MAP REVISION 1S PUBLISHED BY THE
2 ~+COX COMMUNIGATIONS FEDERAL EMERGENCY MANAGEMENT AGENCY, ANY STRUCTURE ON TR TR
3 REFUSE.. CITY OF SURPRISE (SHEET 3) LOTS 1-3, 133-147, AND ON_ (SHEET 4) LOTS 148, 151-164, 167-174,
3 SEWER... CITY OF SURPRISE 184, 185, 187-198, 250, 251 HAVE AN INDIVIDUAL FLOODPLAIN USE PERMIT
g 3 POLICE... ..MARICOPA COUNTY SHERIFF OFFICE AT 12425 W.BELL ROAD APPROVED BY THE REGULATORY DIVISION OF THE FLOOD CONTROLU NG VICINITY MAP
: § EIRE CITY OF SURPRISE-163RD & GRAND AVENUE DISTRICT OF MARICOPA COUNTY BEFORE THE CITY WILL ISSUE A BUILD —— e
L2 E

PRELIMINARY PLAT
- FOR
TIERRA VERDE EAST

OWNER/DEVELOPER:

VOYAGER SURPRISE 100, LLC
6900 E. 2ND STREET

SUITE 1000

SCOTTSDALE, AZ, 85251

(480) 675-7238

(480) 874-0678 (FAX)
CONTACT: MARK VOIGT

PREPARED BY:

COE & VAN LOO CONSULTANTS, INC.
4550 NORTH 12TH STREET
PHOENIX, ARIZONA 85014

(602) 285-4752

(602) 285-4753 (FAX)

CONTACT: DAVE COBLE

PROJECT LOCATION

THE SITE S A PORTION OF THE SOUTHWEST QUARTER OF SECTION 5,
TOWNSHIP 4 NORTH, RANGE 1 WEST OF THE GILA AND SALT RIVER
BASE AND MERIDIAN, MARICOPA COUNTY, ARIZONA

TAX PARCEL#'S: 503-54-011-B, 503-54-012

SITE DATA

EXISTING ZONING R-43
TOTAL SITE AREA 99.38 AC.
NET RESIDENTIAL AREA 82.40 AC.
DEDICATED PUBLIC RIGHT OF WAY (R/W) 6.98 AC.
TOTAL LOT YIELD 259 LOTS
GROSS RESIDENTIAL DENSITY 2,61 DU/AC.
NET RESIDENTIAL DENSITY 2.80 DU/AC,
TOTAL OPEN SPACE PROVIDED 15.692 AC. OR 16.98% of
NET RES'L AREA
PARKS/TRAILS 13.762 AC. OR 14.89%
RETENTION 14346 AC. OR 15.52%
EXISTING CONTOUR — —1000— —
EXISTING WATER —_——W
EXISTING SEWER —— —— -
PROPOSED WATER —_—w—

PROPOSED SEWER § ——
PROPOSED VALVE

PROPOSED MANHOLE —O—
PROPOSED CLEANOUT

FIRE HYDRANT e
SURFACE DRAINAGE P
SIGHT VISIBILITY LINE — —1— —e
RETENTION BASIN DESIGNATION R-7

COE & VAN LOO CONSULTANTS, INC.

¢ s 100 200"
SCALE: 1" = 100'
CVL#: 040134

DATE: 06/26/06
SHEET 1 OF 4
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n\040134Vand\eastipp100c02.dgn

26 JUN 2006

Roosavelt
13:31:48

PRELIMINARY PLAT

: - - FOR
3 55' (]
: i AW : PARCEL 1
TRACT AREA (AC) DESCRIPTION
w0 SUS | 5§ ® A 2686___|OPEN SPACE/LANDSCAPE/ RETENTION WASH/TRALS TI E R RA V E R D E EAST
g BIC ~ 55 SW g PUE 8 0.020___ |8 MIN. LANDSCAPE STRIP
B ‘———I . c 003313 MIN. LANDSCAPE STRIP
—~i s S= 20%, | LaNe 45% 0 0040 __&'MIN. LANDSCAPE_STAIP
= o> E 0146 CPEN SPACE /LANDSCAPE OWNER/DEVELOPER:
& ROLL OR 6% VERT CURS & F 0.154 _[OPEN SPACE/ LANDSCAPE/ RETENTION VOYAGER SURPRISE 100, LLG
GUTTER G 0.040 _|8'MIN. LANDSCAPE STRIP . 6900 E. 2ND STREET
H 0107___|8'MIN. LANDSCAPE STRIP . SUITE 1000
! 0.251 8' MIN. LANDSCAPE STRIP R SCOTTSDALE, AZ. 85251
155TH AVE. VIEW NORTH J 0.040 __|8'MIN. LANDSCAPE STRIP (:80) 675-7238
. K 233 |OPEN SPACE/LANDSCAPE/ RETENTION/PARKTRAILS e ) aT
HAPPY VALLEY RD.VIEW WEST L 0211___|OPEN SPACE/ LANDSCAPE/ RETENTION :
* M 0.040 _ _[8'MIN. LANDSCAPE STRIP PREPARED BY:
HALF STREET “Tor . .
NTS 5 e M LateasE o ' COE & VAN LOO CONSULTANTS, INC.
0 0040 __[8'MIN. LANDSCAPE_STRIP -  INC.
P 35632 _JOPEN SPACE/LANDSCAPE/RETENTIONTRAILS | 4550 NORTH 12TH STREET
Q 0.020___|8'MIN. LANDSCAPE_STRIP PHOENIX, ARIZONA 85014
AW a0 & s R R np40_ _|8'MIN LANDSCAPE STRIP 7 (602) 285-4752
| W AN - s 0219 _|OPEN SPACE/LANDSCAPE/RETENTION _ (602) 285-4753 (FAX)
] : e X 10040 [8'MIN.LANDSCAPE STRIP_ . CONTACT: DAVE COBLE
g 1 g  7Us 27 U 0040 __|8'MIN. LANDSCAPE_STRIP o
T e e G ) _ 2 v 0040 _|EMIN, LANDSCAPE STAIP - PROJECT LOCATION
l €aq r_‘ v Lo w 0020 |8'MIN. LANDSCAPE STRIP
1.5% LANE, | 8= 20% CaG i 8= 2, X 0040 _|8'MiN. LA THE SITE IS A PORTION OF THE SOUTHWEST QUARTER OF SECTION 5,
D oty ——T MEDIA Y 0325 __|OPEN E/ LANDSCAPE/ RETENTION o TOWNSHIP 4 NORTH, RANGE 1 WEST OF THE GILA AND SALT RIVER
~ e & ROLL QR 6" VERT CURB & Z 0.020 _{8'MIN. LANDSCAPE STRIP e BASE AND MERIDIAN, MARICOPA COUNTY, ARIZONA
A GUTTER AT 003 _|IMIN.LANDSCAPE STRIP o
%VNﬁss ﬁ%%ﬁo OTHERWISE) BB 0214 _ _|OPEN SPACE/LANDSCAPE e TAX PARCEL#'S: 503-54-011-B, 503-54-012
__CC | _4885 |OPEN SPACE/LANDSCAPE/RETENTIONPARKTRALS
[ 0040 & MiN. LANDSCAPE_STRIP SITE DATA
TOTAL 15692
151ST. AVE. VIEW _NORTH EXISTING ZONING waa
HALF STREET TOTAL SITE AREA 99.38 AC.
NTS NET RESIDENTIAL AREA 92.40 AC.
DEDICATED PUBLIC RIGHT OF WAY (RW) 6.98 AC.
TOTAL LOT YIELD 259 LOTS
GROSS RESIDENTIAL DENSITY 2,61 DW/AC.
RW 275 G 275 RW - NET RESIDENTIAL DENSITY 2.80 DU/AC.
R/w t RIW TOTAL OPEN SPACE PROVIDED 15.692 AC. OR 16.98% of
8 -3 5 16 18" 5 5 1§ 8 NET RES'L AREA
PUE ™} T 57 ¥ BIC BIC f ST 1 PUE PARKS/TRAILS 13.762 AC. OR 14.89%
AETENTION 14.346 AC. OR 15.52%
. 2 .
15% | - [—c";—e S= 20% | |$= 20% Es?él 1.5% . LEGEND:
— 71 L ¥ L . EXISTING CONTOUR — —1000~— —
2 0 EXISTING WATER —_—— W
4*ROLL CURB & GUTTER “AC. 12460 H kg
OVER—Ame | | EXISTING SEWER —— 85—
(UNLESS NOTED OTHERWISE) H | r PROPOSED WATER w
] 1235 ., & 2% oy
INTERIOR LOCAL STREEITSS ; —= | T~ PROPOSED SEWER § —
i i : i Le | PROPOSED VALVE ——
3 A : % ¥ s s 5 PROPOSED MANHOLE — 00—
SECTION A-A' n PROPOSED CLEANOUT
(FLOODPLAIN COLLECTOR CHANNEL)
SECTION A-A
= (PERIMETER CHANNEL) FIRE HYDRANT e
o SURFACE DRAINAGE _
oo T I . SIGHT VISIBILITY LINE —
™. —
s —T-— erve. h¥e, 1o \ RETENTION BASIN DESIGNATION R-7
7| ’ 3
Fem P
o [' 1236 \_/ .
10
1-4'X6' BOX CULVERT 1230
{CULVERT CROSSING AT HAPPEY VALLELY ROAD) 3 § ] §
H § 2 g
SECTIONB-B8
(CHANNEL ALONG 1518t AVENUE)
2.5
I [
o~ e v,
* "ilW« % e,

COE & VAN LOO CONSULTANTS, INC.
i S

o 50 100" 200

3-4'X8' BOX CULVERT
(CULVERT CROSSING AT 151st AVENUE)
SCALE: 1* = 100'

CVLi: 040134
DATE: 06/26/06

SHEET 2 OF 4




C | B50355.002A
Jf oAt

{

,J L 503-54-011-K
< 1ANBY°48'47"W | 1310.244R3) = Al
- -’@“40'05"5- ‘-1310;32'((M) VACANT = u
S N 7 :

~f_ 70 | 707 |
. -

PRELIMINARY PLAT
FOR
TIERRA VERDE EAST

OWNER/DEVELOPER:

VOYAGER SURPRISE 100, LLC
6900 E. 2ND STREET

SUITE 1000

SCOTTSDALE, AZ. 85251

(480) 675-7238

(480) 874-0678 (FAX)
CONTACT: MARK VOIGT

503,‘54_004_,&\ PREPARED BY:

COE & VAN LOO CONSULTANTS, INC.
VACANT 4550 NORTH 12TH STREET
PHOENIX, ARIZONA 85014
(602) 285-4752
(602) 285-4753 (FAX)
CONTACT: DAVE COBLE

PROJECT LOCATION

THE SITE 1S A PORTION OF THE SOUTHWEST QUARTER OF SECTION 5,
TOWNSHIP 4 NORTH, RANGE 1 WEST OF THE GILA AND SALT RIVER

858354
zZ

5/
=
i

FLOODWAY
(ZONE AE)

7 Trs o TIEARA VEADE AVE

~_ {
;_bHAh;NEg3~ 7

S

LN TS BASE AND MERIDIAN, MARICOPA COUNTY, ARIZONA
52 A
L Wi TAX PARCEL#'S: 503-54-011-B, 503-54-012
7 SADDLEAORN B, T 5w
— ‘.-‘;ﬂ; o EXISTING ZONING R-43
: TOTAL SITE AREA 99.38 AC.
NET RESIDENTIAL AREA 92.40 AC
DEDICATED PUBLIC RIGHT OF WAY (RMW) 6.98 AC.
TOTAL LOT YIELD 259 LOTS
GROSS RESIDENTIAL DENSITY 2.61 DUIAC
NET RESIDENTIAL DENSITY 2.80 DU/AC
TOTAL OPEN SPACE PROVIDED 15.692 AC. OR 16.98% of
NET RES'L AREA
PARKS/TRAILS 13.762 AC. OR 14.89%
RETENTION 14.346 AC. OR 15.62%
EXISTING CONTOUR -— —1000~—~ —
EXISTING WATER —_— W — -

EXISTING SEWER — = 8§ — -
PROPOSED WATER —_—W—

Kdd PROPOSED SEWER s
i PROPOSED VALVE —_——
S PROPOSED MANHOLE —O—
N PROPOSED CLEANOUT
i FIRE HYDRANT &
2l SURFACE DRAINAGE - .
SIGHT VISIBILITY LINE — - —
RETENTION BASIN DESIGNATION R7

PLE DR,

i

COE & VAN LOO CONSULTANTS, INC.

o s0 100 200

-

SCALE: 1" = 100

S 577?4
. NBge 8723 o 7
CVL#: 040134

s03-5f.002-2 o - - T T o

AN

IBSE BERD
. 2624.61(M)




503-54-011-K>.

