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Preferred Concept Summary Table

A summary of the important facts about the preferred concept is presented in the table below:
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EXECUTIVE SUMMARY

Lower EI Mirage Wash
Phase 2 - Analysis and Recommendations
DESIGN CONCEPT REPORT

This report documents the study results and design recommendations for a reach of Lower EI Mirage
Wash from its confluence with the Agua Fria River to upstream of Cactus Road. This Design Concept
Report was a joint effort by the Flood Control District of Maricopa County (District) and the City of EI
Mirage (City). This project was undertaken to develop solutions for local issues such as overtopping of
Cactus Road during significant runoff events, the undersized and non-engineered West Cactus Basin and
floodplain issues at Pueblo EI Mirage downstream of EI Mirage Road. The West Cactus Basin is not
landscaped, lacks adequate maintenance access, has steeper than desirable slopes in some locations,
does not provide an adequate level of flood protection during the 100-yr event and does not drain
within 36-hours.

The Context Sensitive Flood Hazard Mitigation (CSFHM) Planning and Design Approach was used to
select the preferred design concept documented in this report. The preferred concept was presented in
a public meeting and was received positively. Major elements consist of a large box culvert under an
improved Cactus Road, a multi-use landscaped detention basin with a reconfigured drainage outfall, a
new culvert crossing under an improved EI Mirage Road and re-grading ofthe existing earthen channel
west of EI Mirage Road. These major elements are presented in Figure 3, along with the other minor
elements.

During the CSFHM process, the alternative and concept development efforts are focused on the
Flooding, Land and Resource and Community contexts. As a result, the preferred concept meets all of
the process requirements. It should be noted, however, that there is room within the concept design to
optimize the hydraulic design, minimize costs, and maximize benefit to the community. The preferred

Design Element Value / Size Cost

100-year peak inflow 660 cfs

100-year peak outflow 180 cfs

100-year storage volume, 64 acre-feet

100-year water surface elevation (WSEL) 1113.6 ft.

Maximum storage volume 70 acre-feet

WSEL at maximum volume 1114.0 ft.
Estimated total construction cost $2,300,000

Inflow structure 10' x 10' concrete box culvert

Downstream channel grading 875 linear feet

Outfall structure sixty (60) inch diameter pipe

Commercial land acquisition 1.3 acres $127,413

Temporary construction easement 0.57 acres $2,793
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concept presented herein is a conceptual level design and therefore the engineering design proves the
feasibility ofthe concept but has not been refined to a final design level.

Goals for optimization during final design should include maintaining a nearly balanced earthwork
model, maximizing multi-use quality and opportunities and minimizing or eliminating land acquisition.
Other parameters that may be desirable to optimize during final design are the basin ponding depth,
peak outflow rate and depth of inundation of multi-use features during storm events.

The concept design presented within this report allows the final designer flexibility within the basin.
Several of the features can be modified without sacrificing CSFHM constraints. A listing offinal design
recommendations is provided in Section 11.0 at the end of this report.

I
I

TYPSA Groop
www.typsa.cs

ii August 25,2011



EXECUTIVE SUMMARY 1

LIST OF FIGURES IV

LIST OF TABLES IV

LIST OF ApPENDICES V

RECOMMENDED DESIGN CONCEPT 11

August 25, 2011

Flood Control District of
Maricopa County

iii

TABLE OF CONTENTS

CONCEPT 3 - ADVANTAGES AND DiSADVANTAGES 10

CONCEPT EVALUATION 11

FLOODING CONTEXT ' 12

LAND AND RESOURCES CONTEXT 14

COMMUNITY CONTEXT 14

PREVIOUS STUDIES 5

MAPPING AND SURVEY DATA 6

FEMA AND FLOODPLAIN DATA 6

INTRODUCTION 1

PROJECT AREA AND PHASING 1

BACKGROUND 1

PURPOSE AND NEED 1

OVERVIEW 2

SCOPE OF WORK 5

STAKEHOLDER INFORMATION 5

DATA COLLECTION 5

HyDROLOGy 7

HYDRAULICS 7

9.1

9.2

9.3

Lower EI Mirage Wash
Phase 2 - AnalysIs and Recommendations
DESIGN CONCEPT REPORT

1.0

1.1

1.2

1.3

1.4

1.5

2.0

3.0

3.1

3.2

3.3

4.0

5.0

6.0

6.1

6.2

7.0

8.0

9.0

I
I
I
I
I
I
I
I

I
I
I
I
I

I

il
I
I
il
I

!I
II



LIST OF TABLES

LIST OF FIGURES

12.0 REFERENCES 21

August 25, 2011

Flood Control District of

Maricopa County

iv_.,,,,",0

11.1 ENVIRONMENTAL PERMITS 19

11.2 RIGHT OF WAY AND CONSTRUCTION EASEMENTS 19

11.3 SURVEY AND MAPPING 19

11.4 As-BuILT PLANS 19

11.5 UTILITIES AND STORM DRAIN 20

11.6 DRAINAGE AND BASIN DESiGN 20

11.7 LANDSCAPE DESIGN 21

11.8 OTHER CONSiDERATIONS 21

Lower EI Mirage Wash
Phase 2 - Analysis and Recommendations
DESIGN CONCEPT REPORT

10.0 CONCEPT DESIGN 15

10.1 DESIGN ASSUMPTIONS 15

10.2 DRAINAGE DESIGN CRITERIA 15

10.3 LANDSCAPE CRITERIA 15

10.4 PATH / (ONNECTIVITY 18

11.0 FINAL DESIGN RECOMMENDATIONS 19

Figure 1-Site Map 3

Figure 2 - Vicinity Map 4

Figure 3 - Design Concept Schematic 16

Figure 4 - Design Concept Rendering 17

Table 3.1- Comparison of lOO-Year Peak Discharges for Lower EI Mirage Wash at EI Mirage Road 6

Table 8.1- Concept ranking results for Lower EI Mirage Wash DCR 11

Ta ble 9.1 - Design Crite ria 13

TYPSA Group
www.typu.cs

I
I
I
I
I
I
I
I
I
I
I
I
I
II
I

I
I
I
I
I



I
I
I
I

Lower EI Mirage Wash
Phase 2 - Analysis and Recommendations
DESIGN CONCEPT REPORT

LIST OF ApPENDICES

Flood Control District of
Maricopa County

I
I
I
I
I
I
I
I
I
I
I
I
I

Appendix A - Project Contacts, Meeting Minutes, and Comment Resolution

Al- Project Contacts

A2 - Meeting Minutes

A3 - Written Comments

A4 - Record of Comment Resolution

Appendix B- FEMA Map

Appendix C- Stage-Storage-Discharge Data for Recommended Concept

Appendix D - Preliminary Concept Drawings and Color Renderings

Appendix E- Cost Estimates

Appendix F- Landscape Design Themes, Landscape Planting Palette and Materials Palette

Appendix G- Concept Plans

Appendix H - Digital Data

I
I

v August 25, 2011



Lower EI Mirage Wash and its contributing watershed are located in the West Valley of the Phoenix Metro

area, within Maricopa County, Arizona. A Site Map showing the general location of the project is shown

on Figure 1. The Lower EI Mirage Wash drainage passes through the Cities of Surprise and EI Mirage. This

study addresses the lower reach of Lower EI Mirage Wash. For simplicity, "this study" is referred to

hereafter as LEMW DCR.
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Phase 2 - Analysis and Recommendations

DESIGN CONCEPT REPORT

1.0 INTRODUCTION

Flood Control District of
Maricopa County
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1.1 Project Area and Phasing

The overall project area is focused on the specific reach of Lower EI Mirage Wash bounded by the Agua

Fria River at the downstream end and the confluence of the Lower EI Mirage Wash Tributary with Lower EI

Mirage Wash at the upstream end. The confluence is located approximately 800 feet upstream (north) of

Cactus Road. The Vicinity Map is shown on Figure 2.

This is Phase 2 of a two-phased project. The "Summary Report for Phase 1 - Analysis and

Recommendations, Lower EL Mirage Wash Design Concept Report" dated June 4, 2010 included the

hydrologic analysis and hydraulics to determine the extent of flooding along Lower EI Mirage Wash and to

determine what, if any, analyses should be done in Phase 2. It was determined that Phase 2 should

consist of development of a basin design concept at the southwest corner of Cactus Road and EI Mirage

Road.

1.2 Background

The lower reach of Lower EI Mirage Wash passes through a private development known as Pueblo EI

Mirage, located within the City of EI Mirage. The Pueblo EI Mirage development was constructed circa

1985, prior to the original White Tanks/Agua Fria Area Drainage Master Study (ADMS) by WLB in 1991

(FCDMC, 1991). According to the West Cactus Basin CAR (FCDMC, 2004) the 1985 design flow utilized for

the development was 250 cfs. Additionally the 2004 CAR indicates that the White Tanks ADMS

documented a 100-yr flow of 1800 cfs, and subsequent ADMP updates document the design flow to be

about 860 cfs. The various rates of flow are summarized in Table 3.1. The Lower EI Mirage Wash

Floodplain for the Pueblo EI Mirage area was mapped as part of the original 1991 ADMS, and constitutes

the effective floodplain mapping for Lower EI Mirage Wash south of Cactus Road, using the 1800 cfs.

1.3 Purpose and Need

The original purpose ofthe project was to reduce the flooding hazards of the project area and to meetthe

needs of the City of EI Mirage, the Private Community of Pueblo EI Mirage and the landowners, Herbert

and Elizabeth Bool who co-own with the City the private parcel that includes the western portion ofthe

I
I
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West Cactus Basin. As the project developed other purposes and needs have been identified. The general

purpose also includes identification of goals and objectives based on community input, adjacent land and

resource compatibility, and providing for multi-use functions and landscape aesthetics that can be

satisfied during final design.

The City's desires include removal of the West Cactus Basin dead storage that lies below the existing

culvert outfall, re-grading the existing basin to provide safer local conditions, and a new culvert outfall

under Cactus Road to eliminate the existing road overtopping situation. The basin's dead storage is

considered a health and safety risk. The basin side slopes are steep and non uniform; it is a non

engineered basin and lacks aesthetic value. The existing culverts under Cactus Road are very undersized

and the roadway experiences overtopping during significant runoff events creating unsafe conditions for

drivers and pedestrians.

Other stakeholder interests include:

• The Pueblo EI Mirage Community desires to reduce the 100-year peak flow rate in Lower EI Mirage
Wash below the threshold that floods existing homes and lots in the subdivision, Le. 230 cfs.

• The Baal's would like to maintain ownership of 50% of their lot (parcel 501-44-004-N) that they
co-own with the City so that they have a developable commercial parcel.

• The interests of Pueblo EI Mirage and the Bool's are also considered to be interests of the City.

I
I
I 1.4 Overview

I
I
I
I
I
I
I

Phase 1 provided hydrologic updates to the ADMPU-AHA that documented the reduced peak flow rates in

Lower EI Mirage Wash. However, the study also determined that those reductions were not sufficient.

The alternatives developed for Phase 2 include initial improvements to the culvert crossings of Cactus and

EI Mirage Roads and grading and landscaping improvements to the basin. The proposed improvements

eliminate the dead storage, provide aesthetic and landscaping improvements to the basin, reduce

downstream flows to acceptable levels, eliminate the Cactus Road overtopping for events under the 100

year storm and allows for private development of one-half of the Bool parcel. The initial basin grading will

also accommodate phased construction of recreational features by the City at a later date, when and if

funding becomes available.

The Phase 1 study indicates the 100-yr existing flow crossing Cactus Road is 660 cfs. The existing basin

contains about 20 acre-feet of dead storage. The existing box culvert under EI Mirage Road will pass more

than 300 cfs in its existing condition and over 350 cfs if the dead storage within the basin is removed. If

the entire Bool parcel were to be filled for development the remaining basin volume would be insufficient

to prevent overtopping of EI Mirage Road in a 100-year event.

I
I
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The scope of work requires the deliverance of a conceptual plan that can be moved forward into the Flood

Control District of Maricopa County's Capital Improvement Project (ClP) Prioritization process for design

and construction.

I
I
I
I
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I
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1.5 Scope of Work

2.0 STAKEHOLDER INFORMATION

The stakeholders for this project are:

Flood Control District of Maricopa County

Valerie Swick, Project Manager

City of EI Mirage

Lance Calvert, City Engineer

Joint property owners

Herbert and Elizabeth Bool

Pueblo EI Mirage / Roberts Resorts

Scott Roberts, Developers and Property Managers

Flood Control District of
Maricopa County

I
I
I
I
I

3.0 DATA COLLECTION

3.1 Previous Studies

Lower EI Mirage Wash has been studied several times. Each study resulted in a different rate of flow for

Lower EI Mirage Wash. The previous studies and resulting lOO-year peak discharge of Lower EI Mirage

Wash at EI Mirage Road are summarized in Table 3.1.