VACANT

1 503-54-

Ot -
Acn

503-54-

\
S 503-54-004\5
04-W_ |-

1

|
i
i

ANT |

“TIERRA VERDE. AV

Y

s

o BHERIEA”

e T o

VACANT

/\( S
, 503,84°004-
N - AN

FLOQODPLAIN

FLOODWAY
(ZONE AE)

503-54-005-J

)

A

- TRACT BB

_ ;__

"/ 61ST AVENUE

STATE LAND

PRELIMINARY PLAT
FOR

TIERRA VERDE EAST

OWNER/DEVELOPER:

VOYAGER SURPRISE 100, LLC
6900 E. 2ND STREET

SUITE 1000

SCOTTSDALE, AZ. 85251

{480) 675-7238

(480) 874-0678 (FAX)
CONTACT: MARK VOIGT

PREPARED BY:

COE & VAN LOO CONSULTANTS, INC.
4550 NORTH 12TH STREET
PHOENIX, ARIZONA 85014

{602) 285-4752 -

(602) 285-4753 (FAX)

CONTACT: DAVE COBLE

PROJECT LOCATION

THE SITE IS A PORTION OF THE SOUTHWEST QUARTER OF SECTION 5,
TOWNSHIP 4 NORTH, RANGE 1 WEST OF THE GILA AND SALT RIVER
BASE AND MERIDIAN, MARICOPA COUNTY, ARIZONA

TAX PARCEL#'S: 503-54-011-8, 503-54-012

SITE DATA

EXISTING ZONING R-43
TOTAL SITE AREA 99.38 AC.
NET RESIDENTIAL AREA 92,40 AC.
DEDICATED PUBLIC RIGHT OF WAY (R/W) 6.98 AC.
TOTAL LOT YIELD 259 LOTS
GROSS RESIDENTIAL DENSITY 261 DU/AC.
NET RESIDENTIAL DENSITY 2.80 DU/AC.
TOTAL OPEN SPACE PROVIDED 15.692 AC. OR 16.98% of
NET RES'LL AREA
PARKS/TRAILS 13.762 AC. OR 14.89%
RETENTION 14.346 AC. OR 15.52%
LEGEND:
EXISTING CONTOUR —— —1000— —

EXISTING WATER —_— =W — -
EXISTING SEWER —_—— 8 e -
PROPOSED WATER —_— W
PROPOSED SEWER
PROPOSED VALVE —_—

PROPOSED MANHOLE —O—
PROPOSED CLEANOUT

FIRE HYDRANT : )
SURFACE DRAINAGE —_—
SIGHT VISIBILITY LINE — —1— —
RETENTION BASIN DESIGNATION R-7

COE & VAN LOO CONSULTANTS, INC.

o 50 100 200
SCALE: 1* = 100"
CVL#: 040134

DATE: 06/26/06
SHEET 4 OF 4




(@] 4 o o) L |
O Lo 03-54-0044N||| \©
o PRELIMINARY PLAT
ACANT ACANT FOR
- - -
503-54-005-J OWNER/DEVELOPER:
VOYAGER SURPRISE 100, LLC
6900 E. 2ND STREET
SUITE 1000
SCOTTSDALE, AZ. 85251
(480) 675-7238
(480) 874-0678 (FAX)
503'54"004'A CONTACT: MARK VOIGT
VACANT PREPARED BY: '
COE & VAN LOO CONSULTANTS, INC.
4550 NORTH 12TH STREET
50 3'54'005"D PHOENIX, ARIZONA 85014
. (602) 285-4752
(602) 285-4753 (FAX)
CONTACT: DAVE COBLE
e $89° 3910"E_ 131L.7¢
TA .71 THE SITE IS A PORTION OF THE SOUTHEAST QUARTER OF SECTION 5,
5 k P 7 8 g 10 1 12 13 14 1§ 18 17 TOWNSHIP 4 NORTH, RANGE 1 WEST OF THE GILA AND SALT RIVER
TRACT BASE AND MERIDIAN, MARICOPA COUNTY, ARIZONA
—} 18 TAX PARCEL NUMBER: 503-54-013-C
\/ 7 b \wrnESER\T HOLLOW DR, ' ] SITE DATA
) SADDLEHORN RD. \ \ N 19 EXISTING ZONING R-43
| I [ w TOTAL SITE AREA 19.61 AG.
o 1 > = NET RESIDENTIAL AREA 19.00 AC.
wi TIERRA VERDE EAST a A I ¥ 32 \ak i }9\ 28\ 27 | 281 26 24 23 |2 |2 4 20 |5 DEDICATED PUBLIC RIGHT OF WAY (RMW) B1AC.
< | Y APPROVED 8 3 < w::% TOTAL LOT YIELD 81107S
| — 3 | W DESERT HOLLOW DR. & W.BRONCO TR 50 3_ 5 4_006_C GROSS RESIDENTIAL DENSITY 3.1 DUAC.
2| & PRELIMINARY PLAT & i ke NET RESIDENTIAL DENSITY 3.21 DWAC.
& 2 - | = TOTAL OPEN SPACE PROVIDED 6.20 AC. OR 27.37% of
8 (p ARC ELS 1 & 2) S 34 | 35 | 38 37 \} 38 39 | 40 | 41 |42 | 43 |44 | d5 E :3 NET RESL AREA
g R » 2 2 LEGEND
i‘T { E 60 A J - EXISTING CONTOUR — 1000~ —
honco TR RAGT N\ ‘ \ w.B onco\m. j EXISTING WATER —_——Wa— -
™ s EXISTING SEWER- —_— -8 —-
) — W —e
I ] . \x \ PROPOSED WATER w
Z g w 57 56 55 54 53 2 51 50 \ 48 47 46 PROPOSED SEWER § —
< S AN N.T.S. PROPOSED VALVE ———
% \ & NB9*SBOZIW 15259 PROPOSED MANHOLE —O—
& > 03- 13-B 03-54x013-A PROPOSED CLEANOUT
) |(7’ FIRE HYDRANT <
BUCKSKIN TR, = |5 SURFACE DRAINAGE —_—
I [ \"‘\ SIGHT VISIBILITY LINE -— —|— —
PUBLIC UTILITIES AND SERVICES I PARCEL DATA RETENTION BASIN DESIGNATION R-1A
TELEPHONE QWEST FLOODPLAIN EEEKK
ELECTRIC. ..ARIZONA PUBLIC SERVICE-APS FLOODWAY (ZONE AE)
CITY OF SURPRISE PARCEL #| GROSS NET LOT SIZE |LOT TOTAL| GROSS | NET FEMA (ZONE A)
;g’x %‘(‘)SM MUNICATIONS ACREAGE | ACREAGE DENSITY | DENSITY
TT) 1 +
" CITY OF SURPRISE 3 19.61 19.00 60'X 115 61 3N 3.21 JOMAX ROAD
...CITY OF SURPRISE w
CAA ...MARICOPA COUNTY SHERIFF OFFICE AT 12425 W. BELL ROAD TOTAL 19.61 19.00 61 3.11 3.21 2 2 3
FIRE CITY OF SURPRISE-163RD & GRAND AVENUE %’ g @
<
' i ‘ ! J NOTES:
ALL DEVELOPMENT PHASES DEPICTED ON THIS PRELIMINARY PLAT SHALL BE PROVIDED g
& H A MINIMUM OF TWO (2) SEPARATE POINTS OF UNOBSTRUCTED ACCESS WITH A MINIMUM = -
WIDTH OF TWENTY FEET,INSTALLED AND MAINTAINED PURSUANT TO THE i % £ COE & VAN LOO CONSULTANTS, INC.
1 REQUIREMENTS OF THE CITY OF SURPRISE. - %
; ALL LOTS HAVE A MINIMUM WIDTH OF 60', HAPPY VALLEY ROAD
EHAPPY VALLEY ROAD VICINITY AP
Eoys (NOT 70 SCALE) DATE: 12/17/2007 SHEET 1 OF 3

578?41%7




Derek
17 DEC 2007
13:19:02

-—Lg

AW 4
i 40' 40
15 ) AW AW
g \ 5 5 S5US 27 27 65'L/S
PUE swi 2] B/C BIC . 2'
ead) - . L7 oy
| - B 1 I——1
1.5% LANE |8= 20%C8G C&G S= 2.0%| |t ane
] MEDIAN [ —— 4
4" ROLL OR 6" VERT CURB &_/
GUTTER *AC)

OVER “ ABC
(UNLESS MOTED OTHERWISE)

151ST. AVE. VIEW SOUTH

HALF STREET

PARCEL 1
AREA (AC) DESCRIPTION

0.74 OPEN_SPAGE/{ ANDSCAPE/ RETENTION
008 OPEN _SPACE/ LANDSCAPE
170 OPEN SPACE/LANDSCAPE/ RETENTION
2.66 OPEN_SPACE/LANDSCAPE/ RETENTION
002 10'MIN_LANDSCAPE
520

NTS
" A 275 ¢ 275" v 15
K "\ AW RW / !
£ 5 5 16 18’ 5B 8
PUE TSW BIC B/C SW PUE
1.5% k’ﬁ 8= 20% | | 5= 20% 0&61 1.5%

4*ROLL CURB & GUTTER

OVER _“ABC
(UNLESS NOTED OTHERWISE)

INTERIOR LOCAL STREETS

NTS

¥ 35
= LOCAL STREETS
: ONLY

NOTE:
CMU WALLS CANNOT BE
CONSTRUCTED IN THE

PUBLIC UTILITY EASEMENT.