I
I
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3.2 Mapping and Survey Data

3.3 FEMA and Floodplain Data

The "Lower EI Mirage Wash Design Concept Report, Phase 1 - Analysis and Recommendations Summary
Report" dated June 4, 2010 documents hydrologic and hydraulic analysis for this study.

August 25, 2011

Flood Control District of
Maricopa County
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TABLE 3.1- Comparison of 100-Year Peak Discharges

for Lower EI Mirage Wash at EI Mirage Road

100-yr peak
Date Drainage Study Discharge (cfs)
1985 Federal Emergency Management Agency, Original FIS 2501

2001 Lower EL Mirage Wash Channelization LOMR 1,7531,2

2004 Loop 303 Corridor / White Tanks ADMP update 8571
•

3

2009 Loop 303/ White Tanks ADMP-AHA (2009) 2143

2010 This study - revisions to the ADMPU-AHA (2009) 2304

Lower EI Mirage Wash
Phase 2 - Analysis and Recommendations
DESIGN CONCEPT REPORT

Mapping for Phase 2 of this project consists of detailed mapping resulting from 2008 aerial photography.

Detailed mapping for this study reach was ordered and delivered near the end of Phase 1. The Phase 1

study and hydrologic analysis utilized mapping produced for previous projects, which mainly consisted of

two sets of mapping, and supplemental survey. Refer to the Phase 1 study for further Phase 1 mapping

details and specifics.

Notes: (1) Per "West Cactus Detention Basin and Channels Project CAR" (FCDMC, 2004).
(2) FEMA LOMR, by A-N West for the City of EI Mirage for channelization upstream

(northwest) of EI Mirage Road.
(3) Flow revision and resulting mapping revisions not submitted to FEMA.
(4) Existing condition with CIP, conceptual design for West Cactus Basin.

Vertical mapping datum's differ for the Phase 1 and Phase 2 reports. Computations and elevations

presented throughout this report are on the North American Vertical Datum of 1988 (NAVD88), unless

indicated otherwise. The Phase 1 datum is NGVD29.

To convert NAVD88 to National Geodetic Vertical Datum of 1929 (NGVD29), subtract 1.87 ft (NAVD88

1.87-ft =NGVD29).

Lower EI Mirage Wash is regulated by the Federal Emergency Management Agency (FEMA). The study

reach contains both floodway and floodplain delineations. The current Flood Insurance Rate Map (FIRM)

for this project is panel 04013C1605J (1605 of 4350) for Maricopa County and incorporated areas. The

current FIRM panel is dated September 30,2005, portions of which are reproduced in Appendix B.

The vertical datum used by FEMA for this area is NGVD29.
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6.0 OPPORTUNITIES AND CONSTRAINTS

5.0 HYDRAULICS

6.1 Flooding Context

August 25,2011

Flood Control District of
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4.0 HYDROLOGY

Lower EI Mirage Wash
Phase 2 - Analysis and Recommendations
DESIGN CONCEPT REPORT

• The EI Mirage Road culvert will serve as the hydraulic control for the West Cactus Basin
• Provide sufficient West Cactus Basin storage to reduce the peak outflow below 230 cfs for the

100-yr storm
• The Cactus Road culvert will pass the anticipated 100-yr peak inflow of 660 cfs

Hydrologic analysis for the watershed contributing to this project is documented in the Phase 1 Summary

Report, dated June 4,2010. A copy of the HEC-1 routing diagram and output is provided in Appendix C.

Hydrologic modeling was performed for each alternative to satisfy the flooding context and aid in the

evaluation of each concept. This consisted of stage-storage-discharge data for each concept layout. To

estimate stage-discharge data, an inlet control rating curve was utilized. To estimate stage-storage data,

contours for each concept were generated. The corresponding contour maps and stage-storage-discharge

data are provided in Appendix C.

As documented in the Phase 1 Study Report, there are several geometric features that restrict the channel

capacity of Lower EI Mirage wash through Pueblo EI Mirage. The existing geometric features were

modeled using HEC-RAS and supplemental survey data. Multiple discharges were evaluated. It was

determined that the existing Park Place culvert in combination with existing finish floor elevations provide

the limiting capacity for the study reach. The existing capacity of Lower EI Mirage Wash through Pueblo EI

Mirage is 230 cfs, while providing one foot or more of freeboard beneath existing finish floor elevations.

A modified version of the District's Context Sensitive Flood Hazard Mitigation (CSFHM) Planning and

Design Approach was used to establish preliminary concept alternatives. The Kickoff and Brainstorming

meeting held on January 5,2011 identified the context sensitive opportunities and constraints. Prior to

the Community Meeting, the City of EI Mirage indicated that recreational fields should be planned for as

future possibilities but not identified as part of the community presentation. The Context Sensitive bullets

below reflect the Community's input.
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• Terracing within the basin site for varying levels of inundation during varying frequencies of storm
events

• Maintain storm drains on western and southern sides of project boundary

6.2 Land and Resources Context

• Meet minimum landscape buffer needs, as practicable, per District Aesthetic Treatment Policy
• Provide landscape design theme compatible with Suburban Context
• Design Landscape themes and Structural Methods that are compatible with the Suburban Context,

as identified in the Project L1A
• Design Basin depth and side slopes to be "human-scaled" and compatible with pedestrian access
• Meander low flow, basin side slopes and overall configuration to create a more natural, aesthetic

appearance for the basin. Use 6:1 or flatter for turf, and 4:1 or flatter for decomposed granite
surface. 3:1 slopes for decomposed granite surface may be used in limited form as dictated by
existing topography and where appropriate

• Provide opportunities for varied landscape treatments, including natural areas as well as future
active and passive recreation areas

• Connect project site to existing neighborhood which is well kept with traditional suburban
landscaping. Homes to the south of the site front the project, allowing the project site to have an
opportunity to become a visual extension of the homes front yards

• Connect proposed project site trail system with existing trail system on the north side of Cactus
Road

• Connecting the trail to the east side of Lower EI Mirage Road is not feasible. The neighborhood on
the east side of Lower EI Mirage Road is a gated community and has requested that pedestrian
access to the project site not be included as part of this design

• Views from the higher portions of the project site include views towards the west with the White
Tank Mountains in the background

6.3 Community Context

• Provide adequate footprint for a future municipal facility, specific use not yet identified
• Provide a connection to the pedestrian areas located north and south of site
• Provide pedestrian access and circulation within proposed project area
• Provide a project conceptual design that meets the City of EI Mirage maintenance needs
• Minimize the construction and life cycle costs
• Future active recreational areas are preferred to stay dryas long as possible, being the last area to

be inundated

I 7.0 PRELIMINARY CONCEPTS

Three preliminary concepts were selected at the January 5, 2011 meeting. The concepts were formulated

into drawings. The preliminary concept drawings were circulated to the stakeholders on January 27, 2011.

The preliminary concept drawings are provided in Appendix D.
I
I
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Feedback received from the Community was positive and each concept was developed further. Rough

grading for each concept was determined. The grading efforts necessitated slight revisions to the concept

layouts. These preliminary concept designs resulted in a meandering side sloped basin with terraced

grading to provide for future recreation needs should community funding become available. Each concept

provided the same general future recreational features, but slightly different layouts.

The final versions of the concept drawings and color renderings presented at the Community Meeting are

provided in Appendix D. The Community Meeting was held at EI Mirage Elementary School on March 30,

2011 at 5:30 PM. EI Mirage Elementary School is located at 13500 N EI Mirage Road, EI Mirage, Arizona.

The feedback captured at the Community Meeting was favorable.

A line item cost estimate for each concept is provided in Appendix E.

I 8.0 CONCEPT ANALYSIS

I
I
I
I
I
I
I
I

This report does not make specific distinctions between the terms "Concept" or "Alternative". The terms

were used interchangeably during the Alternative Selection Meeting and the dual usage is carried forward

within this report.

To evaluate the concepts, evaluation criteria was established during the Alternative Selection Meeting.

The following is a list of the evaluation criteria:

• Effectiveness in Reducing Flooding
• Community Acceptance
• Multi-use Opportunities and Landscape Aesthetics

• Cost
• Stakeholder Acceptance
• Funding Opportunities

Using the aforementioned criteria, advantages and disadvantages for each concept are documented

below.

8.1 Concept 1 - advantages and disadvantages

The advantages for Concept 1 are:

+ Balanced Earthwork

+ Better arrangement of open space

+ Provides about 20% more turf area

I
I
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+ Provides buffer between private & municipal space

+ Panhandle (rectangular area south of Cactus Road) allows for multi use

+ Allows commercial space to increase without reducing multi use features

The disadvantages for Concept 1 are:

- Not the least cost ($2,600,000)

- Higher earthwork cost than Concept 2 ($559,000)

8.2 Concept 2 - advantages and disadvantages

The advantages for Concept 2 are:

+ Balanced Earthwork

+ Panhandle allows for multi use

+ Lowest cost ($2,350,000)

+ Lowest Earthwork cost ($433,000)

+ Provides largest remainder Bool parcel

The disadvantages for Concept 2 are:

- Longer outlet pipe increases capital cost

- Longer outlet increases maintenance, but not significantly

- No buffer between private & municipal space

- Multi-use area is closer to residences

8.3 Concept 3 - advantages and disadvantages

The advantages for Concept 3 are:

+ Bools do not need to import material

+ Commercial area connectivity

+ Provides most space for multi use

+ Buffer between private & municipal space

The disadvantages for Concept 3 are:

- Requires an import of earthwork for Phase I construction

- Highest earthwork cost ($689,000)

- Panhandle does not allow for multi-use

- Least commercial space

- Highest cost ($2,850,000)

Flood Control District of
Maricopa County
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8.4 Concept Evaluation

Flood Control District of
Maricopa County

I
I

The evaluation criteria, advantages and disadvantages are ranked using the following scale:

+1 point for a positive indicator

No points for a neutral indicator

-1 point for a negative indicator

I
The table below shows the results of applying the evaluation criteria to each concept.

TABLE 8.1- Concept Ranking Results for Lower EI Mirage Wash OCR

concept 1 provides the highest ranking of +3

Concept 2 provides the middle ranking of +1

Concept 3 provides the lowest ranking of-1

Note: The Bools preferred Concept 2 because It provides maximum acreage for the commercial parcel; however Concept 1

can be modified to provide equal or more commercial acreage without sacrificing flood control function.

The evaluation criteria combined with the ranking scale indicates that Concept 1 is the preferred concept. The

ranking results are:

Evaluation Criteria Concept 1 Concept 2 Concept 3
Effectiveness in Reducing Flooding equal equal equal

Capital Cost (including right-of-way acquisition) middle cost least cost +1 most cost -1

Operations and Maintenance Cost equal equal equal

Multi-Use/Aesthetics: amount ofopen space equal equal most +1

Multi-Use/Aesthetics: configuration of open space best +1 equal equal

Multi-Use/Aesthetics: amount of neighborhood buffer best +1 least -1 average

Multi-Use/Aesthetics: connectivity with adjacent multi-use equal equal equal

Multi-Use/Aesthetics: future multi-use opportunities equal equal equal

Community Acceptance equal equal equal

Stakeholder Acceptance: Flood Control District of Maricopa County preferred +1 equal equal

Stakeholder Acceptance: City of EI Mirage equal equal least -1

Stakeholder Acceptance: Pueblo EI Mirage equal equal equal

Stakeholder Acceptance: Herbert and Elizabeth Bool equal preferred l +1 equal

Funding Opportunities equal equal equal

Ranking Totals: +3 -0 = +3 +2-1=+1 +1-2=-1
1

I
I
I
I

I
I
I

I
I
I 9.0 RECOMMENDED DESIGN CONCEPT

The selected concept / alternative is Concept 1. This concept received the highest ranking resulting from

the evaluation criteria. One major advantage for Concept 1 is that the commercial space was increased to

the south without reducing the multi-use features. The recommended concept is a slightly modified
I
I
I
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9.1 Flooding Context

The next sections highlight the features of the recommended design as distinguished by the context

sensitive categories.

revision of Concept 1, based on stakeholder input received after the public meeting. The preliminary

concept plans included within this document indicate the current basin layout.