SETBACKS

FRONT 10'TO LIVING SPACE, SIDE ENTRY
GARAGE OR COVERED PORCH
OR 18'FROM ROW TO FACE OF
GARAGE DOOR (FRONT FACING)

RAEAR 15

SIDE §'MIN/ 10' TOTAL

CORNER SIDE YARD  10'{INCLUDES ADJ.LANDSCAPE THACT)

TYPICAL 60'X 115' LOT DETAIL

(i
:

3-8'X4' BOX CULVERT
(CULVERT CROSSING AT 151st AVENUE AND SADDLEHORN ROAD)

8:\040134\and\voyager\pp100¢02.dgn

(NOT' TO SCALE)

23

e I
i oy
i
[3 | ,
SECTIONB-B
{COLLECTOR CHANNEL 2)
| i
1' N T
ar \, J ar
{ \ I
[ o |
SECTIONA-A

(CHANNEL 1 ALONG 1518t AVENUE)
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PROJECT LOCATION
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. Figure 2.9 — Verdugo Land Use Plan
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CONCEPTUAL LAND USE PLAN

Surprise, Arizona

| 4.8 Gross Ac

12.6 Net Ac ! 31.8 Gross Ac
: 30.2 Net Ac

I-3 ac park

SITE DATA

LAND .
NET GROSS DU
ZONING Uif DUAC | ac AC (max.)

| |MDR 8.5 8 12.6 14.8 18

|| 2|MHDR 7.1 -] 10.0 12.3 164

Neighborhood
Commercial

13.7 20.1 23.8

G [Office s.3 -- 7.9 9.1

Total 100 156.7 173.3 64|

® Lot count based on Qross acreage
Net acreage = gross - ROW (1 63rd, Pinnacie Peak, San Yswdro, Asante Blvd. ¢ Collector Road)

Outdoor Plaza
Adjacent to Park with
Trall Head

81.5 Gross Ac
75.9 Net Ac

Exhibit #6
I-3 ac park ‘ | Conceptual Land Use Plan

* FINNACLE PEAK ROAD
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' Figure 2.10 — City of Surprise Parks Master Plan Map
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j condition By acceptance of this document. User acknowledges
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disclams any and all expressed or implied warrantes and
expressly disclaims liability for the accuracy of the information
thereof

September 2008 Parks Master Plan Map Figure 6
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' Figure 2.11 — City of Surprise Trails Master Plan Map
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’ Figure 2.12 — Planned Scenic Resource Compatibility in Wittmann ADMP Area
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Control District of Maricopa County, under contract 2004C034 with
EPG, Inc., Phoenix, Arizona. This map was prepared using
Geographic Information Systems (GIS) software, GIS data supplied
by the Flood Control District of Maricopa County, and field
investigations conducted by EPG, Inc. For more information about
this map. please contact the Flood Control District of Maricopa
County/Landscape Architecture Branch at (602)506-1501, or write
to us at 2801 W. Durango Street, Phoenix, AZ, 85009
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’ Figure 2.13 — Recreation Inventory and Compatibility in Wittmann ADMP Area
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this map, please contact the Flood Control District of Maricopa
County/Landscape Architecture Branch at (602)506-1501, or write
to us at 2801 W. Durango Street, Phoenix, AZ, 85009

PREPARED BY: EDAW, INC.
Date: Jan. 10, 2007

P112006\06220014.01\GIS\Mxd Files\Wittmann_EPGBoundary\070104_WADMP_Recreation_RCI_EPGBound.mxd

WITTMANN AREA DRAINAGE MASTER PLAN
Flood Control District of Maricopa County

Figure 4-4

Recreation Inventory in the
Study Area and
Recreation Compatibility




o
SURPRISE

ARIZONA Happy Valley DCR Summary Report

. Figure 2.14 — Existing Study Area Landscape Character Units
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Happy Valley Drainage Design Concept Report
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®
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Future Landscape Character Units Acres Percentage
Natural Foothills 38 <1%
Natural Lower Bajada 1348 20%
Natural Upper Bajada 122 2%
N Natural Arroyo 33 <1%
Natural Valley Plains 2473 36%
N Natural Valley Wash 148 2%
I Rural Foothills 24 <1%
Rural Lower Bajada 891 13%
Rural Upper Bajada 146 2%
Rural Arroyo 19 <1%
B Rural Valley Plains 1256 18%
B Rural Valley Wash 48 <1%
Suburban Foothills 5 <1%
Suburban Lower Bajada 190 3%
Suburban Upper Bajada 57 <1%
Suburban Arroyo 2 <1%
Suburban Valley Plains 97 1%
"/  Suburban Valley Wash 2 <1%
B industrial Valley Plains 3 <1%

Reference Features

[] study Area i
== Highways

= Major Arterial =i
—— Collector Street ==

Sources

Rail-Road
Canals
Streams

FCD Structures

-Flood Control District of Maricopa County Landscape Inventory &

Analysis (LIA), 2008

-Existing Landscape Character Cultural Settings Map, 2008
-Landscape Character Physical Settings Map, 2008

Prepared by
October 2009

Flood Control District of Maricopa County @

0 2,350 4,700
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Figure 2.15 — Future Study Area Landscape Character Units
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Happy Valley Drainage Design Concept Report
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. Figure 2.16 — Floodplain Protection Structure Types
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Introduction

Presetvation of the natural landscapes of Maricopa County and protection
of local community character are primary objectives of the Flood Control
District's Board approved Policy for the Landscaping and Aesthetic Treatment
of Flood Control The develop of context itive flood
mitigation solutions that protect and enhance open spaces, recreation,
biological and cultural resource environments of Maricopa County are also
important goals that are an integral part of carrying out the District's overall
mission.

The identification and selection of flood protection structure types that have
the potential to be context sensitive with the environments in which they are
placed is an important early step in District planning studies. This handbook
is intended to serve as a guide to assist in the identification and selection of

flood control structure types that have the potential 1o be context sensitive
with the valued characteristics of the scenery, recreation and open space
environments of Maricopa County. Future updates of this handbook will
include g i for the identification and sel of flecod p
structure types that are contex! sensitive with the biological and cultural
resource environments of Maricopa Counly.

Six Flood Control Structure Types that are frequently considered, evaluated
and recommended in District Area Drainage and Watercourse Masler
Planning studies, Project Pre-designs and Final Designs are listed in Table
1 below.

FLOOD PROTECTION STRUCTURE TYPES

p | lo modify and achieve conlext sensitivity with the landscape

Table 1 Flood Protection Structure Types and thier to

Context Sensitivity with the landscape settings of Maricopa County

Fotenialts Ackievs
Comtert So sty

ot ol Magn b
of Lanarcape Ahiisnen

settings commonly found within Maricopa County. Within this spectrum,
the Non-struclural and Underground Pipe structure types have the highest
| for achieving context sensitivity with a majority of the landscape

Lowes Wpen

These structure types vary in their physical and visual characteristics and,
hence, their ability to complement the variety of landscape settings, open
spaces and recreation environments found within Maricopa County. The
above struclure types are arrayed as a spectrum according to their overall

settings in Maricopa County, The Levee and Conveyance Channel structure
Types generally have an intermediate potential, whereas the Storage Basin
and Flood Retarding structure types tend to have the lowest potential for
achieving conlext sensitivity with 2 majority of the landscape settings in
Maricopa County.

The physical dimension or “scale” of the structure types relative to the size
of the features in the surrounding landscape setting also influences the
percewved ability of flood control structures to achieve context sensitivity

with the visual environments in which they are placed. The size and depth of
large scale flood control structures can appear o be visually overwhelming
and ou! of context with landscape settings comprised of small scale features.
For this reason the Levee. Conveyance Charnel. Storage Basin and Flood
Retarding structure types are further stralified into three siructure type scale
sub-classes. The three scale sub-classes indude:

Small Scale Structures
Medium Scale Structures
Large Scale Structures

The physical dimensions of the siructure types associated with each Scale
Sub-Class are summarized in Table 2.

Table 2

Flood Protection Structure Types Scale Sub-Classes

Sructan Type

Scrke Sl

Prysicsl Dmenyion

Non-Structural Method

s T -

Underground Pipe

™ s sructoe oo e usually

Channel Levee

& watetane, The
L sect 081 e prewberance

Sutckasses Achaoe

St Seate Chan

R b
Yor RIS

2801 Wesl Durango Streel. Phoenix. Arizona 85008, 602-506-1501

www.fcd.maricopa.gov
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‘ Figure 2.17 — Floodplain Protection Structural Methods
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Introduction

Preservation of the natural landscapes of Mancopa County and protection
of local community character are primary objectives of the Flood Control
District's Board approved Policy for Landscaping and Aesthetic Treatment
of Flood Control Faciliies. These objectives are accomplished by planning
and designing flood protection facilities to complement the positive visual
characteristics of the landscape seftings in which they are located.

The District routinely evaluates and implements a variety of non-structural
and structural methods for providing flood protection in Area Drainage and
Watercourse Master Planning. Project Pre-Design anc Final Design. Listed
below are six of the most commonly applied methods by the Flood Control
District of Maricopa County.

Non-Structural Method

Soft Structural Method

Semi-Soft Structural Method
+  Hard Structural Method with Aesthetic Treatment
+  Semi-Hard Structural Method
+  Hard Structural Method

These flood protection structural methods vary in their physical and visual
characleristics and their relative ability to complement or enhance the visual
character of the landscape settings found in Maricopa County. The above
flood protection structural methods are arrayed as a spectrum according to
therr visual character and potential for achieving contex!t sensitivity with the
landscapes of Maricopa County (refer to Tables 1 and 2).

The icentification and selection of flood protection structural methods that
have lhe potential to complement the visual character of the landscape set-
tings in which they will be constructed, therefore, is a key first step towards
developing flood proteclion solutions that will be context sensitive with the
visual environment and meet the goals of the District's aesthelic treatment
policy.

Following are brief descriptions and pholo examples for each of the flood
protection structural methods identified above. They are presented here
to provide a better understanding of their visual characteristics. potential
lo acnieve conlext sensitivity with the visual environments of Maricopa
County, and their use in flood protection method landscape compatibilty
assessments.

FLOOD PROTECTION STRUCTURAL METHODS

Table 1 Table 2
Strucrural Compone nts Flood Level o Efect on Paental for
Floco Hae Prolection Landscape Landscape Convext
Proteciion Standard hods Modihcion Character Senstivity
. o e Trowimen [ Engineering e -
asthetic | Avsthatic Oes on Structural Not Presen’ R
Traatmant | Trastment = \None) Proserves
Highes!
Soft Struciyral Not Lvident Relaince
Sem-Soft v S i
Sof Stuowel o] Sightly Evident | Panally Relainea
Hard with
Acsthete Evdent” Modtied
Treatment
Seni Hard Srongly Evioen!
Strucwral (Visually Dome | Swongly Modfiee
Sem e Stneunat x nanty
Hard Structura Very Stong Lowest
Hare Sirucnra x * (Drastic Akeranon)
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. Table 2.1 — List of Project Contacts
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HV DCR Stakeholder List

Address 1 Address 2| City State| Zip
Voyager Tierra Verde East ortie: 480 946 9635|6900 East Second Street Scottsdale |AZ 85251
Charlie Caldwell _|William Lyon Homes Rancho Mercado charfie caidwell@ivonhon 480 893 1000|8840 East Chaparral Road, Ste. 200 Scottsdale |AZ | 85250
Paul Kroff Woodside Homes Tierra Verde West |PKrotic com 480 7550801 |1811 South Alma School Road, Ste. 190 Mesa AZ | 85210
Stuart Bamey Evergreen Devco 163rd & Pinnacle Peak 602 808 8600 2390 East Camelback Road, Ste. 410 Phoenix |AZ |85016
Sandbox Development Consultants 602 275 5445|312 West Edgemont Avenue Phoenix [AZ | 8500:
Westpac Development Corporation 480 889 1999|7585 East McDonald Drive, Ste. 105 Scottsdale |AZ 8525
Coe & Van Loo Consultants, Inc. 602 264 6831|4550 North 12th Street Phoenix _ |AZ 85014
Coe & Van Loo Consultants, Inc. 602 264 6831|4550 North 12th Street Phoenix _ |AZ 85014
DEI Professional Services 602 954 0038|6225 North 24th Street, Ste. 200 F’hoenix AZ 85016
>oe & Van Loo C Inc. 602 285 4726|4550 North 12th Street |Phoenix __ |AZ 85014
Kevin Kugler RBF Consulting HV Study 602 467 2249 | 16605 North 28th Avenue, Ste. 100 Phoenix AZ 85053
Nathan Ford RBF Consulting HV Study 602 467 2254 |16605 North 28th Avenue, Ste. 100 Phoenix __ |AZ 85053
Jeff Davidson City of Surprise HV Study 623 222 6131_|16000 North Civic Center Plaza Surprise _ |AZ 85374
Hobart Wingard _ [City of Surprise HV Study Z 623 222 3000 _|16000 North Civic Center Plaza |Surprise AZ 85374/
Adam Copeland _[City of Surprise HV Study égg Eﬁﬁi 5 :i fﬂ com 623 222 3000 _|16000 North Civic Center Plaza Surprise _|AZ 85374
Debbi Shortal FCDX HV Study = G v 602 506 1034|2801 W Durango Phoenix A, 8500!
Greg Jones FCDX HV Study gli@mail. maticopa gov 602 506 5537 12802 W Durango Phoenix A 8500
lJohn Holmes FCDX HV Study iwh@mail.maricopa gov 602 506 3320|2803 W Durango Phoenix AZ 8500
Jon Loxley FCDX HV Study nloxley@mail mari v 602 506 295 |2804 W Durango Phoenix__ [AZ 8500
Amir Motamedi __|FCDX HV Stud amm@mail.maricopa gov 602 506 295 | 2805 W Durango Phoenix |AZ 8500
Kevin Kammerzell [Atwell-Hicks Rancho Mercado Jikammerzeli@atwellhicks com 480 218 8831|4700 E. Southem Ave. Mesa AZ 85206

CONSULTING
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. Table 2.2 — Property Ownership List
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Happy Valley Channel — Ownership List

WILLIAM LYON HOMES INC
8840 E CHAPARRAL RD STE 200
SCOTTSDALE, AZ 85250 USA
Parcel: 503-69-020-A

FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
2801W DURANGO ST

PHOENIX, AZ 85009 USA

Parcel: 503-69-019

KAMARATA GEORGE J/ARLENE G TR
31208 N 61ST ST

CAVE CREEK, AZ 85331 USA

Parcel: 503-69-003-B

FIRST INTERSTATE BANK OF ARIZONA TR
P OBOX 13519

ARLINGTON, TX 76094 USA

Parcel: 503-55-016

SAFOU SANDERS

7294 N 68TH LN

GLENDALE, AZ 853031128 USA
Parcel: 503-54-003-E

WILLIAM LYON HOMES INC
8840 E CHAPARRAL RD STE 200
SCOTTSDALE, AZ 85250 USA
Parcel: 503-69-006-C

RANCHO MERCADO INVESTMENT LTD
4417 NORTH SADDLEBAG TRAIL
SCOTTSDALE, AZ 852510000 USA
Parcel: 503-69-010-F

ESTRELLA FREEWAY LAKE PLEASANT LTD PTSHP
3010 E CAMELBACK RD

STE 100

PHOENIX, AZ 850164415 USA

Parcel: 503-54-006-J

KAMARATA FAMILY TRUST
31208 N 61ST ST

CAVE CREEK, AZ 853310000 USA
Parcel: 503-69-003-A

WILLIAM LYON HOMES INC
8840 E CHAPARRAL RD STE 200
SCOTTSDALE, AZ 85250 USA
Parcel: 503-69-010-G

BOOKBINDER RONALD S/FLASH AND THE BOYS LLC ET
3200 N CENTRAL AVE STE 2000

PHOENIX, AZ 85012 USA

Parcel: 503-54-012

VOYAGER SURPRISE 20 LLC
6900 E SECOND ST
SCOTTSDALE, AZ 85251 USA
Parcel: 503-54-013-C

FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
2801W DURANGO ST

PHOENIX, AZ 85009 USA

Parcel: 503-69-011-D

FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
2801W DURANGO ST

PHOENIX, AZ 85009 USA

Parcel: 503-69-004

BOOKBINDER RONALD S/FLASH AND THE BOYS LLC ET
3200 N CENTRAL AVE STE 2000

PHOENIX, AZ 85012 USA

Parcel: 503-54-011-B

ACE PSP LLC

PO BOX 9356

PHOENIX, AZ 85068 USA
Parcel: 503-55-004

RAYIS YOUSIF/MAJDOLINE
9433 E VOLTAIRE
SCOTTSDALE, AZ 85260 USA
Parcel: 503-54-003-F

RANCHO MERCADO INVESTMENT
4417 NORTH SADDLEBAG TRAIL
SCOTTSDALE, AZ 852510000 USA
Parcel: 503-69-010-H

FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
2801W DURANGO ST

PHOENIX, AZ 85009 USA

Parcel: 503-69-001

MAZIA STEVEN/DONNA
99141 57THDR
GLENDALE, AZ 85302 USA
Parcel: 503-54-013-B

WILLIAM LYON HOMES INC
8840 E CHAPARRAL RD STE 200
SCOTTSDALE, AZ 85250 USA
Parcel: 503-69-010-E

WILLIAM LYON HOMES INC
8840 E CHAPARRAL RD STE 200
SCOTTSDALE, AZ 85250 USA
Parcel: 503-69-011-E

ROADRUCK SARAH TR

12906 W GEORGIA AVE
LITCHFIELD PARK, AZ 85340 USA
Parcel: 503-54-013-A

KUCZYK NICHOLAS/HELEN ANN TR
HC 03 BOX 305 M

PAYSON, AZ 85541 USA

Parcel: 503-56-002-H

MANDOU TOMA/MARIM
8143 W ELECTRALN
PEORIA, AZ 853831697 USA
Parcel: 503-69-010-D

FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
2801W DURANGO ST

PHOENIX, AZ 85009 USA

Parcel: 503-69-016

PLEASANT VALLEY INVESTMENTS LLC
8950 S 52ND ST STE 115

TEMPE, AZ 85284 USA

Parcel: 503-55-015-A




DAOUD DAVID J/REBECCA K
2883 E TULSA ST
CHANDLER, AZ 85225 USA
Parcel: 503-56-002-N

WILLIAM LYON HOMES INC
8840 E CHAPARRAL RD STE 200
SCOTTSDALE, AZ 85250 USA
Parcel: 503-69-006-B

YARNELL J E/BRENDA/DAVID/GIBERSON J/LORTON A
R.R. 1 BOX 187

COWDEN, IL 62422 USA

Parcel: 503-56-001-A

FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
2801W DURANGO ST

PHOENIX, AZ 85009 USA

Parcel: 503-69-018

WILLIAM LYON HOMES INC
8840 E CHAPARRAL RD STE 200
SCOTTSDALE, AZ 85250 USA
Parcel: 503-69-002

PEPINO ROCCO & RENEE
228 E EL CAMINO DR
PHOENIX, AZ 85020 USA
Parcel: 503-56-002-S

DAY JOHN R & DAWN RAE
8002 W PINCHOT

PHOENIX, AZ 850330000 USA
Parcel: 503-56-002-E

PLEASANT VALLEY INVESTMENTS LLC
8950 S 52ND ST STE 115

TEMPE, AZ 85284 USA

Parcel: 503-55-015-B

SAFOU SANDERS G
6419 W SILVERSAGE LN
PHOENIX, AZ 85085 USA
Parcel: 503-54-003-D

WILLIAM LYON HOMES INC
8840 E CHAPARRAL RD STE 200
SCOTTSDALE, AZ 85250 USA
Parcel: 503-54-006-H

163RD & HAPPY VALLEY ROAD LLC
6721 W REDFIELD RD

PEORIA, AZ 85381 USA

Parcel: 503-56-001-B
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. Table 2.3 — List of Collected Reports and Electronic Files
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Data ID

Document
Altamira - Planned Area Development Amendment

Happy Valley Channel Drainage Study Funding
Agreement

City of Surprise General Plan 2020 Exhibits

Surprise Parks and Trails Master Plan

SPA 2 Sewer Main Plans (30%)

SPA 2 Interceptor Sewer - Prelim Design Report
Surprise WWTP - Warranty Deed

Surprise WWTP - Site & Grading Plan

Tierra Verde - CLOMR

Tierra Verde East - Final Drainage Report

Tierra Verde East Infrastructure - Final Drainage Report
Tierra Verde West - Final Drainage Report

Wittmann ADMS - Existing Conditions Update

Tierra Verde Parcel 3 - ALTA

Tierra Verde West - ALTA

Tierra Verde West - Lotting

Tierra Verde East - Lotting

Tierra Verde Parcel 3 - Lotting

Tierra Verde West - Prelim Landscape Plan

Tierra Verde East - Prelim Landscape Plan

Tierra Verde Parcel 3 - Prelim Landscape Plan

Tierra Verde West - Pre-Plat

Tierra Verde East - Pre-Plat

Tierra Verde Parcel 3 - Pre-Plat

Tierra Verde Parcel 3 - Prelim Grading Plan

Tierra Verde Parcel 3 - Planned Area Development
Tierra Verde - Offsiter Water, Wastewater, Paving Plans
Wittmann ADMP - Volume AA

Rancho Mercado - Master Drainage Report

Rancho Mercado - Pre-Plat

Rancho Mercado - Siphon Improvement Plans (100%)
Rancho Mercado - ALTA

Rancho Mercado - Land Use Master Plan

Rancho Mercado - Open Space and Trails Master Plan
Rancho Mercado - Phasing Plan

Rancho Mercado - Phase | Lotting Exhibit

Ranch Mercado - Density Table

Rancho Mercado - Annexation Boundary

Verdugo - Land Use Plan

Verdugo - Vicinity Map

Happy Valley DCR

Policy for the Aesthetic Treatment and Landscaping of
Flood Control Projects

Flood Protection Structure Types Handbook

Flood Protection methods

Wittmann ADMP - Final Scenery and Recreation

resources Assessment Summary Report

Happy Valley Drainage DCR - Landscape Inventory &
Analysis (LIA)

Data Description
PAD Narrative, Exhibits and ALTA

signed agreement

all exhibits within GP 2020
narrative, design guidelines and exhibits
preliminary plan and profile plans
narrative

deed with exhibits

final plan

narrative, exhibts and appendix
narrative, exhibts and appendix
narrative, exhibts and appendix
narrative, exhibts and appendix

HEC-1, HEC-RAS, Exhibits, Appendix

TV West 80 & TV West 10

Plan sheet
Plan sheet
Plan sheet
Plan sheet
Plan sheet
Plan sheet
Plan sheet

PAD Narrative, Exhibits and Approval w/ Stips

Plan set

State Land ALTA & RM ALTA
From RM PAD

From RM PAD

From RM PAD

GIS data, dtm, dxf, MrSid, shp

Verify with Nathan (from 8/27/09 mtg)

Media Type
PDF File

PDF File
PDF File
PDF File
PDF File
PDF File
PDF File
PDF File
PDF File
PDF File
PDF File
PDF File
Various
PODF File
PDF File
CADD File
CADD File
CADD File
PDF File
PDF File
PODF File
PDF File
PDF File
PDF File
PDF File
PDF File
Various CADD File
Various
Various
Various CADD Files & PDF
PDF File
PDF File
PDF File
PDF File
PDF File
PDF File
PDF File
PDF File
PDF File

PDF File

PDF & Hard Copy
Hard Copy

Hard Copy

POF File

Hard Copy

Prepared By
CvL

City of Surprise

City of Surprise

City of Surprise/EDAW
CMX

CMX

City of Surprise/Asante LLC
Carollo

CVL

Neil/McGill Consultants
CVL
CvL
CcvL
CvL
CvL
CvL

CVL

CvL

Entellus

CMX

CMX
Davey-Cairo Eng
CMX

LVA 3
LVA
LVA

CMX

DEI

DEI

FCDMC
FCDMC
FCDMC
FCDMC
EDAW/AECOM
FCDMC

FCDMC/Entellus

10/14/2009

H:\PDATA\45104030\Admin\reports\List of Files.xis
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' Table 2.4 — Surprise Trail Plan
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Right of Way

Main Trail Width

Main Trail Surface

Parallel Trail Width

Parallel Trail Surface

Sight Distance

Signage
Grades

Cross slope
Vertical Clearance

Radius at intersection of
trails

Separation from
Roadway

Trail Striping of
Main Trail

Amenities

S

. Table 8 Trails Development Standards Table

50 feet minimum width,
designed as naturalized open
space as determined by the
City.