August 25, 2011

~ Flood Control District of

~ Maricopa County
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Lower EI Mirage Wash
Phase 2 - Analysis and Recommendations
DESIGN CONCEPT REPORT

When holding the horizontal location of the future active recreational areas presented at the Public

Meeting, the recommended design requires land acquisition from parceI501-44-004-N. This parcel is

jointly owned by Herbert J / Elizabeth L Bool and the City of EI Mirage and consists of a total of 27.0 acres.

It was assumed that the City and the Boals have a 50/50 split of the land. If the split is not 50/50 then the

parties may negotiate fair compensation for the difference in acreage. The Recommended Design

Concept needs an additional 1.3 acres above the 50/50 split. In the cost estimate for the concept, it was

assumed that the Bools would be compensated for the additional 1.3 acres needed for the Recommended

Design Concept.

The District provided a land acquisition value estimate of $98,010 per acre. This could equate to a land

acquisition compensation of $127,413 for the 1.3 acre take. The value estimate is purely a cost-per-acre

estimate and does not place added value on the remainder parcel for maintaining Cactus Road frontage.

The preliminary design layout and grading as presented within this document provide a 100-yr flooding

solution. The peak rate of flow into the basin is 660 cfs. This is the design discharge for the Cactus

crossing of EI Mirage Road. The preliminary culvert size chosen for this analysis is a single barrel10'x10'

box culvert. The 10-ft height was selected based on the Community's desire for multi-use access. This

culvert size has since been included in the Cactus Road Improvements Construction Documents by the City

of EI Mirage.

The storage volume resulting from the preliminary grading of the basin provides sufficient attenuation to

the inflow hydrograph to reduce the peak basin discharge well below the maximum allowable 100-year

peak discharge of 230 cfs. The design requirements and corresponding modeling results are summarized

in Table 9.1.

ZTE
TYPSA Group
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Lower EI Mirage Wash
Phase 2 - Analysis and Recommendations
DESIGN CONCEPT REPORT

TABLE 9.1- Design Criteria

Flood Control District of
Maricopa County

I
I
I
I
I
I
I
I
I

Criteria Design Requirements Concept Model Results

West Cactus Basin

100-YR Peak inflow (discharge passing Cactus 660 cfs 660 cfs

Road)

100-YR Peak outflow (discharge passing EI <230 cfs 180 cfs

Mirage Road)

Basin overtopping elevation 1115.0 1115.0

Basin maximum 100-YR WSEL 1114.0 1113.6

Basin freeboard 1.0-ft 1.4ft

Basin storage volume at 100-YR WSEL 70 acre-feet, max 64 acre-feet

Outfall Channel (earthen with some native vegetation or grass lined)

Outfall Channel design discharge ~230 cfs 180 cfs

Outfall Channel minimum freeboard 1.0-ft 1.0- ft

Outfall Channel normal depth 2.8-ft 2.4-ft

Outfall Channel Manning's n-value 0.033 0.033

Roadway Culvert Crossings

Cactus Road - 100-YR Design Q 660 cfs 660 cfs

Cactus Rd - culvert inlet HW Maximum = 1119.0 1117.8

EI Mirage Road --lOO-YR Design Q ~230 cfs 180 cfs

EI Mirage Road - culvert inlet HW Maximum = 1114.0 1113.6

Sediment Basin (located north of Cactus Road)

Size To be determined Small

Depth To be determined Assumed l.5-ft

Sediment Yield To be determined May not be required

When modeling the basin outlet as a 60-inch pipe, the resulting peak discharge is 180 cfs1 and the basin

peak storage volume is 64 ac-ft at an elevation of 1113.6. Using this configuration, the basin earthwork

model indicates a balanced project. Shrink and swell factors for earthwork were not incorporated. It

should be noted that considerable flexibility remains in the hydraulic model and basin grading to optimize

the basin peak discharge and create additional volume for softer slopes or elevated multi-use features.

Optimizing the basin grading for multi-use and maximizing the discharge will likely result in a borrow

situation for earthwork.

1 The resulting peak discharge of 180 cfs is taken from HEC-1 node SRD53 = 182 cfs.I
I
I
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Lower EI Mirage Wash
Phase 2 - Analysis and Recommendations
DESIGN CONCEPT REPORT

The proposed basin includes level pool storage (about 3 ac-ft at elevation 1113.6) in the existing Lower EI

Mirage Wash by incorporating the proposed Cactus Road box culvert in the hydraulic model. This does

not cause flooding as the peak flow of 660 cfs has already passed into the basin. The upstream limits of

the level pool will be located at a point approximately 1,500 ft north of Cactus Road. At this location the

level pool surface is about 6 feet below the bank elevation of Lower EI Mirage Wash. At Cactus Road, the

level pool elevation of 1113.6 is about 1.4 feet below the surrounding bank elevations of Lower EI Mirage

Wash.

The basin stage-storage-discharge relationship was developed using a combination of Culvert Master

rating curves and HEC-1 to size the 60-inch outlet pipe and insure that the flood routing through the basin

functions properly. See Appendix C.

The basin grading requires re-grading about 875 LF ofthe existing Lower EI Mirage Wash downstream of EI

Mirage Road. This allows for both proper hydraulic function and gravity drainage ofthe basin. The

channelization can match existing grade and cross section at that point.

I 9.2 Land and Resources Context

I
I
I
I
I
I
I
I

The Concept 1 layout provides elements that satisfy the land and resources context. The landscaping

elements shown on Concept 1 were carried forward. Landscape Theme's have been defined for the

project site to integrate the site plan with the adjacent neighborhood. This has included the placement of

the future recreational features and less intense open space uses immediately adjacent to these

residential areas and maintained the higher intensity uses further away and located below view of these

same neighborhoods.

9.3 Community Context

The Concept 1 layout provides elements that satisfy the community context. The community elements

shown on Concept 1 were carried forward. These elements are:

• Open space multi-uses through grading designs to provide safe year round accessibility
• Useable areas for outdoor recreation activities at elevations above nuisance flows
• Design of O&M access and other structural components as multi-use facilities
• Provide open space separation between residential neighborhood and municipal space
• Provide connectivity to trail system to the north of Cactus Road
• Provide pedestrian access to areas to north and south of site and circulation through the basin
• Provide about 2 acres for a Municipal Facility
• Minimal maintenance
• Minimal construction and life cycle costs

I
I
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The preliminary construction plans provided in Appendix G of this report are conceptual. The Right-of

Way and line work provided will need to be verified with an American land Title Association (ALTA)

boundary survey. Once the ALTA is complete, the utility base file will need to be verified and/or adjusted.

The proposed design concept schematic is presented on Figure 3. The design concept rendering is shown

on Figure 4.

10.1 Design Assumptions

• The drainage design hydrology is taken from the White Tanks ADMPU-AHA (2009) as modified for
this project and documented in the Phase 1 Summary Report.

• Right-of-way locations are approximate and are based on the project mapping and aerial
photography.

• Utilities shown are approximate horizontal locations.

I
I
I
I
I
I
I
I

Lower EI Mirage Wash
Phase 2 - Analysis and Recommendations

DESIGN CONCEPT REPORT

10.0 CONCEPT DESIGN

Flood Control District of
Maricopa County

The goal of the landscape design was to meet the following requirements:

10.3 Landscape Criteria

• Provide a variety of attractive landscaped open spaces that emphasize the desert park and / or
desert oasis themed areas

• Provide opportunities for informal passive recreation areas
• Provide safe pedestrian connectivity between residential areas, commercial areas and adjacent

trail system
• Integrate the design so that it fits within the surrounding context
• Design the overall site to accommodate future City desired active facilities

August 25/201115
~

www.aztec.us ¥

10.2 Drainage Design Criteria

• West Cactus Basin will detain the 100-yr runoff volume at a WSEL 1-ft below the top of the basin
• West Cactus Basin storage volume will attenuate the 100-yr peak discharge leaving the basin and

the maximum basin discharge shall not exceed 230 cfs
• West Cactus Basin Concept Design storage volume is 64 acre feet
• The detention basin side slopes shown are average side slopes
• Extend and maintain the storm drains on the western and southern sides of project boundary
• Future shared parking on Commercial parcel is to be elevated above the 100-yr WSEL
• Future parking on City / Basin parcel can be flooded up to l.5-ft of inundation (lOO-yr)
• Future active recreation area along southern edge can be flooded up to 1-ft of inundation (100-yr)
• Pad for future restrooms and/ or public buildings will need to be elevated above 100-yr WSEL

TYPSA Group
www.typsa.cs
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Figure 4

• Provides Opportunities for Informal Passive Recreation Activities

• Provides Pedestrian Connectivity Between Residential and Commercial Areas.

DISTINGUISHING FEATURES
• Potential to Use Gabion Basket Retaining Walls

• Minimizes EI Mirage Road Culvert Length

• Provides Open Space Separation Between Residential Neighborhood and
Municipal Space

I LANDSCAPE AESTHETICS &. MULTI-USE FEATURES
• Provides a Variety of Attractive Landscape Open Spaces that Emphasizes the
Desert Park and/or Desert Oasis Landscape Themed Areas

i

FLOOD CONTROL FEATURES
• Provide Adequate Culvert Size at Cactus Road

• Eliminate Flow Overtopping Cactus Road

• Minimize Erosion Potential at Cactus Road

• Eliminate Standing Water in Basin

• Reduce lOO-yr Flooding Inundation Area Downstream

• Reduce Flow Constriction of Security Fence East of EI Mirage Road

• Enhancement of Local Community Landscape Aesthetics

..
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Preliminary Estimated Construction Costs

$2,300,000
Flood Control Improvements

North
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Lower EI Mirage Wash
Phase 2 - Analysis and Recommendations
DESIGN CONCEPT REPORT

The preferred design is intended to integrate the basin and channel within the surrounding neighborhood
and adjacent commercial context. The south and portions of the west sides of this project site are
bordered by single family suburban neighborhoods. The east and north are either developed or targeted
for future commercial sites. Two landscape themes were chosen for these areas which border existing
development. Those landscape themes were the; Desert Park Landscape Theme and Desert Oasis
Landscape Theme. Descriptions of landscaping themes are provided in Appendix F. These themes allow
for a visual continuity to be developed between the adjacent developments (residential and commercial)
and the project site. That transition includes desert adapted trees along the perimeter, the limited use of
turf in the more active play zones, larger more pronounced shade trees, and of course the splash of color
that shrubs and groundcovers can add to a landscape. The interior ofthe project site has been broken
into two additional landscape themes. The areas outside of the low flow channel area have been
identified to use the Natural Lower Sonoran Desert Landscape Theme or Enhanced Desert Landscape
Theme. This allows for a natural Sonoran Desert landscape palette to be incorporated into this reach of
the project. This theme plays off of and links to the landscape elements and features found in the
surrounding residential areas with a heavier emphasis on the use of sonoran desert plantings. This makes
the transition into the project site a blending ofthe surrounding residential landscape with the project site
landscaping. The area along the low flow channel has been defined to use the Semi-Natural Riparian
Landscape Theme. The landscape palette in this location is similar to the adjacent sonoran desert
landscape; however the density of planting will be higher with a thicker understory that can take
advantage ofthe nature ofthe soils and micro-environment associated and created by the low flow
channel.

10.4 Path / Connectivity

A path system has been defined within the project site to allow for not only pedestrian access throughout

the basin but also operations and maintenance vehicles. For the preliminary design, the path system has

been defined as 16' wide, allowing for a 12' paved path and a 2' recovery area on each side ofthe path.

(See Future Design Considerations)

At the time of this report a new trailhead was under design on the north side of Cactus Road. This existing

trail network connects various neighborhoods in the area. A trail connection is shown on the preferred

design between the project site and traversing under Cactus Road. This connection will allow pedestrians

barrier free access to the entire inter-connected trail system. To the east the project site crosses

underneath Lower EI Mirage Road. The neighborhood on the east side of Lower EI Mirage Road is a gated

community that has requested there not be a trail connection to this neighborhood.

I
I
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Lower EI Mirage Wash
Phase 2 - Analysis and Recommendations
DESIGN CONCEPT REPORT

11.0 FINAL DESIGN RECOMMENDATIONS

11.1 Environmental Permits

Flood Control District of
Maricopa County

I
I
I
I
I
I
I
I
I
I
I
I
I

During the final design phase the need for environmental permits, clearances, or documentation of

compliance with regulations should be investigated. The list of potential permits may include:

• Clean Water Act Section 401 - Stormwater Pollution Prevention Plan

• Clean Water Act Section 402 - Arizona Pollutant Discharge Elimination System (AZPDES) permit

• US Army corps of Engineers Clean Water Act Section 404 permit

• Endangered Species Act

• National Historic Preservation Act / State Historic Preservation Act

The list of potential permits above may not be all inclusive as additional permitting requirements may be

identified during final design.