12’ (3’ Shoulder)

Concrete. No openings great
than 1/2 inch per ADA.

5’ with 3’ shoulder non-paved

Stabilized decomposed
granite.

130’ minimum. If
unattainable, provide
adequate signage.

As needed for safety,
regulations and as desired for
interpretation and wayfinding.
(MUTCD)

5% maximum preferred. In
special circumstances, up to
8.33% allowed, not to exceed
200’ in length.

2% typical. (ADA)

15’ preferred. Adequate
signage where clearance is
shorter.

100" minimum. Adequate
signage where it is shorter.
40’ minimum at tight corners
and switchbacks.

20’ Min. (Unless authorized
by City of Surprise)

Center lane striping where
use levels warrant per
AASHTO.

Restrooms and drinking
fountains at strategic
trailheads and parks.
Benches, approximately 2 per
mile. See Amenities Chart.

Community Trail

30 feet minimum width,
designed as naturalized open
space as determined by the
City.

8’ (2’ Shoulder)

Concrete. No openings great
than 1/2 inch per ADA.

4’ as appropriate

Stabilized decomposed
granite.

50’ minimum. If unattainable,
provide adequate signage.

As needed for safety,
regulations and as desired for
interpretation and wayfinding.
(MUTCD)

5% maximum preferred. In
special circumstances, up to
8.33% allowed, not to exceed
200’ in length.

2% typical. (ADA)

12’ preferred. Adequate
signage where clearance is
shorter.

80’ Min.

8’ Min. (Unless authorized by
City of Surprise)

Center lane striping where
use levels warrant per
AASHTO.

See Amenities List

Local Trail

15’ Min.

6’ (2’ Shoulder)

Concrete. No openings great
than 1/2 inch per ADA.

NA

NA

50’ minimum. If unattainable,
provide adequate signage.

As needed for safety,
regulations and as desired for
interpretation and wayfinding.
(MUTCD)

5% maximum preferred. In
special circumstances, up to
8.33% allowed, not to exceed
200’ in length.

2% typical. (ADA)

12’ preferred. Adequate
signage where clearance is
shorter.

25" Min.

6’ Min.

At Intersections Only

See Amenities List

Trails Plans

September 2008
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@ CHAPTER 3 -HYDROLOGY REPORT

3.1 EXISTING CONDITIONS METHOD DESCRIPTION

The Flood Control District of Maricopa County and the City of Surprise have identified the need
to evaluate the existing and differing hydrologic studies in the vicinity of the Happy Valley Wash
generally located near the intersection of 163" Avenue and Happy Valley Road (alignment).

The purpose of this hydrologic report and analysis is to provide the existing conditions
hydrology in the vicinity of the Happy Valley Wash in accordance with the project scope. The
existing conditions hydrology analysis will evaluate several potential flow split locations not
previously considered in the Wittmann ADMSU or in any FCDMC document. This would include
the breach in the Happy Valley berm in Asante west of 163 Avenue and the 163™ Avenue
culvert near the Happy Valley Road (alignment). In addition, the existing conditions will
incorporate the Asante Channel and the development of Asante Phase I and II. The existing
conditions hydrology findings will become the baseline for the evaluation of the alternatives as
part of the Design Concept Report. Another purpose of this report is to document the
methodology, assumptions, and present the results of the hydrologic analysis. Peak flows for

‘ 100-year 24-hour storm were computed using the U.S. Army Corps of Engineers’ Flood
Hydrograph Package HEC-1 Version 4.1, dated June 1998. Two scenarios were modeled for the
existing conditions. One scenario, “with berm,” included modeling with the Happy Valley berm
in place and functional. The second scenario, “without berm,” removed the Happy Valley Wash
berm and only considered the existing wash below the natural grade elevations located south of
the berm.

The Happy Valley Channel Existing Conditions HEC-1 models were compiled using information
from the Wittmann Area Drainage Master Study Update (ADMSU) prepared by Entellus in June
2005. With guidance from FCDMC staff, some modifications were made to the existing ADMSU
HEC-1 model to reflect development since the completion of the ADMSU and correct some
potential deficiencies identified by DEI Professional Services, LLC. These modifications
included: updating subbasin boundaries, updating subbasin parameters, adding flow splits, and
diversions for the construction of Desert Oasis and Jomax Road improvements. Additional
modifications were made so both scenarios associated with the berm could be modeled.
Watershed Modeling System (WMS) Version 7.1 was used to update the Green-Ampt and Clark
Unit Hydrograph parameters for subbasins that were modified. The subbasin parameters for
the Asante Phase I and Phase II were obtained from DEI Professional Services, LLC. DDMSW
was used to update the Clark Unit Hydrograph parameters for the Asante Phase I and Phase II

. sbubasins.

m: Chapter 3 - 1 December 2010
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. The Happy Valley DCR Watershed extends north of the Central Arizona Project (CAP) canal.
There are five CAP Canal overchutes that convey water south toward the Happy Valley Channel.
Additional CAP Canal overchutes convey water south to the Asante Channel and McMicken Dam
Outlet Channel. Flows from the CAP overchutes were obtained from the Wittmann (ADMSU)
and areas north of the CAP are not shown since no modifications were made during this
hydrologic update. The Happy Valley DCR Watershed has a drainage area of about 19.8 square
miles south of the CAP Canal and is primarily located in the City of Surprise, Maricopa County,
Arizona (Refer to Figure 3.1). It is located within portions of Township 4 North, Range 1 West
(Sections 4, 5, 6, 7, 8, 9, 17, and 18), Township 4 North, Range 2 West (Sections 1, 2, 3, 10,
11, 12, 13, 14, 15, 23, and 24), Township 5 North Range 1 West (Sections 19, 30, 31, 32, and

33) and Township 5 North Range 2 West (Sections 23, 24, 25, 26, 27, 34, 35, and 36).

3.2 EXISTING CONDITIONS PARAMETER ESTIMATION

Hydrologic parameters were estimated using the FCDMC's methodology as outlined in the
Drainage Design Manual for Maricopa County, Arizona, Volume I, Hydrology (Sabol et al.,
1995). The following sections discuss the parameter estimation in detail.

3.2.1 DRAINAGE AREA BOUNDARIES

‘ Figure 3.2 and 3.3 show the subbasin delineation for the Happy Valley DCR Watershed
below the CAP Canal with aerial photos and topo lines as their respective backgrounds.
The drainage area is approximately 19.8 square miles south of the CAP Canal.

The Wittmann ADMSU subbasins and Asante Phase I and II subbasins were maintained
wherever possible. However, seventeen subbasins were modified for this analysis
(Refer to Figures 3.2 and 3.3). The subbasin delineation was performed with the aid of
aerial photos and the Wittmann 2-foot topography provided by the FCDMC. The
boundaries reflect the recent development in the watershed and are influenced by the
location of roads and the Happy Valley berm. This study maintains the same subbasin
naming convention used in the original study except for the seventeen modified
subbasins. These seventeen modified subbasins were split from four subbasins PI624A,
PI639A, WI524A, and PI621. These seventeen basins use the same prefix as the basin
it was previously located within and the next available letter not used in the previous
study except for an undeveloped portion of Asante Phase III and IV. For example,
P1624B, P1624C, P1624D, P1624E, P1624F, P1624G, PI624H were part of PI624A in the
original model.

3.2.2 WATERSHED WORK MAPS

. Figure 3.4 shows the subbasin boundaries overlain on top of the soil map units,
according to the Aguila-Carefree Area, Parts of Maricopa and Pinal Counties, Arizona and

RH_— Chapter 3 - 2 December 2010
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' Maricopa County, Arizona, Central Part Soil Surveys. Figure 3.5 shows the land use
designation obtained from the Wittmann ADMSU with one modification.  This

modification included changing the land use designation of the developed area of Desert
Oasis from Vacant to Small Lot Residential — Single Family (4-6 dwelling units per acre).

3.2.3 PRECIPITATION

The rainfall depth, rainfall distribution, and areal reduction were maintained from the
Wittmann ADMSU. Precipitation depths for the 100-year 24-hour storm event were
obtained from the NOAA Atlas 2. The SCS Type II 24-hour precipitation distribution was
used. Areal reduction was performed using the JD record option of the HEC-1 and
based on the NOAA HYDRO-40 curve provided in the Drainage Design Manual.

3.2.4PHYSICAL PARAMETERS

This section describes the methods used for estimation of the physical hydrologic
parameters such as rainfall losses, the unit hydrograph, time of concentration, storage
coefficient, and routing.

‘ 3.2.4.1 RAINFALL LOSSES

The Green-Ampt infiltration equations were used within HEC-1 to estimate
rainfall losses according to the procedures outlined in Sabol et al. (1995). WMS
was used to calculate the logarithmic area averages of the hydraulic
conductivities of each map unit within each sub-basin. WMS also selects the
wetting front capillary suction (PSIF) and soil moisture deficit (DTHETA) using
the average XKSAT value. After PSIF and DTHETA are calculated the XKSAT
value was adjusted for vegetative cover.

A GIS based soils map of data from the SCS (now NRCS) Soil Survey of Aguila-
Carefree area and Soil Survey of Maricopa County, Arizona-Central Part was
obtained from the FCDMC for input into WMS. The soil characteristics map unit
values that were used in WMS to compute the rainfall losses were obtained from
the Wittmann ADMSU and are found in Appendix A.1.

The surface retention losses, percent impervious, and vegetation cover for each
land use type are estimated based on Sabol et al. (1995) and the Wittmann
ADMSU Land Use with updated information to more accurately reflect the Desert
Oasis area. The values used for surface retention loss values, percent

. impervious, and vegetation cover were obtained from the Wittmann ADMSU and
are shown in Appendix A.2.

RBF Chapter 3 -3 December 2010
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The soil and land use data are used by WMS to compute the Green-Ampt rainfall
loss parameters for each subbasin. The Green-Ampt rainfall loss parameters for
the seventeen modified subbasins are found in Table 3.1.

Table 3.1 Green-Ampt Parameters

CONSULTING

IA XKSAT RTIMP
BASIN (in) DTHETA PSIF (in/hr) (%)
PI1624B| 0.43 0.25 |[4.30 0.53 2.2
PI1624C| 0.35 | 0.25 |4.69 0.32 5.0
P1624D| 0.36 | 0.26 |4.45 0.40 4.5
PI624E| 0.25| 0.25 |4.55 0.42 35.0
PI624F| 0.35| 0.25 |4.55 0.35 5.0
P1624G| 0.35 0.25 |4.55 0.35 5.0
PI624H| 0.35| 0.25 |4.55 0.35 5.0
PI621A| 0.35| 0.25 |4.55 0.35 5.0
P1621B| 0.35 0.25 |4.55 0.35 5.0
PI621C| 0.35| 0.25 |4.65 033 54
PI624A| 0.34 | 0.34 |4.55 0.35 3.0
PI639A| 0.35| 0.35 |4.50 0.35 0
WI524A) 0.35 | 0.35 [4.40 0.37 0
3A 0.35| 0.35 |4.60 0.33 0
4A 0.35 0.35 |[4.55 0.34 0
4B 0.35| 0.36 |5.00 0.27 0
PI624 | 0.35| 0.35 |4.80 0.29 0
Chapter 3 - 4 December 2010
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‘ 3.2.4.2 UNIT HYDROGRAPH METHOD

The Clark Unit Hydrograph method documented in Sabol et al. (1995) was used
to compute the unit hydrographs. The time of concentration (T.) and storage
coefficient (R) were computed by WMS or DDMSW. They can be found on the
UC records in the HEC-1 models.

3.2.4.3 TIME OF CONCENTRATION

Time of concentration was calculated using the following equation:
TC — 11.4L0.50Kb0.525-0.31i-0.38

where T. is the basin’s time of concentration in hours and

L = length of longest flow path in miles,
Ky = watershed resistance coefficient,
S = watercourse slope in feet/mile,
i = the average rainfall excess intensity, during the time T. in
inches/hour.
‘ 3.2.4.4 STORAGE COEFFICIENT

Storage coefficient was calculated using the following equation:
R = 0.37TC1.11A—0.57L0.80

where R is the basin’s storage coefficient in hours and
T. = time of concentration, in hours,
A = drainage area, in square miles,
L = length of flow path, in miles.
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Table 3.2 — Sub-Basin Time of Concentration and Storage Coefficient Parameters
100-YR 100-YR

Area L Kp Slope 24-HR  24-HR
(s_q (mi) Type (Ft/mi) Te R

Basin

(hr) (hr)
46.7 0.558 0.644
37.3 0.675 0.515
42.6 0.783 0.763
42.2 0.250 0.121
36.2 0.492 0.603
37.3 0.417 0.375
42.0 0.521 0.663
39.0 0.608 0.603
44.6 0.362 0.427
33.9 0.621 0.305
42.2 0.861 0.562
39.6 0.554 0.527
40.0 0.758 0.517
40.3 0.387 0.285
34.1 0.621 0.486
32.5 0.626 0.360
22.6 0.915 0.764

mi)

P1624B | 0.098 | 0.86
P1624C | 0.372 | 1.29
P1624D | 0.323 | 1.55
PI624E | 0.257 | 0.64
PI624F | 0.060 | 0.66
P1624G | 0.074 | 0.54
P1624H | 0.075 | 0.81
PI621A | 0.167 | 1.03
PI621B | 0.035 | 0.45
P1621C | 0.701 | 1.18
PI624A | 1.306 | 2.51
PI639A | 0.095 | 0.66
WI524A | 0.599 | 1.55

3A 0.046 | 0.30
4A 0.185| 0.82
4B 0.375| 0.92
. PI624 | 0.452 | 1.59

|0 |0 |0 |0 |0 |0 (00 (0|0 |0 |0 |0 (> |00 |0

3.2.4.5 CHANNEL ROUTING PATH PARAMETERS

The normal depth storage-outflow channel routing is used to route runoff
hydrographs through subbasins. The channel routing parameters include
NSTEPS (the number of sub-reaches to be divided for the routing reach by HEC-
1), initial outflow, left bank Manning’s n, right bank Manning’s n, main channel
Manning’s n, reach length, energy slope for the routing reach, and eight-point
cross section X-Y data. The initial outflow is set at the initial inflow which is
usually 0.0 cfs, implying that there is no flow in the channel when routing starts.
The Manning’s n values were maintained from the Wittmann ADMSU or Asante
Phase I and II except in the Happy Valley Wash where the n values were
changed to match the n values in the DEI HEC-RAS analysis. The eight-point
cross section data were obtained using the provided 2-foot topographic
information where not available from the Wittmann ADMSU or Asante. The
reach length and channel bed slope were computed for the new routing reaches.
The channel bed slope is used for energy slope because one of the assumptions
for using Manning’s equation is uniform flow (energy slope equals channel bed
slope). The routing length, slope, and Manning’s n values are shown in Table

. 3.3.
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Table 3.3 — Channel Routing Summa

Reach LOB Channel ROB
Reach Length n n n
value value | value
RX624B| 2000 0.006 0.043 0.035 | 0.043
RX624D| 3854 0.006 0.043 0.035 | 0.043
RD624D| 3140 0.008 0.043 0.035 | 0.043
RD624E| 2793 0.007 0.043 0.035 | 0.043
RD624G| 442 0.0068 | 0.056 0.025 | 0.056
RD624H| 1534 0.0026 | 0.056 0.025 | 0.056
RD612 | 4537 0.0066 | 0.043 0.035 | 0.043
RD621A| 1587 0.0038 | 0.056 0.025 | 0.056
RD621B 342 0.0038 0.056 0.025 0.056
R609-1| 1523 0.0038 | 0.056 0.025 | 0.056
R609-2| 1300 0.0038 | 0.056 0.025 | 0.056
R609-3 | 2449 0.0038 | 0.056 0.025 | 0.056
RDHVC1| 3750 0.0069 | 0.043 0.035 | 0.043
RDHVC2| 3091 0.0065 | 0.043 0.035 | 0.043
RD624B| 6800 0.007 0.043 0.035 | 0.043
R621A1| 1044 0.0038 | 0.043 0.035 | 0.043
. R621A2| 543 0.0038 | 0.043 0.035 | 0.043
RPI609| 4513 0.0062 | 0.043 0.035 | 0.043
R6092N| 2449 0.0038 | 0.043 0.035 | 0.043
RDHVC3| 6823 0.0073 | 0.043 0.035 | 0.043
RDHVC4| 6229 0.0064 | 0.043 0.035 | 0.043
RDHVC5| 5105 0.0074 | 0.043 0.035 | 0.043
RP1628 | 7825 0.0077 | 0.043 0.035 | 0.043
R624A 680 0.0050 | 0.035 0.035 | 0.035

3.2.4.6 RETENTION

The retention was incorporated into the model for portions of Desert Oasis that
have developed and have 100-year 2-hour retention consistent with City of
Surprise requirements. A retention efficiency factor of 80% was applied to
retention volume provided.

3.2.4.7 RESERVOIR ROUTING PARAMETERS

Areas with potential for ponding and stage-storage-discharge relationships were
maintained from the Wittmann ADMSU. These included areas north of the CAP
. Canal and the Beardsley Canal.

RH_— Chapter 3 -7 December 2010
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' 3.2.4.8 SPLIT FLOwWS

There are several flow splits located within the Happy Valley DCR Watershed.
The existing flow splits between the CAP Canal and the Happy Valley Channel
were maintained from the Wittmann ADMSU. There are two flow splits
associated with culverts on Jomax Road associated with Desert Oasis. These
were identified previously by DEI. There is a 36" culvert located just east of the
171% Avenue Channel and west of the Desert Oasis tank site. DEI estimates this
culvert conveys 47 cfs and any additional flow is diverted east along the north
side of Jomax Road. There is also an existing 3 barrel, 8 ft x 4 ft box culvert that
has capacity but the downstream channel creates a bottleneck. The HEC-RAS
model estimates this capacity at 380 cfs and any remaining flow is directed east
along Jomax Road. This diversion was included in the model but does not divert
flow for the 100-year 24-hour storm due to the small tributary area.

Two new flow split locations were identified through the DCR process. These
include the breach in the Happy Valley berm located in Asante (west of 163™
Avenue) and the 163™ Avenue and Happy Valley Road culvert. Additional survey
data was obtained to perform a HEC-RAS lateral weir analysis at these two
locations. The Asante Happy Valley berm breach has a 100-year 24-hour peak

‘ flow of 346 cfs with 235 cfs going through the breach and 111 cfs continuing
east toward the 163™ Avenue / Happy Valley Road culvert. The 163™ Avenue /
Happy Valley Road culvert was modeled in HEC-RAS and 60 cfs of the 405 cfs
spills out of the channel and heads south down the west side of 163™ Avenue.
Refer to Appendix A.4 for the survey data and the HEC-RAS analysis.

There are multiple flow splits located along the Happy Valley Wash berm. DEI
prepared two HEC-RAS models of the Happy Valley Wash, one with the berm in
place and functional and one without the berm. Refer to Appendix A.4 for the
DEI results for comparison purposes. The DEI HEC-RAS model formed the basis
for the flow splits used in the HEC-1 model for this DCR. The flows were
updated based on the 100-year 24-hour flow computed as part of this study and
the HEC-RAS models rerun to determine the flow splits based on the lateral
weirs. The 100-year 6-hour was not run for this project but could generate
higher flows at CP624H. As a result, a flow split may occur near the intersection
of 163™ Avenue and Happy Valley Road for the with berm scenario and the flow
split directed south may be higher at this location for the without berm scenario.
Hard coding of the drainage area at concentration points downstream of
diversions was used to account for the percentage of the area associated with

‘ the diversion since JD records and areal reduction were used. This method was
used to maintain consistency between this study and the ADMSU.
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. 3.3 PROBLEMS ENCOUNTERED DURING THE STUDY
3.3.1SPECIAL PROBLEMS AND SOLUTIONS

The Asante berm breach under existing conditions results in higher flows at C624 than
DEI has shown for Asante. The plans for Asante Phase III and IV propose the
elimination of this breach and direct the flows east to the Happy Valley Wash. The
future conditions model incorporates DEI's data for Phase III and IV but the existing
conditions model does not because Phase III and IV have not been constructed.

The split flow analysis was performed using the HEC-RAS models from DEI and updating
them with the 100-year 24-hour flows. However, the “without berm” condition HEC-RAS
model could not converge with the new flows. The lateral weirs were split to isolate the
split flow locations. These modifications allowed the model to converge but the results
did not maintain continuity of flow. To estimate the split flows, the model was run to
determine the flow split near 163™ Avenue. Next, the model was truncated to eliminate
the upstream flow split and the inflow was entered with the updated concentration point
flows from the HEC-1 model with the first flow split. Each split flow area was analyzed
separately moving down the channel with the results from the previous lateral weir
calculations as the inflow and using the updated results from the HEC-1 model at
concentration points. This approach seems to give reasonable results and maintains
‘ continuity.

Two routing reaches, RD624G and RD621B, had a minor increase in flow (1-3 cfs) for
the “without berm” model. This is caused by the short routing distance and the five
minute model interval. The model interval was not changed to maintain consistency
between the Wittmann ADMSU since the increases are miniscule and do not alter the
results.

3.3.2MODELING WARNING AND ERROR MESSAGES

The HEC-1 model did not contain any error messages. There are three types of warning
messages. The first is as follows: “Warning Excess at Ponding Less Than Zero For
Period. Excess Set To Zero”.

This warning appears when a negative value for ponding occurs, which happens when
the soil infiltration is greater than runoff. The model automatically corrects this by
setting the negative value to zero.