11.2 Right of Way and Construction Easements

• The final design may require land acquisition for up to 1.3 acres from parcel APN S01-44-004-N at
a cost of approximately $127,413. The opportunity for this acquisition to be reduced or
eliminated exists by taking advantage ofthe flexibility contained in the Concept Plan. It is possible
that the final designer can extend the commercial area south to provide a 13.5 acre remnant
commercial parcel with no land acquisition required, at a potential savings of up to $127,400.
Note that this change in plan would likely increase earthwork costs.

• A temporary construction easement will likely be required for the channel grading work west of EI
Mirage Road. It is anticipated that a 30-ft easement would allow this work to be completed.

• A temporary construction and/or slope easement may be required along the southern edge of the
proposed commercial area, depending on the results of the supplemental survey.

11.3 Survey and Mapping

The proposed project will require an ALTA survey and a right of way determination. Updated

supplemental topographic survey for the existing detention basin, right-of-way, upstream and

downstream channel segments and adjacent roads will be required in order to complete construction

documents.

11.4 As-Built Plans

As-built construction plans for the following will aid the final design effort:

I
I TYPSA Group
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Lower EI Mirage Wash
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DESIGN CONCEPT REPORT

• Storm drain pipe draining North 12Sth Avenue to the West Cactus Basin
• Strom drain pipe draining the City of EI Mirage Water Campus to the West Cactus Basin
• Storm drain pipe draining Canterbury Drive to the West Cactus Basin

11.5 Utilities and Storm Drain

There are three storm drain outlets that drain to the existing West Cactus Basin. These systems outfall

below the bottom of the existing basin, i.e. they are "bubble-up" outfalls and should be reconstructed

with free outfalls if at all possible. Pot holing these pipes will aid the final designer in relocating the storm

drain profiles.

There are no other known utilities located within the footprint ofthe proposed basin grading. The

following utilities are shown on Figure 3 and should be located both horizontally and vertically during final

design:

• Cactus Road Box Culvert Crossing
- City of EI Mirage 21" Sewer
- Arizona Public Service, overhead and underground electric
- Southwest Gas, verify the 4" line ends west of the proposed crossing.

• EI Mirage Road Culvert Crossing
- City of EI Mirage 21" Sewer
- City of EI Mirage 12" Water
- Cox Communications Cable TV, Fiber
- Arizona Public Service, overhead electric

11.6 Drainage and Basin Design

• Hydrology - this concept design was developed using the HEC-l model from the 2009 ADMPU
Hydrologic Update as provided by the FCDMC. The 100-yr model provided and used was the 24
hour general storm model. A 100-yr 6-hour local storm HEC-l model does not exist for the 10
square mile watershed contributing to this project.

• Hydraulics
- update / verify stage-storage rating curve for basin grading design
- select an appropriate outlet culvert configuration that discharges less than 230 cfs
- verify the resulting 100-yr WSEL in the basin is below 1114.0
- update / verify the stage-discharge rating curve
- update the outfall channel design accordingly

• Sediment basin - this basin was added during the CSFHM kick off and brainstorming meeting. It
was requested to minimize the turf maintenance. Grading of the low flow channel can accomplish
the same goal. As such, the final designer should evaluate the necessity of this feature because
sediment yield estimates were not a part of this project. The City has indicated that sediment has
not been a significant issue in the Lower EL Mirage Wash upstream or downstream of Cactus
Road.

I
I TYPSA Group www..utec.us

www.cypsa.cs

20 August 25, 2011



Flood Control District of
Maricopa County

I
I
I
I
I

I
I
I
I
I
I
I
I
I
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DESIGN CONCEPT REPORT

• The earthwork estimate should be updated with the supplemental survey and final design grading.
• A geotechnical investigation will be required to estimate percolation rates for the sediment basin,

establish earthwork compaction recommendations, shrink and swell estimates and suitability of
soils for maintenance roads and landscaping. The basin grading earthwork model indicates nearly
a balanced earthwork. This implies that all site soils are suitable for use within the project. This
assumption will be tested and verified or modified by the results of the geotechnical investigation
during final design.

11.7 Landscape Design

Additional site enhancements of the landscape design will be required to integrate the project site with

both the programmed future commercial developments and City property development. The preliminary

design is intended to provide the framework for any future designs or additions with minimal changes to

the base design. Key elements of the future design include:

• Enable the connection ofthe project site under Cactus Road
• Investigate additional connection points with the adjacent neighborhoods to the south and west
• Ensure all pathways are in accordance with AASHTO guidelines. The AASHTO guidelines for

multiple use pathways require a 2' minimum offset from the edge of path for vertical structures
(lights, benches, trash cans, vegetation, etc). However, they recommend a 3' minimum when
feasible. Additional dimensions of note are: 12' wide path for multi-use and an 8' min. vertical
clearance (10' min. for underpasses). Furthermore, AASHTO requires additional pathway widths
along curves that have less than a 100' radius.

• Ensure landscape design is in accordance with City of EI Mirage code 154.103

Integrate the materials identified in Appendix F as part of the overall future project enhancements. The

use of gabion baskets for retaining walls will allow for continuity with the trail system to the north, and

may allow for additional meandering ofthe side slopes ofthe wash in the south.

11.8 Other Considerations

• Preparation of Final Construction Documents that allow the Contractor to perform mass grading
controlled by on-board GPS should be a consideration. This could potentially reduce the
construction costs as compared to conventional construction staking.

• Coordination with MCDOT and the City of EI Mirage regarding roadway improvements to Cactus
Road and EI Mirage Road will be required.

12.0 REFERENCES
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FCD 2008C014, Work Assignment No 4

Lower EI Mirage Wash DCR, Phase 2 - Analysis and Recommendations

Contact list
Lower EI Mirage Wash DCR

Page 1 of 1

4561 East McDowell Road
Phoenix, AZ 85008-4505
phone: 602-454-0402
fax: 602-454-0403

(
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Flood Control District Contacts:

Valerie Swick, Project Manager

John Holmes, Project Hydrologist

Harry Cooper, Project Landscape Architect/Planner

Gant Wegner, Public Information

Michael Duncan, Project Design after DCR

Other Flood Control District of Maricopa County Contacts:
Doug Williams
Dennis Holcomb
Greg Jones
Scott Vogel

phone: 602-506-1501

email: vas@mail.maricopa.gov

I
City of EI Mirage:

Lance Calvert, City Engineer

I
I

AZTEC Engineering:

Tony Bokich, Consultant Project Manager

David Phelps, Consultant Project Engineer

phone: 602-454-0402
email: tbokich@aztec.us

I J2 Engineering and Environmental Design:

I
Jeff Engelmann, Landscape Architect

I
I
I

Pueblo EI Mirage / Roberts Resorts:

Scott Roberts
Niel Roberts

Dennis Zwagerman (Consultant for Pueblo EI Mirage)
Dennis Zwagerman Associates, Inc.

I
I RIPhoenixlProjecislAZE0913_FC D_On-Ca11l04_LowerEIMirageDCRITechnicaIIDrainageIDocumentsILEMW-Phase2-ContactList_Final.doc
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AppendixA2

Meeting Minutes



Meeting Date: January 5, 2011 Meeting Time: 1:00 - 5:00 PM

Location: Flood Control District of Maricopa County (FCDMC)

Subject: FCD 2008C014, work assignment no. 4 Project: Lower EI Mirage Wash OCR

Kickoff and Brainstorming Meeting Phase 2- Analysis and recommendations

Project No: AZTEC No. AZE0913-04

Attendees: Valerie Swick (FCDMC meeting organizer) Lance Calvert (City of EI Mirage)
Doug Williams (FCDMC) Tony Bokich (AZTEC)
John Holmes (FCDMC) David Phelps (AZTEC)
Michael Duncan (FCDMC) Jeff Engelmann (J2 Engineering and Environmental Design)
Harry Cooper (FCDMC) Aaron Allan (J2 Engineering and Environmental Design)
Jennifer Pokorski (FCDMC, facilitator) Ted Readyhough (J2 Engineering and Environmental Design)

Prepared By: David Phelps / Tony Bokich Date Published: February 15, 2011
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4561 East McDowell Road
Phoenix, AZ 85008-4505
phone: 602-454-0402

fax: 602-454-0403

Introductions:
All were introduced. See attached sign in sheet.

Meeting Minutes
Lower EI Mirage Wash OCR

Phase 2 Page 1 of 3

I
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Purpose of Meeting:

• Kick-off the Lower EI Mirage OCR and discuss project logistics

• Review project goals and objectives
• Identify opportunities and constraints
• Develop preliminary concepts for the Lower EI Mirage Wash basin

• Evaluate the preliminary concepts and agree on three concepts for further analysis

Desired Outcome:
Identify three preliminary concepts for further analysis.

Project Logistics:
The project logistics of communication lines, schedule and invoicing were discussed.

Project Overview:

Goals and objectives of the project were presented. The following was presented and documents the "overview of

project goals and desired functions" for Flooding Context, Landscape Context and Community Context.

Lower EI Mirage Design Concept Report - Overview of Project Goals and Desired Functions

Flooding Context - Hydrology and Hydraulic Considerations

At Cactus Road

• Culverts are too small
• Dip cross-section creates a driving hazard

Occasional flow over road causes erosion downstream into basin

At EI Mirage Road

• Invert of culverts is higher than those at Cactus Rd.

• Causing dead storage and vector control issues
Two 90· bends after EI Mirage Rd in downstream channel and before the security fence.

• Security fence creates a backwater condition

West Cactus Basin

Dead storage

The existing basin volume is not maximized due to existing culvert and dip crossing capacity.

RIPhoenixlProjeclslAZE0913JCD_On-CaIlI04_LowerEIMirageDCRICorrespondenceIMinulesI2011 01 05_minules-2011 0215.DOC
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Kickoff and Brainstorming Meeting
Lower EI Mirage Wash DCR - Phase 2, Analysis and Recommendations

Need to identify the required volume needed to maintain the future discharge

Page 2 of3
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Landscape Context

• Create a landscape design/ aesthetic treatment that is compatible with the Suburban Landscape Theme as
defined in the project L1A.
Provide a vegetated landscape buffer, as practicable.

• Create opportunities for native vegetation to establish in natural wash areas
• Vary side slopes, meander low flow and configure basin in a way to create a more natural, less geometric basin

that is acceptable to the community, compatible with the landscape/environment and effective in reducing
flood hazards.

Community Context

• Limit downstream flooding to eliminate flooding of homes and platted lots along the Lower EI Mirage Wash

• Remove downstream obstruction to flow (existing fence) while providing security to downstream property
owners.

• Minimize or eliminate overtopping of Cactus and EI Mirage Roads (Note: City is currently working on roadway
design improvements to both corridors). City plans to construct Cactus road improvements as soon as practical.

• Maximize use of existing Cactus Basin to minimize project excavation costs including City and City/private
parcels.

• Mitigate ongoing erosion in existing channel and basin including areas upstream of Cactus Road.

• Provide for a multiuse recreational component to the corridor in accordance with City and Flood Control
standards. Proposed recreational components include; a multiuse trail/bike path along the upper bank of the
channel with future connection under Cactus Rd, two recreational/practice multiuse football/soccer fields in the
West Cactus Basin (standard field size preferred), two Little League baseball fields (standard Little League size
preferred), restoration of natural riparian/Sonoran desert landscape for passive areas to minimize maintenance
and provide example of Sonoran desert habitat.

• Maintain development opportunities in developable areas including west and south of the existing basin.

Opportunities and Constraints:

Site specific considerations for this project were presented as follows:

Flooding Context

• The culvert under EI Mirage Road will serve as the hydraulic control for the West Cactus Basin.
West cactus basin shall provide storage to reduce the peak outflow below 270 cfs for the 100-yr storm.
The culvert under Cactus Road should pass the anticipated 100-yr peak flow of 660 cfs.

• Multi-use fields are preferred dry, but can flood for any event if required for storage.
The little league fields should only flood for events greater than a 25-yr storm, if possible.

• Parking lots should only flood for events greater than a 25-yr storm, if possible.

Landscape Context

• Meet minimum landscape buffer needs, as practicable, per District Aesthetic Treatment Policy.
• Landscape design theme compatible with Suburban Context.

Design Landscape themes and Structural Methods that are compatible with the Suburban Context, as identified
in the Project L1A.

Design Basin depth and side slopes to be "human-scaled" and compatible with pedestrian access.
Meander low flow, basin side slopes and overall configuration to to create a more natural, aesthetic appearance
for the basin. Use 6:1 or flatter for turf, and 4:1 or flatter for decomposed granite surface.