The second warning is as follows: “Warning Modified Puls Routing May Be Numerically
‘ Unstable For Outflows Between (Value) To (Value)”.
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The third warning is as follows: “Warning Routed Outflow (Value) Is Greater Than
Maximum Outflow (Value) In Storage-Outflow Table”. This warning is from the routing
of R4B and R1.5B obtained from Asante. The additional flow from Asante Berm breach
and 163™ Avenue culvert cause these channels to exceed their capacity.

3.4 EXISTING CONDITIONS FINAL RESULTS

Table 3.4 shows a comparison between the Wittmann ADMSU concentration points and two
existing conditions scenarios associated with this study. The detailed results can be found in
the HEC-1 output files.

Table 3.4 — Sub-Basin Hydrologic Analysis Results

Wittmann Happy vappy
Valley
ADMSU Valley
Channel
100-YR Channel ,,.
: Without
: 24-HR  With
Drainage ID Berm
Q  Berm ,50-yR
(cfs) 100-YR 24-HR
24-HR Q
Q
(cfs) ((a1))
CPI618 629 629 629
CPI615 701 701 701
CPI612 1406 1406 1406
CP624D N/A 217 217
CP624E N/A 259 259
CP624G N/A 405 405
CP624H N/A 405 405
CP621A N/A 1409 1317
CP621B N/A 1399 607
CPI609 1197 2466 1740
CPI1606 701 2098 1026
C606A 363 363 363
CP1I604 321 321 321
CPI1I603 2450 3452 2857
C600A 1288 930 1277
P1621 (P1621C) 1200 830 929
C624A (CP624C)| 2060 346 346
CWI525 1614 1614 1614
CP1628 750 750 750
C624A N/A 1500 1500
C639A N/A 1550 1550
C524A N/A 1768 1768
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C2.8 N/A 1776 1776
C2.6 N/A 1759 1759
CWI524 712 1766 1766
CPI639 173 353 353
CWI506 2340 3353 3353
CWI500 23146 | 23515 23515
CPI635 2908 3017 3017
C1.14B N/A 204 204
C1.15B N/A 217 217
C1.17B N/A 236 236
C636 384 233 233
C624 N/A 549 549
‘ CP1624 1837 989 989
CPI633 3906 3016 3339
CP1600 4434 4146 4143

3.5 PREFERRED ALTERNATIVE HYDROLOGY

The Happy Valley DCR Preferred Alternative — Flow Split with Basin, consists of a series of
improved conveyance channels running along the north side of the planned Happy Valley Road
and the east side of 155" Avenue. One detention basin is proposed to be located at the
southerly terminus of 155" Avenue just north of the Beardsley Canal.

The improved conveyance channel along the north side of Happy Valley Road expands in size
and capacity as it collects contributing flows from Wash 5, 6, and 9 as it flows easterly from
163" Avenue to 155" Avenue. Three conveyance channel sizes/sections make up this one mile
length of channel. Section 3 of the Happy Valley Channel is the largest and carries
approximately 2,450 cfs.

A designed flow split at 155" Avenue would direct approximately 1,730 cfs or 70% of the flows
south (an approximate representation of historic flow patterns without the berm in place) into a
' new conveyance channel proposed along the east side of 155" Avenue. The remaining 30%
flows (approximately 720 cfs) will continue in a smaller improved conveyance channel extending
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‘ from the flow split at 155" Avenue to the terminus of the improved conveyance channel section
at its confluence with Wash 10. At this location, the Happy Valley Channel and Wash 10
combined flows would be directed into box culverts crossing under Happy Valley Road south
into the existing condition section of Wash 10 and on to the existing overchute of the Beardsley
Canal.

The 155" Avenue flows would outlet into an approximate 53-acre detention basin that would
attenuate flows and bleed off larger events along the northerly edge of the Beardsley Canal
towards the existing overchute. Contributing flows from both the Happy Valley Channel and the
detention basin are planned to not exceed the existing capacity of the overchute as identified in
the Wittmann ADMSU for the 100-year storm.

The Preferred Alternative hydrology model is the existing conditions with the Preferred
Alternative in place. In other words, the existing conditions model was updated to include the
Preferred Alternative with no additional development. The five channel sections were
incorporated into the HEC-1 model and used for routing the peak flows through the Preferred
Alternative.  Also, the proposed detention basin volumes were added to the Preferred
Alternative HEC-1 model. Refer to the Appendix A.3 for the HEC-1 model. Figure 3.7 shows
peaks flows for the existing conditions with the Preferred Alternative in place.

' 3.6 FUTURE CONDITIONS HYDROLOGY

The Future Conditions hydrology model includes future conditions with the Preferred Alternative
in place. The Wittmann ADMSU future conditions model and the Preferred Alternative
Hydrology model were used to create the Future Conditions Hydrology HEC-1 model. In
addition, Asante Phase III and IV were included to reflect Asante’s plan for development. The
Green-Ampt parameters for the seventeen basins that were modified as part of this DCR were
updated based on the future land use map from the Wittmann ADMSU using DDMSW. The
remaining basin data was obtained from the Wittmann ADMSU future conditions model or the
Asante Phases I, II, III, and IV HEC-1 models. Retention was added for subbasins located
within the Tierra Verde, Verdugo, Alta Mira, and Rancho Mercado developments. A retention
efficiency factor of 80% was applied to retention volume provided.

Refer to the Appendix A.3 for the HEC-1 model. Figure 3.8 shows peaks flows for the future

conditions with the Preferred Alternative in place. The results show the future conditions have

higher peak flows for several components of the Preferred Alternative. The future conditions

model did not account for retention provided by future development which should decrease the

peak flows. During the design stage this should be evaluated since the Preferred Alternative
‘ was sized for the existing condition hydrology.
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. Figure 3.1 — Location Map
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. Figure 3.2 — Sub-Basin Bounaaries w/Aerial
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. Figure 3.3 — Sub-Basin Boundaries & Topo
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. Figure 3.4 — Sub-Basin Boundaries & Soil Type
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. Figure 3.5 — Sub-Basin Boundaries & Land Use
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. Figure 3.6 — Sub-Basin Boundaries & Hydrologic Results
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. Figure 3.7 — Sub-Basin Boundaries & Hydrologic Results Preferred Alternative Existing Conditions
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. Figure 3.8 — Sub-Basin Bounaaries & Hydrologic Results Preferred Alternative Future Conditions
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CHAPTER 4 — PROPOSED ALTERNATIVES REPORT

4.1 FORMULATION OF PROPOSED ALTERNATIVES

This Proposed Alternatives Report is designed to introduce the reader to the five (5) Proposed
Alternatives, including No Action, currently being considered by the Project Stakeholders as part
of the Happy Valley Design Concept Report (DCR) process. Each of the following Proposed
Alternatives will be evaluated by the District and Project Stakeholders who will ultimately select
one Preferred Alternative as the next step in the overall Happy Valley DCR process. The
Preferred Alternative may be one of the five Proposed Alternatives presented herein or may be
a hybrid of any of the facility components of the five Proposed Alternatives.

For purposes of clarification it is important to make a distinction in the use of terms frequently
used to describe the existing and proposed Happy Valley Wash facilities:

Happy Valley Wash — Term used to describe the existing wash
generally located along the planned Happy
Valley Road alignment (section line) in its
existing, natural condition.

Happy Valley Channel — Term used to describe a proposed improved
conveyance channel constructed north of
the existing Happy Valley Wash location and
contiguous to the planned Happy Valley
Road improvements designed to be
centered upon the section line.

4.2 ALTERNATIVE #1 — FLOW SPLIT WITH BASIN

4.2.1 DESCRIPTION

Alternative #1 — Flow Split with Basin, consists of a series of improved conveyance
channels running along the north side of the planned Happy Valley Road and the east
side of 155" Avenue. One detention basin is proposed to be located at the southerly
terminus of 155" Avenue just north of the Beardsley Canal.

The improved conveyance channel along the north side of Happy Valley Road expands
in size and capacity as it collects contributing flows from Wash 5, 6, and 9 as it flows
easterly from 163 Avenue to 155" Avenue. Three conveyance channel sizes/sections
make up this one mile length of channel. A designed flow split at 155" Avenue would

RH: Chapter 4 - 1 December 2010
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' direct approximately 70% of the flows south (an approximate representation of historic
flow patterns without the berm in place) into a new conveyance channel proposed along
the east side of 155" Avenue. The remaining 30% flows will continue in a smaller
improved conveyance channel extending from the flow split at 155" Avenue to the
terminus of the improved conveyance channel section at its confluence with Wash 10.
At this location, the Happy Valley Channel and Wash 10 combined flows would be
directed into a series of box culverts crossing under Happy Valley Road south into the
existing condition section of Wash 10 and on to the existing overchute of the Beardsley
Canal.

The 155" Avenue Channel outlets into an approximate 53-acre detention basin that
would attenuate flows and bleed off larger events (if needed) along the northerly edge
of the Beardsley Canal towards the existing overchute. Contributing flows from both the
Happy Valley Channel and the detention basin are planned to not exceed the existing
capacity of the overchute as identified in the Wittmann ADMSU for the 100-year storm.

Table 4.1 — Alternative #1 Channel Conceptual Design Characteristics

Total . Channel Side Multi-Use Buffer
Channel Linear Channel Bottom Slopes Trail/

Section Faciiity Feet Depth**

Width Width () Maintenance
‘ 40 feet
156 " 30 feet | 16 feet on north on
HV Sect. 1 feet 30 950 3 feet 24 feet each side | and south bank north
side
40 feet
198 30 feet 16 feet on north on
MY Seer 2 feet 1400 | 2,575 > feet 66 feet each side | and south bank north
side
40 feet
262 30 feet 16 feet on north on
HV Sect. 3 feet 2400 850 5 feet 130 feet each side | and south bank north
side
40 feet
154 30 feet 16 feet on north on
HV Sect. 4 feet 700 3,500 5 feet 22 feet each side | and south bank north
side
40 feet
155% Ave. | 218 30 feet 16 feet on east on
Sect. 1 feet L70d | %800 3 et 86 feet each side | and west bank east
side

* DEI's 100-year 6-hour flow
** Includes 1 foot of freeboard

Table 4.2 — Alternative #1 Basin Conceptual Design Characteristics
ER Acreage Top Width

' 325 feet

December 2010

m: Chapter 4 - 2
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. This proposed elongated basin will function solely for the purpose of detaining flows — it
is long, linear flat basin that is relatively “channel-like” in its look and function. This
basin will not serve any recreation or multi-use opportunities. In evaluating multi-use
and recreation opportunities for the proposed basin, the City of Surprise currently does
not envision the need for park or passive recreational facilities due to currently satisfied
levels of service for community and neighborhood parks within the project study area.
Should a multi-use or recreation need be identified in the future, the basin could be
modified in shape and orientation to accommodate a variety of supportive multi-use
recreation opportunities.

4.2.2FLOOD PROTECTION STRUCTURAL METHODS

All improved conveyance channels will consist of Soft Structural and Semi-Soft Structural
Methods whereby the superstructure is constructed of earthen materials with the overall
channel form to emulate surrounding natural land forms. Materials and textures from
surrounding landscape will be utilized. Hard structural components will be utilized at
inlets, outlets, flow splits, and drop structures as deemed necessary but will complement
the character of the design and surrounding area. Additional soils research and analysis
will be necessary to determine if any underground toe protection/stabilization is

‘ necessary.

4.2.3HYDROLOGIC/HYDRAULIC CONSIDERATIONS

Hydraulic modeling conducted for Proposed Alternative #1 includes the findings and
assumptions identified in Table 4.3. Each channel has been modeled and sized to
accommodate the 100-year, 24-hour flow.

Table 4.3 — Hydraulic Modeling Conditions, Findings, and Assumptions
Existing Design

n-value Longitudinal Slope
Slope (ft/ft) (ft/ft)

Freeboard

(ft)

Channel Flow Velocity

Section (cfs) (ft/sec)

HV siction - 4 0.035 0.004 0.0024 1
HV S;ction 1,400 4 0.035 0.004 0.0019 1
ny s‘;Cti°“ 2,400 4 0.035 0.004 0.0017 1
HV Siction 700 4 0.035 0.003 0.0024 1
® 155:;:: ::":' 1,700 | 4 0.035 0.006 0.0018 1

* DEI's 100-year 6-hour flow

Rﬂ: Chapter 4 - 3 December 2010
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. Stakeholder discussion at the February 18, 2010 progress meeting included dialogue
that reviewed the modeling assumptions and approach and resulting channel and basin
sizing, which drew more insight as a result of the newly introduced hybrid alternative at
the February 18, 2010 progress meeting. These understandings were discussed in
relation to the conceptual design of each improved conveyance channel and basin sizing.
Some of the areas of observation include:

e The existing flat longitudinal slope in the region, when combined with the use a
velocity of four (4) feet per second will require further engineering analysis for
design and constructability concerns. Drop structures are required as a result.

e The area necessary to “daylight” an improved conveyance channel is intended to be
absorbed into the 40-foot landscape buffer or 16 feet buffer adjacent to the road.

e An acknowledgement is made that additional investigation is necessary to review
area soil types and the potential for erosion and scour at final design. Findings of
these studies may alter the velocities used in hydraulic modeling.

4.2.4LANDSCAPE THEME

' The landscape design theme for all improved conveyance channel and basin
improvements in the project study area will include a blend of Semi-Natural Sonoran
Desert and Natural Lower Sonoran Desert Riparian design themes. The blending of
either theme will promote the use of decomposed granite gravels for ground cover and
the inclusion of Mesquite, Bursage, and Creosote as signature species for plantings
along wash corridors. Emphasis will be maintained on configuring channels to replicate
the scale and authenticity of natural conveyance systems in the study area. Care will be
given to the selection and use of prominent species along natural washes yet give
opportunity to link to the landscaping designs of adjacent roadway facilities and planned
residential communities.

With guidance from the LIA, District staff, and project stakeholders the channel and
basin landscape design themes are compatible for the project study area and are utilized
in determining the opinion of probable costs for select items. The project stakeholders
have determined that the process of creating the Preferred Alternative will bring greater
definition and clarification with the City of Surprise to the inclusion of specific planting
species that tie together existing codes and adjacent community landscape designs.

RBF Chapter 4 - 4 December 2010
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. 4.2.5MULTIPLE-USE OPPORTUNITIES

Each improved conveyance channel will include at least one and potentially two multi-
use (walking, jogging, biking) trails located on channel banks within a designated 16-
foot corridor that will also serve as a vehicular maintenance road. Multi-use trails will
primarily include a tread surface composed of a natural earthen or decomposed granite
surface.

In evaluating multi-use and recreation opportunities for the proposed basin, the City of
Surprise currently does not envision the need for a park or passive recreational facilities
due to currently satisfied levels of service for community and neighborhood parks within
the project study area. Should a multi-use or recreation need be identified in the future,
the basin could be in modified shape and orientation to accommodate a variety of
supportive multi-use recreation opportunities.

4.2.6 OPPORTUNITIES AND CONSTRAINTS

s Alternative #1 represents the preferred Wittmann ADMP alignment, i.e., the
existing Happy Valley Wash alignment.

' 2. Significantly reduces downstream floodplain and flood events for property
owners south of Happy Valley Road/Wash.

3. Property owners to the south of Happy Valley Road do not need to design and
construct conveyance channels and thereby are enhancing the developable land
area upon their properties.

4. Acquisition of property from ASLD for 155" Avenue Channel and detention basin

is necessary.

5. Minimizes total linear feet of channel to be constructed; more efficient on
conveyance.

6. O&M efficiencies and continuity with maintenance of two larger conveyance

channels with overall reduced lineal footage.

7 Basin acquisition, excavation, and landscaping costs equate to 40% of the overall
Alternative #1 cost estimate.

8. Basin location increases the developable land area of the ASLD parcel that would
otherwise not occur under Alternative #3.

. 9. Culvert spans in excess of 100 feet are required at 155" Avenue and Happy
Valley Road. Additional study would be required for backwater

RBF Chapter 4 - 5 December 2010
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analysis/freeboard requirements in the 155" Avenue Channel at Happy Valley

Road.

10. Though existing wash is not preserved, alternative maintains scenic quality of
area by providing improved conveyance channel with enhanced landscaping.

11.  Promotes City of Surprise Trails Master Plan by including trail provisions along
Happy Valley Channel alignment.

4.2.70OPINION OF PROBABLE COSTS

The following is a preliminary estimate of the probable cost to construct the channel and
basin facilities for Proposed Alternative #1. The cost estimate included herein attempts
to capture the major cost components identified with Proposed Alternative #1.

Table 4.4 — Proposed Alternative #1 Opinion of Probable Cost

Proposed Alternative 1

# Barrels

Quantity

Unit Cost

Total Cost

CONSULTING

Happy Valley Section 1
Channel Excavation 9500 CcY S 4.00 S 38,000.00
Landscaping 125400 SF S 1.00 S 125,400.00
Right-of-Way 3.4 AC $ 40,000.00 S 136,000.00
Drop Structures 1 Each S 4,704.00 S 4,704.00
SubTotal $ 304,104.00

Happy Valley Section 2
Channel Excavation 45778 CYy S 4.00 S 183,112.00
Landscaping 339900 SF S 1.00 $ 339,900.00
Right-of-Way 11,7 AC $ 40,000.00 S 468,000.00
Drop Structures 1 Each S 12,936.00 S 12,936.00
SubTotal $1,003,948.00

Happy Valley Section 3
Channel Excavation 25185 cY S 4.00 S 100,740.00
Landscaping 112200 SF S 1.00 $ 112,200.00
Right-of-Way 5.1 AC S 40,000.00 S 204,000.00

Drop Structures 0 Each S 25,480.00 S -

SubTotal $ 416,940.00

Happy Valley Section 4
Channel Excavation 33704 cY S 4.00 S 134,816.00
Landscaping 462000 SF S 1.00 S 462,000.00
Right-of-Way 12.4 AC S 40,000.00 S 496,000.00
Drop Structures 3 Each S 4,312.00 S 12,936.00
SubTotal $1,105,752.00
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Proposed Alternative 1 # Barrels Quantity Unit Cost Total Cost

155" Avenue Section 1
Channel Excavation 98815 cY S 4.00 S 395,260.00
Landscaping 607200 SF S 1.00 S 607,200.00
Right-of-Way 23 AC $ 40,000.00 S 920,000.00
Drop Structures 8 Each $ 16,856.00 S 134,848.00
SubTotal $2,057,308.00
State Land Basin
Channel Excavation 237456 cY S 4.00 S 949,824.00
Landscaping 2278188 SF S 1.00 $2,278,188.00
Right-of-Way 52.3 AC S 40,000.00 $2,092,000.00
SubTotal $5,320,012.00
Culverts
Happy Valley Road / 155th Ave
South 7 - 10 ft x 4 ft box culverts 7 291 LF S 750.00 $1,527,750.00
155th Avenue 3 - 10 ft x 4 ft box
culverts 3 165 LF S 750.00 S 371,250.00
Wash 10 Happy Valley Road 5 - 10
ft x 4 ft box culverts 5 202 LF S 750.00 S 757,500.00
Tierra Verde West Entrance Road 6
. - 10 ft x 4 ft box culverts 6 80 LF $  750.00 $ 360,000.00
Tierra Verde West Entrance Road 6
-10 ft x 4 ft box culverts 6 80 LF $  750.00 S 360,000.00
Tierra Verde East Entrance Road 3
- 10 ft x 4 ft box culverts 3 80 LF S 750.00 S 180,000.00
155th Avenue Entrance Road 7 -
10 ft x 4 ft box culverts 7 80 LF S 750.00 S 420,000.00
155th Avenue Entrance Road 7 -
10 ft x 4 ft box culverts 7 80 LF S 750.00 S 420,000.00
155th Avenue Entrance Road 7 -
10 ft x 4 ft box culverts 7 80 LF S 750.00 S 420,000.00
SubTotal $4,816,500.00
Culvert Headwalls and Aprons Inlet Wing | Outlet Wing | Outlet Apron
Happy Valley Road / 155th Ave
South 7 - 10 ft x 4 ft box culverts 7 $6,540.00 | $11,126.00 S 9,006.00 S  26,672.00
155th Avenue 3 - 10 ft x 4 ft box
culverts 3 $4,180.00 S 6,962.00 S 3,602.00 S 14,744.00
Wash 10 Happy Valley Road 5 - 10
ft x 4 ft box culverts 5 $5,360.00 | S 9,044.00 S 6,304.00 S 20,708.00
Tierra Verde West Entrance Road 6
- 10 ft x 4 ft box culverts 6 $5,950.00 | $10,085.00 S 7,655.00 S 23,690.00
Tierra Verde West Entrance Road 6
- 10 ft x 4 ft box culverts 6 $5,950.00 | $10,085.00 S 7,655.00 S 23,690.00
‘ Tierra Verde East Entrance Road 3
- 10 ft x 4 ft box culverts 3 $4,180.00 | S 6,962.00 S 3,602.00 S 14,744.00

m Chapter4 -7 December 2010
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Proposed Alternative 1 # Barrels Quantity Unit Cost Total Cost
155th Avenue Entrance Road 7 -

10 ft x 4 ft box culverts 7 $6,540.00 $11,126.00 S 9,006.00 S 26,672.00
155th Avenue Entrance Road 7 -

10 ft x 4 ft box culverts 7 $6,540.00 | $11,126.00 S 9,006.00 S 26,672.00
155th Avenue Entrance Road 7 -

10 ft x 4 ft box culverts 7 $6,540.00 | $11,126.00 S 9,006.00 S 26,672.00

SubTotal $ 204,264.00

Itemized Project Components

Excavation $1,801,752.00
Landscaping $ 3,924,888.00
Right-of-Way $4,316,000.00

Drop Structures $ 165,424.00
Culverts $5,020,764.00
Design $1,522,882.80
Construction Management $1,218,306.24
Contingency $ 3,273,848.40
Total $21,243,865.44
Alternative 1 Total Cost $21,243,865.44
‘ Assumptions made for opinion of probable cost purposes:
1. Channel and basin excavation is presumed to be entirely cut below existing grade.
2. Landscaping assumes that the entire channel area including side slopes and buffers

(except channel bottom) are to be landscaped in accordance with District landscaping
guidelines and policies.

B It is presumed that any land area necessary for conveyance channels and basins will
need to be purchased. To the extent that any properties are donated for channel
conveyance or basin purposes, the overall project cost would be reduced accordingly.

4. Basin acreage and landscaping costs include a 30% contingency beyond hydrology
modeling sizing.

5 Cost estimate includes culvert crossing for vehicular project entry locations as follows:
two entrances for Tierra Verde West, one entra<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>