• Provide opportunities for varied landscape treatments, including natural areas as well as active and passive
recreation areas.

R:IPhoenixlProjectslAZE0913_FC 0_On-Ca11104_LowerEIMirageOCRICorrespondencelMinules\20 11 01 05_minules-2011 0215.DOC
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Lower EI Mirage Wash OCR - Phase 2, Analysis and Recommendations
Page 3 of 3
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Community Context
Municipal Facility

• Pedestrian areas to north and south of site.
• Pedestrian access and circulation within proposed project area, especially between Little League field sites and

multi-use field areas.

• Maintenance.
• Construction and life cycle costs.
• Parking concerns and space allocation.
• Maintain storm drains on western side of project boundary.
• Recreational field flooding: multi-use fields are preferred dry, but can flood more often; little league fields

should only flood for larger storm events.

BREAK

Brainstorming Preliminary Concepts
The attendees broke into two groups. Each group was assigned the task of documenting three unique concepts that will
accommodate as many of the flooding, landscape and community contexts as possible. Each concept should have a list of
pros and cons. The preliminary concept sketches developed during the breakout session were scanned and are attached.

Evaluation and selection of Preliminary Concepts for further analysis

After the breakout session, both groups gathered together their three concepts. All six concepts were evaluated.

Concept sketches with similar features were considered the same sketch. The group selected three concept sketches to
carry forward.

ACTION ITEM: J2 to draw the three selected concepts and verify spatial dimensions (concept level effort).
ACTION ITEM: AZTEC to inspect layouts for volume functionality (concept level effort).
ACTION ITEM: Study Team to meet in two weeks to discuss further.
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4561 East McDowell Road
Phoenix, 1'2 85008-4505
phone: 602-454-0402

tax: 602-454-0403

Kick Off and Alternatives Brainstorming
Meeting

Sign In Sheet
Lower EI Mirage Wash OCR

Date: January 5, 2011

Email

Project No: FCD 2008C014, WA #4
AZTEC # AZE0913-04

I
I jmp@

...._~., ..._ ....._~_.-

602-506-4695
i mail.maricopa.gov

602-506-3320 jwh@
mail. maricopa.gov

602-506-4732
mwd@
mail.maricopa gOY

- -
602-506-2929

vas@
mail. maricopa.gov

1'~;3-876-;;;~
..._.......~.._ ....-

Icalvert@
cityofelmirage.org

r~~~-458-92;~
-- --- --~~ ¥~- -~,~ ~~- ---~ ..... -y-

dphelps@
aztec us

1602-458-;48~~ tbokich@
aztec.us

1 602-438-2221

....- ....................._....._------_._---_....._._..._---_.._-_...

aallan@j2design.us

1602-438-222-;--

1--....__._---.... ...- ..- ..

jengelmann@j2design.us

[~02-438-2221 Itreadyhoug h@j2design. us
--.... --.-.....-r----~-. ..-

r··~OhD&'~f;~~~}:~

_ ....._.L-._._.__. -_...._....- _...- -_.
!

i
I

................_------

.... __.__ ... J. ..._..L. .---..J

---------
AZTEC Engineering

J2 Engineering and
Environmental Design

Jennifer Pokorski

Harry Cooper

Tony Bokich

Aaron Allan

Project Name: Lower EI Mirage Wash DCR
Phase 2 - Analysis and Recommendations

Initial-rNa-~:-- ---. - ] Agency I ~~one
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Meeting Date: January 20, 2011 Meeting Time: 3:00 - 4:00 PM

Location: Flood Control District of Maricopa County (FCDMC)

Subject: FCD 2008C014, work assignment no. 4 Project: Lower EI Mirage Wash DCR
Review of Brainstorming Concepts Phase 2- Analysis and recommendations

Project No: AZTEC No. AZE0913-04

Attendees: Valerie Swick (FCDMC meeting organizer) Tony Bokich (AZTEC)
Harry Cooper (FCDMC) David Phelps (AZTEC)
John Holmes (FCDMC) Jeff Engelmann (J2 Engineering and Environmental Design)
Michael Duncan (FCDMC) Aaron Allen (J2 Engineering and Environmental Design)
Lance Calvert (City of EI Mirage) Ted Readyhough (J2 Engineering and Environmental Design)

Prepared By: David Phelps / Tony Bokich Date Published: February 15, 2011
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4561 East McDowell Road
Phoenix, AZ. 85008-4505
phone: 602-454-0402

fax: 602-454-0403

Meeting Minutes
Lower EI Mirage Wash DCR

Phase 2 Page 1 of 1
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Purpose of Meeting:
• Review the concept drawings prepared during the kick-off and brainstorming meeting.
• Review preliminary layouts of brainstorming concepts.
• Evaluate the preliminary concept layouts and agree on what gets carried forward into concept development.

Desired Outcome:

• Three preliminary concept layouts for concept development

Discussion:

Copies of each concept were handed out (l1xI7).

Questions and discussion regarding commercial area requirements based on parcel ownership. Additional Community

input is needed. List of questions:

- What is the required commercial area for the Bool property (based on acreage, assessed value, or something else)?
- What type of commercial development is anticipated for the Bool property?
- Can there be shared parking between the commercial and the park parking lot? What is the split?
- We are assuming the little League fields are elevated above the 25-yr flood event. Is this acceptable to the City?
- We are assuming the parking areas will be elevated above the 25-yr flood event. Is this acceptable to the City?
- Will the RCB under EI Mirage Road be maintained by MCDOT or the City?

The concepts need slight revisions prior to seeking Community input from the City of EI Mirage. The revised concepts are
attached.

ACTION ITEM: J2 to revise the three selected concepts as indicated during the meeting (concept level effort).
ACTION ITEM: AZTEC to inspect revised layouts and determine commercial acreages (concept level effort).
ACTION ITEM: AZTEC to provide City with list of questions and revised concept layouts.

RIPhoenixlProjectslAZE0913_FC D_On-Ca11104_LowerEIMirageDCRICorrespondencelMinutes12011 0120_Meeting01 Minutes-2011 0215.doc
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4561 East McDowell Road
Phoenix. AZ 85008-4505

Phone: 602-454-0402
Fax: 602-454-0403

January 20,2011

Flood Control District
of Maricopa County

SIGN IN SHEET

Lower EI Mirage Wash Design Concept Report
Phase 2 - Analysis and Recommendations

Meeting to Review Brainstorming Concepts

FCD2008CO14, WA#4
AZTEC #AZE0913-04

Initial Name Agency Phone Email

Doug Williams
Flood Control District of

602-506-8743
daw@

Maricopa County mail.maricopa.gov

Greg Jones
Flood Control District of

602-506-5537
glj@

11 ~ () Maricopa County mail.maricopa.gov

Lh HanyCooper
Flood Control District of

602-506-2956
HanyCooper@

" Maricopa County mail.maricopa.govt"'=:::::: ,.,.

I~y John Holmes
Flood Control District of

602-506-3320
jwh@

Maricopa County mail.maricopa.gov

/rnD Michael Duncan
Flood Control District of

602-506-4732
mwd@

Maricopa County mail.maricopa.gov

11k> Valerie Swick
Flood Control District of

602-506-2929
vas@

Maricopa County mail.maricopa.gov

;({ Lance Calvert
City of EI Mirage

623-876-2971
Icalvert@

Public Works cityofelmirage.org

rwr David Phelps AZTEC Engineering 602-458-9284
dphelps@
aztec.us

TIS Tony Bokicb AZTEC Engineering 602-458-7487
tbokich@
aztec.us

l4...... Aaron Allan
J2 Engineering and

602-438-2221 aallan@j2design.us
~ '" Environmental Design

'I~ Jeff Engelmann
12 Engineering and

602-438-2221 jengelmann@j2design.us
Environmental Design
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Meeting Date: February 15, 2011 Meeting Time: 1:00 - 2:00 PM

Location: Flood Control District of Maricopa County (FCDMC)

Subject: FCD 2008C014, work assignment no. 4 Project: Lower EI Mirage Wash OCR
Progress Meeting No.1 Phase 2- Analysis and recommendations

Project No: AZTEC No. AZE0913-04

Attendees: Valerie Swick (FCDMC meeting organizer) Lance Calvert (City of EI Mirage)
Greg Jones (FCDMC) Tony Bokich (AZTEC)
John Holmes (FCDMC) David Phelps (AZTEC)
Scott Vogel (FCDMC) Aaron Allan (J2 Engineering and Environmental Design)
Harry Cooper (FCDMC) Ted Readyhough (J2 Engineering and Environmental Design)

Prepared By: David Phelps / Tony Bokich Date Published: March 2, 2011
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4561 East McDowell Road
Phoenix, AZ 85008-4505
phone: 602-454-0402

fax: 602-454-0403

Meeting Minutes
Lower EI Mirage Wash OCR
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I. Introductions:
All were introduced.

II. Project Status:
A. Concept Development:

- Status: concept development is currently on hold, awaiting Community input.
- Discussion regarding retrofitting existing EI Mirage Road Reinforced Concrete Box Culvert: It was requested to

develop a new concept of retrofitting the existing EI Mirage Road box culvert as a cost savings measure. It was
concluded that an entire new concept drawing is not necessary at this time. It was requested that AZTEC
develop a component cost comparison for now. The cost comparison should be based on Concept 2. Existing

Concept costs will be 2A and the retrofit costs will be 2B.
B. Scott asked if the existing basin has sufficient volume to function as a detention basin for the proposed

condition. Tony replied that it does. The existing side slopes are steeper than desirable and it is currently just a

roughly graded pit.
C. Feedback from EI Mirage City Staff and Council:

- Status: only verbal feedback at this point, but all feedback has been positive.
- Our concepts will be presented by Lance to City Council on 3/10/2011, at 6:00 PM.

D. Status of upcoming meeting with Bool parcel owners:
- City manager is meeting with the Bools today.

III. Concept Development:
A. H&H Modeling: Valerie directed AZTEC to progress with concept development using the current Concept

Drawings. The project schedule does not provide enough time to allow us to wait on input from the City

regarding the Bool parcel area split.
B. Concept presentation: It was suggested that concept presentation (boards and costs) should illustrate

construction phasing. Phase I would include FCDMC construction and costs (grading only). Phase I could include
basic landscaping and irrigation improvements done by FCDMC if the City plans to turf the basin immediately
following Phase I. Phase II would include City construction and costs (fine grading, landscaping, irrigation, park
amenities etc). It was suggested that park features and amenities beyond Phase I be labeled as "Future
Improvements" on the Public Meeting graphic displays.

C. Cost estimating: Valerie and Scott asked if we could provide 'component costs' for some proposed
improvements to allow for sub-alternative cost estimating. AZTEC agreed to do this.

D. The City requested that the "Municipal Building" text on the Concept Drawings be revised to read "Municipal" at
the next go around of revisions.

RIPhoenixlProjecislAZE0913JC D_On-CaIII04_LowerEIMirageDCR\CorrespondenceIMinulesI2011 0215_ProgMeet01 Minutes2011 0302,doc
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Lower EI Mirage Wash OCR - Phase 2, Analysis and Recommendations
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IV. Public Involvement:

A. Public Meeting scheduled for March 2
nd

: this has been rescheduled to a tentative date of 3/16.
As of 2/25/2010, the tentative Public Meeting dates are 3/30 and 3/31, pending booking the location. Once the
date is set, a meeting notice will be sent.

B. Graphics for Public Meeting - due to district February 23'd: this date needs to be rescheduled.
C. Meeting mailer notices: FCDMC will coordinate with City. AZTEC is responsible for first draft of mailer notice.

FCDMC is to provide sample notice to AZTEC.
D. Tentative Meeting locations: EI Mirage Elementary School or Dysart Community Center. FCDMC will contact

and schedule.

V. Next Progress Meeting - scheduled for March lSI.

As of 2/25/2011, this meeting is in the process of being rescheduled. Once the date is set, a meeting notice will be sent
out.

ACTION ITEM: AZTEC to begin concept development, including preliminary H&H modeling.
ACTION ITEM: AZTEC to document cost components for a new concept - Concept 2B.
ACTION ITEM: AZTEC to revise text on the Concept Drawings - change "Municipal Building" to "Municipal".

ACTION ITEM: AZTEC - prepare draft public meeting mailer.

ACTION ITEM: FCDMC and City - determine the Public Meeting date, venue and schedule.

ACTION ITEM: FCDMC and City - coordinate Public Meeting mailer distribution.
ACTION ITEM: FCDMC to book the Public Meeting (place, date and time).

ACTION ITEM: City of EI Mirage to supply AZTEC with improvement plans / expectations for EI Mirage Road

crossing of lower Ef Mirage Wash.
ACTION ITEM: City of EI Mirage to indicate timeline of basin turf planting. FCDMC may cost share basic

irrigation and landscaping improvements as part of Phase I Construction.
ACTION ITEM: City of EI Mirage to provide guidance regarding Bool property parcel split.

RIPhoenixlProjeclslAZE0913_FCD_Dn-Calll04_LowerEIMirageDCRICorrespondencelMinules12011 0215_ProgMeet01 Minutes2011 0302.doc



Meeting Date: March 2, 2011 Meeting Time: 3:00 - 4:00 PM

Location: Flood Control District of Maricopa County (FCDMC)

Subject: FCD 2008C014, work assignment no. 4 Project: Lower EI Mirage Wash DCR
Progress Meeting No.2 Phase 2- Analysis and recommendations

Project No: AZTEC No. AZE0913-04

Attendees: Valerie Swick (FCDMC meeting organizer)
Michael Duncan (FCDMC) Tony Bokich (AZTEC)
Harry Cooper (FCDMC) David Phelps (AZTEC)
Gant Wegner (FCDMC) Aaron Allan (J2 Engineering and Environmental Design)

Prepared By: David Phelps / Tony Bokich Date Published: April 8, 2011
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4561 East McDowell Road
Phoenix, AZ 85008-4505
phone: 602-454-0402

fax: 602-454-0403

Meeting Minutes
Lower EI Mirage Wash DCR
Phase 2 Page 1 of 2
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I. Introductions:
All were introduced.

II. Project Status:

A. Results of meeting with Bool parcel owners:
Valerie reported on behalf of Lance, that the City did meet with the Baal's. The Bool's appear to be satisfied
with the concept layouts (dated January 26,2010). Regarding the subject of commercial area, the Bool's
indicated that they would prefer to have as much area as possible. No specific acreage number was provided.

B. Update from meetings with City Council, Mayor, City Manager, etc.:

These meetings have not occurred yet. The HOA presidents meeting will be Monday the 14
th

at 5:30 PM.

III. Concept Development:

A. H&H Modeling: There is plenty of storage volume. We need to keep an eye on the earthwork balance as we
progress.

IV. Public Involvement:
A. Critical Path Calendar - a revised calendar was provided and discussed.
B. Community Meeting - Date has been booked for March 30

th
• Presenters to meet at 4:00 PM. Doors open at

5:30, presentation begins at 6:00. The advertised end time is 7:30 PM.
C. Meeting Location - the location will be the cafeteria at EI Mirage Elementary School, 13500 N EI Mirage Road.
D. Mailer Notices -Grant will provide the revisions to AZTEC. AZTEC will incorporate the FCDMC revisions and

return. The District will handle the rest.
E. Fact sheet preparation - this topic did not get discussed.
F. Graphics for Community Meeting - this topic was discussed and took the majority of the meeting time.

Many options and ideas were discussed. The consensus was to provide three boards. Each board would show
two renderings of each Concept. One of the renderings would be the Phase 1 construction. The other rendering
would be the Phase 2 rendering showing all of the recreational components. The idea is that even though we
are showing two renderings per board, the Phase 1 rendering would be a repeat of the Phase 2 rendering with
the recreational layers turned off. A fourth board showing cross sections would also be req uired. If a cross
section for each Concept is added to boards 1, 2 and 3, then board number 4 could be eliminated.

Valerie will provide the team with an example format. A sample board for this project showing one Concept
needs to be provided to the District no later than COB 3/11/2011. Final boards are due to FCD on a data CD by
Noon of March 23

rd
•

G. Power Point presentation for City Council Meeting (March 24th
) - the District will do the power point and

presentation.
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Lower EI Mirage Wash OCR - Phase 2, Analysis and Recommendations
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V. Project Schedule

A. Draft OCR due March 1ih
•

This agenda topic was not discussed. It does make sense that the date will slide because the Public Meeting
date was pushed back about one month from the original scheduled date.

VI. Next Progress Meeting - scheduled for Tuesday April 5th
, 1-2:00 PM at FCDMC.

ACTION ITEM: AZTEC to update the Community Meeting Flyer per FCDMC comments

ACTION ITEM: AZTEC / J2 to provide a sample Board showing one concept to FCDMC for review by COB 3/11
ACTION ITEM: AZTEC / J2 to provide Final Boards to FCDMC on CD by Noon 3/23

ACTION ITEM: FCDMC to provide comments to the Community Meeting Flyer

ACTION ITEM: FCDMC to publish and distribute the Flyer

ACTION ITEM: FCDMC to review and provide comments regarding the Sample Board
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Lower EI Mirage Wash Design Concept Report
Phase 2 - Analysis and Recommendations

Monthly Progress Meeting No.2

FCD2008C014, WA#4
AZTEC #AZE0913-04 March 2,2011

Initial Name Agency Phone Email

IU~ Valerie Swick
Flood Control District of

602-506-2929
vas@

Maricopa County mail.rnaricopa.gov

Lance Calvert
City ofEI Mirage

623-876-2971
lcalvert@

Public Works cityofelmirage.org

Doug Williams
Flood Control District o} 602-506-8743

daw@
Maricopa County mai Lmaricopa.gov

Greg Jones
Flood Control District of 602-506-5537
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Meeting Date: March 10, 2011 Meeting Time: 8:30 - 10:30 AM

Location: AZTEC Engineering

Subject: FCD 2008C014, work assignment no. 4 Project: Lower EI Mirage Wash OCR

Additional Meeting No.2 Phase 2- Analysis and recommendations

Council Power Point submittal and Project No: AZTEC No. AZE0913-04
Community Meeting submittal

Attendees: Valerie Swick (FCDMC meeting organizer) Tony Bokich (AZTEC)
Harry Cooper (FCDMC) David Phelps (AZTEC)

Aaron Allan (J2 Engineering and Environmental Design)

Prepared By: David Phelps / Tony Bokich Date Published: May 6,2011
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Background:
This meeting was held at the request of FCDMC to coordinate two things. First, the team needs to provide graphics to

Valerie for the Power Point presentation. We need to establish what she needs and when. Second, we need to show our
progress regarding the Sample Board exhibit that will be due by COB tomorrow. This meeting was our second and last

scoped additional meeting.

Discussion items were:

I. Requirements for the City of EI Mirage Power Point:
A. Estimated construction costs - only need to provide costs for the FCDMC construction items. No cost estimating

of future construction will be presented to City Council. The cost detail should be itemized and totaled. The

total number will be reported in the Power Point.
B. Graphics - It was requested that JPEG raster images be provided. Two images for each concept. One showing

Phase 1 work (FCDMC and City efforts) and one showing the Phase 2 future City facilities.
a. Concept 1 should be complete with meandering side slopes.
b. Concept 2 and 3 are desired to be complete with meandering side slopes. Due to the timeline, it may

be acceptable to drop the engineered grading contour lines into each figure.
C. The drop dead time for these items to be delivered to the FCDMC was set for Noon on 3/14/2011.

It is noted that the presentation date to the City Council has not changed - it is still 3/24/2011. The City
requested a copy of the Power Point by COB on 3/14.

II. Requirements for Community Meeting:
A. Estimated construction costs - the total cost for the FCDMC construction items will be provided on each Board.

No cost estimates for the future elements will be provided. A detailed line item breakdown is expected to
support the total cost reported on the graphic.

B. Graphics - no change to the agreements made during progress meeting NO.2 held 3/2/2011.
C. Deadlines:

a. Provide a sample board with rendering for Concept 1 by COB Friday the 11
th

.

b. Other internal submittals per the Critical Path Calendar provided at Progress Meeting No 2.

c. Final Boards are due by COB 3/23/2011

III. Flood control features to include in the Phase I graphic and cost estimate:
A. Multi Use Path.
B. Sediment basin
C. Natural area
D. Configurations (landscaping annotation items)

RIPhoenixlProjectslAZE0913_FC0_On-Ca1l104_LowerEIMirageDCRICorrespondencelMinutes12011 031 0_Addtl-Meet02-Minutes.doc
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Additional Meeting No 2
Lower EI Mirage Wash DCR - Phase 2, Analysis and Recommendations

IV. Unit Costs for Concepts
A. Land costs - use these values for now, more specific costs will come from FCDMC

a. Storm Drain Easement =40% value
b. Channel Easement =100% value

B. Grass turf, including irrigation =$1.25 / square foot

C. Gravel Mulch =$0.45/ square foot
D. Hydro seed = $4500 / acre

ACTION ITEM: AZTEC to provide the in progress cost estimates for City Council Power Point

to Valerie by Noon on 3/14
ACTION ITEM: AZTEC / J2 to provide the Power Point Graphics for City Council Power Point

to Valerie by Noon on 3/14

Page 2 of 2
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ACTION ITEM: AZTEC / J2 to provide Final Boards to FCD on CD by Noon 3/23

ACTION ITEM: FCDMC to provide a land acquisition cost for this project
ACTION ITEM: FCDMC to provide more specific Storm Drain easement and Channel Easement costs for this

project, if different than stated above.

R:IPhoenixlProjeclslAZE0913_FC D_ On-Calll04_LowerEIMirageDCRICorrespondencelMinules12011 031 0_Addll-Meet02·Minutes.doc



Background:
This meeting was held at the request of FCDMC to coordinate revisions to the Concept Boards for the Community
Meeting.

Meeting Date: March 21, 2011 Meeting Time: 10:30 - 11:30 AM

Location: AZTEC Engineering

Subject: FCD 2008C014, work assignment no. 4 Project: Lower EI Mirage Wash OCR

Additional Meeting No.3 Phase 2- Analysis and recommendations

Concept Board Revisions Project No: AZTEC No. AZE0913-04

Attendees: Valerie Swick (FCDMC meeting organizer) Tony Bokich (AZTEC)
Harry Cooper (FCDMC) David Phelps (AZTEC)

Aaron Allan (J2 Engineering and Environmental Design)
Ted Readyhough (J2 Engineering and Environmental Design)

Prepared By: David Phelps / Tony Bokich Date Published: May 6,2011
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Discussion items were:

I. New direction
A. Remove all references and line work showing future recreational items. This is new direction from City Council.

B. Time for this new direction can be billed to the second additional public meeting within the current contract.
C. It is likely that a time extension will be granted. This will be discussed at a later date.

II. Requirements for Boards / What do we show:
A. Landscaping themes.

a. Eliminate future recreational renderings
b. Change the photos and add some new ones.

B. Photos to use:
a. For Theme "A", use the photos currently shown for Theme "0"

b. For Theme "B", FCDMC will provide the photo
c. For Theme "C", FCDMC will provide the photo

C. Path needs to connect to future recreational and parking areas. It is recognized that the graphic cannot identify

these areas as such. Just add the path connections.
D. Picture Theme Names (use the following):

a. For Theme "A", use Desert Park Theme
b. For Theme "B", use Natural Lower Sonoran Desert Theme
c. For Theme "C", use Semi-Natural Sonoran Desert Riparian Theme

E. Move the cross section to be below the plan view
F. Remember that this is a Flood Control Project. Move the Flooding Context bullets to the top right.

III. Timeline
A. Revised draft boards due ASAP.
B. Provide each draft concept board to FCDMC as it is finished.
C. Final revisions are due to FCDMC no later than Friday (3/25)

IV. Example redlines
A. Harry provided example redlines. AZTEC scanned them and will email. The example redline scans are not the

direction for revisions, they are to be used as examples. Direction for the draft board was provided at the

meeting and documented above.

ACTION ITEM: AZTEC to email copies of the example red lines.
ACTION ITEM: AZTEC / J2 to provide revised concept boards per the above timeline

ACTION ITEM: FCDMC to provide pictures

RIPhoenixlProjectslAZE0913_FCD_On-CaIlI04_LowerEIMirageDCRICorrespondencelMinutes\2011 0321_Addtl-Meet03-Minutes. doc



Meeting Date: March 24, 2011 Meeting Time: 3:00 - 4:00 PM

Location: J2 Engineering and Environmental Design

Subject: FCD 2008C014, work assignment no. 4 Project: Lower EI Mirage Wash OCR
Additional Meeting No.4 Phase 2- Analysis and recommendations
Direction for Concept Boards Project No: AZTEC No. AZE0913-04

Attendees: Valerie Swick (FCDMC meeting organizer) David Phelps (AZTEC)
Dennis Holcomb (FCDMC) Jeff Engelmann (J2 Engineering and Environmental Design)

Ted Readyhough (J2 Engineering and Environmental Design)
Taylor Hawkins (J2 Engineering and Environmental Design)

Prepared By: David Phelps / Tony Bokich Date Published: DRAFT on April 26, 2011
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Background:
This meeting was held at the request of FCDMC to finalize the Concept Boards for the Community Meeting.

Discussion items were:

I. Direction
A. Move the Flood Control Features to the upper right. This should be the given the most space. This is the first

bullet list and the heading shall read "FLOOD CONTROL FEATURES"
a. Insert the Flood Control Bullets per Valerie's handout.

B. Second bullet list heading shall read "CONCEPT 1 DISTINGUISHING FEATURES"
a. Insert the bullets provided per handout from Dennis.

C. Third bullet list heading shall read "LANDSCAPE AESTHETICS & MULTI-USE FEATURES"
a. Insert the bullets provided per handout from Dennis.
b. Insert the miniature icons (pictures) after the first bullet, but before the second bullet.

II. Redlines:

A. A full size color copy of each Concept was redlined by Dennis and Valerie with the above information. Additional
redlines were provided regarding annotations to the plan view graphic.

B. It was indicated that the color and layout look great.
C. The culverts were redlined to show as symbols, not actual sizes.
D. Add the text "Preliminary Construction Cost" and the total estimated cost figure for each concept. Total cost will

be supplied by AZTEC.

III. Timeline

A. Revised draft boards due ASAP. The FCDMC still has to mount them prior to the Community Meeting.

IV. Unit Costs

A. Tall pot trees: Density and cost were discussed. Consensus was to use $5,000 per acre.

ACTION ITEM: AZTEC to provide updated cost estimates
ACTION ITEM: J2 to provide revised concept boards per the above timeline
ACTION ITEM: FCDMC to mount boards prior to Community Meeting

R:IPhoenix\ProjectsIAZE0913_FC D_On-Call\04_LowerEIMirageDCR\Correspondence\MinutesI2011 0324_Addtl-Meet04-Minutes. doc



Meeting Date: April 25, 2011 Meeting Time: 2:00 - 3:30 PM

Location: Flood Control District of Maricopa County (FCDMC)

Subject: FCD 2008C014, work assignment no. 4 Project: Lower EI Mirage Wash DCR
Alternative Selection Meeting Phase 2- Analysis and recommendations

Project No: AZTEC No. AZE0913-04

Attendees: Valerie Swick (FCDMC meeting organizer) Harry Cooper (FCDMC)
Greg Jones (FCDMC meeting moderator) Tony Bokich (AZTEC)
Doug Williams (FCDMC) David Phelps (AZTEC)
John Holmes (FCDMC) Jeff Engelmann (J2 Engineering and Environmental Design)
Michael Duncan (FCDMC) Ted Readyhough (J2 Engineering and Environmental Design)
Dennis Holcomb (FCDMC)

Prepared By: David Phelps Date Published: May 12, 2011

II. History:
This area has been studied multiple times:

- White Tanks ADMP 1st identified it as a flooding problem area
- White Tanks ADMPU confirmed the flooding problem area
- Two previous DCR documents attempted to provide a concept solution
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I. Introductions:
All were introduced.
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III. Alternative Selection - Goals

Goals
- Complete the process and document the discussion and the selection process.
- Select the optimal concept to carry forward to preliminary design.

IV. Alternative Descriptions
An overview of each alternative was provided.

I
I
I

IV. Alternative Selection - Criteria:
The following criteria were discussed:

A. Flood Control Function
B. Cost
C. Multi-use and aesthetics
D. Public acceptance
E. Stakeholder acceptance
F. Funding sources

V. Concept Ranking Discussion:

Disadvantages:
- Not the least cost
- Higher earthwork cost than Concept 2

Disadvantages:
- Longer outlet pipe increases capital cost

Concept 1:

Advantages:
+ Balanced Earthwork
+ Better arrangement of open space
+ Provides about 20% more turf area
+ Provides buffer between private & municipal space
+ Panhandle (rectangular area south of Cactus Road) allows for multi use
+ Allows commercial space to increase without reducing multi use features

Concept 2:
Advantages:
+ Balanced Earthwork

I

I
I

I
I
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Lower EI Mirage Wash DCR - Phase 2, Analysis and Recommendations
Page 2 of 3
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+ Panhandle allows for multi use

+ Lowest cost

+ Provides largest remainder Baal parcel

Concept 3:

Advantages:

+ Bools do not need to import material
+ Commercial area connectivity

+ Provides most space for multi use

+ Buffer between private & municipal space

- Longer outlet increases maintenance

- No buffer between private & municipal space
- Multi-use area is closer to residences

Disadvantages:
- Requires an import of earthwork for Phase I construction

- Highest earthwork cost

- Panhandle does not allow for multi-use
- Least commercial space

- Highest cost

I
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At the end of the Concept Ranking, the group voted and selected Concept 1 as the preferred concept.

VI. Results of Concept Ranking

Lower EI Mirage Wash Concept Ranking

Criteria Concept 1 Concept 2 Concept 3

Flood Control Function equal equal equal

Capital Cost (including right-of-way acquisition) middle cost least cost most cost

Operations and Maintenance Cost equal equal equal

Multi-Use/Aesthetics: amount of open space equal equal most

Multi-Use/Aesthetics: configuration ofopen space best equal equal

Multi-Use/Aesthetics: amount of neighborhood buffer best least average

Multi-Use/Aesthetics: connectivity with adjacent multi-use equal equal equal

Multi-Use/Aesthetics: future multi-use opportunities equal equal equal

Public Acceptance equal equal equal

Stakeholder Acceptance: Flood Control District of Maricopa County preferred equal equal

Stakeholder Acceptance: City of £1 Mirage equal equal least

Stakeholder Acceptance: Pueblo £1 Mirage equal equal equal

Stakeholder Acceptance: Bools equal * preferred equal

Funding Sources equal equal equal

Ranking Totals: +3 -0 = +3 +2-1=+1 +1-2=-1

The ranking totals shown above are arrived at by assigning a positive point (+1) for better, best preferred, etc. No points

are assigned for same or average. A negative point (-1) is assigned for each worst, least or unfavorable ranking.

*Bools preferred Concept 2 because it provides maximum acreage for commercial parcel, however Concept 1 can be

modified to provide equal or more commercial acreage without sacrificing flood control function.

The above criteria and scoring support the selection of Concept l.

VII. Project Schedule and Draft DCR

A. Draft DCR is now due on May 17, 201l.

Public Meeting date was pushed back about one month. AZTEC is to submit a request for a time extension. In

addition, AZTEC was asked to estimate FCDMC budget funds that will be pushed into the next fiscal year as a

result of the time extension.

RIPhoenixlProjectslAZE0913_FGD_On-Galll04_ LowerE IMirageDGRIGorrespondencelMinules12011 0512_AIISelectionMinules. doc
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B. Direction tor the Draft OCR content was to submit a pdt copy only (no hard copy required). OCR to include;
reference and brief documentation of the three concepts, documentation of the selection process from today's

meeting, and additional information about the preferred concept.
C. Alternative 2B (retrofit the existing 2-10' wide x 3' tall reinforced box culvert) - discussion indicated that the

retrofit would likely cost more than the 60-inch pipe shown for Concept 2. The retrofit alternative requires 225
LF of new 24" pipe in addition to plugging and filling one barrel of the 2-10'x3' box and extending both ends of
the other barrel with a reduced barrel size to meter down the rate of flow. Additional right-ot-way (drainage

easement) is also required. This additional easement cost is not required by Concept 2. For these reasons,
documentation of Alternative 2B will not be pursued any further or included in the Draft OCR.

D. The City indicated the total Bool parcel area used in the OCR should reflect 13.5 acres. The acreages shown on
the Concept drawings reflect 13.4 acres. All OCR concept cost estimates will increase by 0.1 acre.

VIII. Next Progress Meeting - skip the next progress meeting and schedule for first week of June.

ACTION ITEM: AZTEC to set up a meeting with Lance Calvert (City ot EI Mirage)

ACTION ITEM: AZTEC to revise schedule
ACTION ITEM: AZTEC to request time and budget extension
ACTION ITEM: AZTEC to provide the DRAFT OCR (pdt copy only) on May 17, 2011
ACTION ITEM: AZTEC to schedule next progress meeting, first week of June
ACTION ITEM: FCDMC to provide land values tor this project

R:IPhoenixlProjectslAZE0913_FCD_On-CaIlI04_LowerEIMirageDCRICorrespondencelMinules120 110512_AItSelectionMinules.doc



Meeting Date: June 14, 2011 Meeting Time: 9:00 - 10:30 AM

Location: Flood Control District of Maricopa County (FCDMC)

Subject: FCD 2008C014, work assignment no. 4 Project: Lower EI Mirage Wash DCR

Monthly Progress Meeting No.4 Phase 2- Analysis and recommendations

Project No: AZTEC No. AZE0913-04

Attendees: Valerie Swick (FCDMC meeting organizer) Lance Calvert (City of EI Mirage)
Michael Duncan (FCDMC) Tony Bokich (AZTEC)
John Holmes (FCDMC) David Phelps (AZTEC)
Harry Cooper (FCDMC) Ted Readyhough (J2 Engineering and Environmental Design)

Prepared By: David Phelps / Tony Bokich Date Published: July 12, 2011
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I. Introductions:
All were introduced.

4561 East McDowell Road
Phoenix. AZ. 85008-4505
phone: 602-454-0402

fax: 602-454-0403

Meeting Minutes
Lower EI Mirage Wash DCR
Phase 2 Page 1 of 2 0'·0, 1..

,~ _-..,.1:1. •.. ,

I
I
I
I
I
I
I
I
I
I
I
I

II. Preferred Concept Development:
Preliminary Design Criteria:

A. Flood Control
- Detain the 100-yr flood
- The minimum freeboard around the entire basin will be 1-foot

B. Commercial Area
- The 50/50 split between the Bools and the City provides a remainder parcel for the Bool's of 13.5 acres
- Concept 1 provided originally 9.8 acres of commercial area, which is 3.7 acres less than the 50/50 split
- Purchasing land or reaching an agreement for land acquisition from the Bools is an option
- The value of the land is required to evaluate cost benefits of hard structural elements
- What is the minimum commercial area? It was discussed and suggested that a minimum of 11.5 acres should

be provided for the future Commercial area. This minimizes the potential land purchase from the Bools to less
than 2 acres

C. Shared Parking
- Shared parking is to be considered
- The shared parking on the commercial property must be elevated above the 100-yr flood

D. Multi-use features
- Consensus was to maintain the same multi-use features shown/provided for Concept 1
- Parking on City property can be flooded up to 1-ft of inundation for the 100-yr
- The future Little League fields can be flooded up to l.5-ft of inundation for the 100-yr
- The future playground can be flooded up to l.5-ft of inundation for the 100-yr
- A pad for future restrooms, concession and other buildings will be provided at an elevation above the 100-yr

E. Basin side slopes - to meet the flood control function, maintain the Concept 1 multi-use features and increase
the commercial area to at least 11.5 acres, the basin's average side slopes must be steepened up.
- Consensus to provide areas of 4:1 (horz:vert) average slopes.
- It is preferred that all side slopes meander, but it is allowable to provide constant side slopes. In certain

designated areas 3:1 slopes are permissible

-- Vertical components may be considered, if necessary, after maximizing volume with steeper side slopes
- Acceptable areas for steeper side slopes were identified and will be documented in the DCR

F. Earthwork:

- Goal is to balance earthwork, but it may not be achievable
- Need to break out a separate volume required to fill the remaining depression in the Bool remainder parcel.

III. Project Schedule:
A. The project schedule has been extended into the next fiscal year

B. An updated project schedule was distributed

R:IPhoenixlProjeclslAZE0913_FCD_On-CaIII04_LowerEIMirageDCRICorrespondencelMinules\2011 0614_ProgMeet04Minutes.doc
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Lower EI Mirage Wash DCR - Phase 2, Analysis and Recommendations
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IV. Next Progress Meeting - scheduled for Tuesday, July lih
from 1:00 - 2:00 PM at the District.

ACTION ITEM: AZTEC to develop the preferred alternative using the above constraints. The goal is to maximize
the commercial area while still meeting the flood control requirements and provide the same

multi-use features.
ACTION ITEM: J2 - provide minimum pad area for ball field buildings to AZTEC

ACTION ITEM: FCDMC to provide land acquisition costs
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Lower EI Mirage Wash Design Concept Report
Phase 2 - Analysis and Recommendations

Monthly Progress MeetingNO~

FCD2008C014, WA#4
AZTEC #AZE0913-04 June 14,2011

Initial Name Agency Phone Email

.~) Valerie Swick
Flood Control District of

602-506-2929
vas@

Maricopa County mail.maricopa.gov

A-L Lance Calvert
City ofEI Mirage

623-876-2971
Icalvert@

Public Works /------- cityofelmirage.org

Doug Williams
Flood Control District of

602-506-8743
daw@

Maricopa County mail.maricopa.gov

Greg Jones
Flood Control District of

602-506-5537
glj@

Maricopa County mail.maricopa.gov

Scott Vogel
Flood Control District of

602-506-4771
csv@

Maricopa County mail.maricopa.gov

lilb Michael Duncan
Flood Control District of

602-506-4732
mwd@

Maricopa County mail.maricopa.gov

Dennis Holcomb
Flood Control District of

602-506-110
dbh@

- Maricopa County mail.maricopa.gov
/

~
Flood Control District of HarryCooper@

l\d Harry Cooper
Maricopa County

602-506-2956
mail.maricopa.gov

( (r\ John HolInes
Flood Control District of

602-506-3320
jwh@

Maricopa County mail.maricopa.gov

L)
f> Tony Bokich AZTEC Engineering 602-458-7487

tbokich@
( aztec.us

0)1'( David Phelps AZTEC Engineering 602-458-9284
dphelps@
aztec.us

Jeff Engelmann
12 Engineering and

602-438-2221 jengelmann@j2design.us
Environmental Design

Aaron Allan
J2 Engineering and

602-438-2221 aallan@j2design.us
Environmental Design

71-- Ted Readyhough
12 Engineering and

602-438-2221 TReadyhough@j2design.us
Environmental Design
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Meeting Date: July 12, 2011 Meeting Time: 1:00 - 2:30 PM

Location: Flood Control District of Maricopa County (FCDMC)

Subject: FCD 2008C014, work assignment no. 4 Project: Lower EI Mirage Wash OCR

Monthly Progress Meeting No.5 Phase 2- Analysis and recommendations

Project No: AZTEC No. AZE0913-04

Attendees: Greg Jones (FCDMC meeting organizer) Lance Calvert (City of EI Mirage)
Michael Duncan (FCDMC) Tony Bokich (AZTEC)
Harry Cooper (FCDMC) David Phelps (AZTEC)
Gant Wegner (FCDMC) Jeff Engelmann (J2 Engineering and Environmental Design)

Prepared By: David Phelps / Tony Bokich Date Published: DRAFT July 27,2011

I
I
I
I
I
I
I

I. Introductions:
All were introduced.
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II. Development of Concept Plans:
A. Sheets have been cut - production work still needs to be done
B. Basin layout has been revised based on the design criteria and basin constraints discussed last month
C. Basin side slopes need to be softened and shown on the OCR rendering graphic.
D. Utility base file has been completed (concept horizontal locations only)
E. Earthwork:

- Earthwork needs to be revised to account for the fill that was placed after the project mapping. Consensus is
to use 2010 aerial photography.

F. Landscape Architecture:
- Trees planted adjacent to paths shall be selected based on high canopy (elevated 10-ft above ground) and set

back at least 2-ft from the path
- Multi-use trails to provide a 2-ft setback from vertical features

- The Consultant LA will manipulate the channel/basin side slopes and low flow to produce a more naturalistic
and aesthetically-pleasing flood control project. The Consultant Engineer and Landscape Architect will
coordinate design constraints/limitations (basin volume, invert elevations, additional restrictions) during the
development/integration of the modified grading concept in order to ensure that the hydraulic function is
maintained. Include a mention of the two restrictive grading areas identified in the meeting; 1) slope directly
adjacent to southwest corner of municipal space near EI Mirage Road, and 2) area adjacent to north side of
existing water campus.

- AASHTO guidelines for multiple use pathways require a 2' minimum offset from the edge of path for vertical

structures (lights, benches, trash cans, vegetation, etc). However, they recommend a 3' minimum when
feasible. Additional dimensions of note are: 12' wide path for multi-use and a 8' min. vertical clearance (10'
min. for underpasses). Furthermore, AASHTO requires additional pathway widths along curves that have less

than a 100' radius.
- Include language regarding design elements such as gabions, retaining walls and other vertical structures as

options to assist in slope/grading and maximizing the useable channel/basin bottom space as a future design
consideration.

- The Consultant Team will provide in-progress work products to the District for review prior to the draft
document being produced. This includes the grading concept and proposed materials and planting palette
exhibits.

III. Deliverables for Recommended Design Concept:

A. Concept plans will consist of four sheets:
- Cover Sheet
- Basin Grading Sheet (100 scale)

- Plan Profile Sheet for channel grading east of EI Mirage Road (50 scale)

RIPhoenixlProjectslAZE0913_FCD.On-CaIII04.LowerEIMirageDCRICorrespondencelMinules12011 0712.ProgMeel05Minules-DRAFT.doc
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- Profile Sheet showing low flow profile through the basin from culvert to culvert

B. Cost estimate

C. Draft DCR updated and revised for Recommended Design Concept
- Add a design recommendations section and include a statement for the final design to consider allowing mass

grading by GPS control. This could save time and construction costs when compared to the conventional

survey slope staking and grading methods.

IV. Project Schedule
A. Submit DRAFT Final DCR on July 27 th

B. Final Comments Due to AZTEC no later than COB August 1ih

C. Comment Resolution meeting August 18th

D. Submit Final DCR on August 25
th

E. Contract end date is August 25
th

V. Next Progress Meeting - Comment Resolution Meeting, August 18
th

, time TBD

ACTION ITEM: AZTEC to send Mike Duncan a copy of the concept plans to verify scale, format and intent

ACTION ITEM: AZTEC to obtain the Cactus Road Plans from Entellus (Keith Nathj
ACTION ITEM: AZTEC to schedule comment resolution meeting for August 18

th

ACTION ITEM: AZTEC to investigate the survey/design requirements for performing mass grading by GPS

control.
ACTION ITEM: AZTEC to make a recommendation for final design based on the investigation of mass grading by

GPS control.
ACTION ITEM: J2 to verify ball field size accommodates bleacher separation between the two fields

ACTION ITEM: J2 to soften basin side slopes for the Concept Plan

ACTION ITEM: J2 to provide path alignments to AZTEC for the Concept Plan

ACTION ITEM: FCDMC to provide land acquisition costs

RIPhoenixlProjectslAZE0913JC D_On-CaIlI04_LowerEIMirageDCRICorrespondencelMinutes12011 0712_ProgMeet05Minutes-DRAFT.doc
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AppendixA3

Record of Written Comments



Board of Directors

Fulton Brock, District 1
Don Stapley, District 2

Andrew Kunasek, District 3

Max Wilson, District 4
Mary Rose Wilcox, District 5

Flood Control District
of Maricopa County

RE: Lower El Mirage Wash Design Concept Report Phase 2 - Analysis and Recommendations
DRAFT - Final Design Concept Report, July 27, 2011

Tony Bokich, P.E.
AZTEC Engineering
4561 East McDowell Road
Phoenix, Arizona 85008

Dear Tony,

01 West Durango street
PhoeniX, Arizona 85009

'

one: 602-506-1501
x: 602-506-4601
: 602-505-5897

August 15.2011

I
I
I
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I
I

I
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I
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I

II
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The following are our comments for the subject report.

General Comments:

1. There should be an Executive Summ~ry that inclucles at brief summary of the selected
alternative and a graphic that shows the costs. This Executive Summary should be no more
than 2 pages.

2. Tab the appendices. Somehow create some kind of a differentiation between each appendix.
Curtently it is too difficult to f111d information in the Appendices.

3. There needs to be more details of the project within the report. What is the size of the inlet
pipe under Cactus Road? What's the volume of the basin? What was used to size the pipes?
What is the size of outlet pipe? How far do we have to chase grade into Pueblo El Mirage?
The report needs some tables or something identifying some of these details, and then
referencing back to which Appendix.

4. Description of turn area should be discussed in terms of passive or open space recreation
opportunities and NOT active/organized recreation.

5. While recognizing that the grading revisions from the Consultant LA were not incotporated
into the line work completed by AZTEC for this submittal, I think that we should combine
Appendices D and E into one. Place each concept in a pau'ed format. The grading
linework, followed by the rendered conceptual plan..

6. Add Gabions to the Materials Exhibit.

I
I
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1.0

Page 2
LEMW DCR Comments

INTRODUCTION
Second line - change to word vicinity to 'general location'

1.1 Project Area and Phasing
Second paragraph, fIrst line - Include the specific reference for the report for Phase
1 including date.

I
1.2 Background

Line 4 - the term "is reported" to be significantly less is too vague, be specific in the
numbers and where they came from.

Figure 2 - Vicinity Map
Add a date to the figure.

1.4 Overview
Paragraph 1, last line - delete the last part of the sentence starting from 'in
themselves ... '. Have the sentence stop with 'not sufficient'.

Figure 1 - Site Map
Add something to clearly show the area. It is not real clear on the map.
Add a da te to the figure.

Create bullets points that specify the specific 'needs' of the various stakeholders.
Use another word for 'needs' for example for the City's needs - use "The City
desires to include ...

Purpose and Need
Have the general purpose including adding some language that identifies additional
goals/objectives for the project that consider producing a final project outcome that
is acceptable to the community, compatible ,vith the adjacent land and resources and
provides opportunities for future multi-use functions and landscape aesthetics.

3'J paragraph - change 'The Pueblo El Mirage need' to 'The Pueblo EI Mirage
interest'. Create a new bullet point fot the Bool's, and change 'need' to 'would like'.

Parag!aph 3 -last sentence - Not quite sure what the intent of this sentence is. Are
you talking about filling in all the area, including the part owned by the city or just
tbe Bool's half?

Parag!aph 3 - 2ml sentence - change the end of the sentence to say - 350 cfs if the
dead storage within the basin is removed.

1.3

2.0 STAKEHOLDERS AND CONTACT INFOR1viATION
• Delete the words 'ami contact information' from the title.
• Delete the addresses and phone numbers from the list.
• Have a list of the stakeholders and their interest raciler than their personal

information.

• Lance's title should read City Engineer, not the Public Works Director.

I

I

I
I
II
I

I
I
I

:1
I

I
I



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

3.0

6.0

7.0

8.0

Page 3
LEI\fW DCR Comments

DATA COLLECTION
3.1 Previous Studies

Ust all the previous studies and their flow rates. This can be done in a table format.

OPPORTUNITIES AND CONTRAINTS
Change paragraph to read:
A modified version of the District's Context Sensitive Flood Hazard Mitigation (CSFHM)
Planning and Design Approach was used to establish preli.tninary concept alternatives. The
Kickoff and Brainstorming meeting held on January S, 2011 identified the context sensitive
opportunities and constraints. Prior to the Community meeting, the City of El Mirage
indicated that recreational fields should be planned for as future possibilities but not
identified as part of the conununity presentation. The Context Sensitive bullets below
reflect the Community input.

6.1 Floodi1l.g Context

4th Bullet - revise to read "Terracing within the basin site for varying levels of
inundation during varying flood levels."

6.2 Landscape Context
Revise this. title to read "Land and Resources Context"
Make sure all bullets start with an action verb for consistence.

5th Bullet - 011 the slope portion include '3:1 slopes for decomposed granite surface
may be used in limited fOlID as dictated by existing topography and where
appropria te."

6th Bullet - add futurc in front of 'active and passive recreation areas'.

Community Context
4th Bullet - revise sentence to read "Provide a projcct conceptual design that meets
the City of El Mirage maintenance needs."

Add another bullet that reads "Future multi-use fields ate ptefened to stay dryas
long a possible being the last area to be inundated.

PRELIMINARY CONCEPTS
2nd paragraph - Remove references to City asking for recreational components to be
removed. Replace or reword to suggest that a 'design was developed with mcandering side
slopes and a terraced grading concept to provide opportunities for future recreation needs
should funding become available.' or something similar.

CONCEPT ANALYSIS
Revise bullets to read:
o Effectiveness in Reducing Flooding
• Community Acceptance
• Multi-use Opportunities and Landscape Aesthetics

• Cost
• Stakeholder Acceptance
o Funding Opportunities
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9.0

Page 4
LEMW DCR Comments

8.1" 8.2, and 8.3
Add the estimated cost to each line where cost is mentioned.

RECOMIvIENDED DESIGN CONCEPTS
2nd paragraph - Expand on ownership of the Bool property and how you arrived at the
compensation. for 1.3 acres.

I
I

9.2

9.3

Landscape Context - should read 'Land and Resources Context'
3n1 line - replace the word 'playground' with 'future recreational'

Community Context
1'1 bullet - activations should read 'activities,'

I
I
I
I
I
I
I
I
I
I
I
I
I

102 Drainage Design Criteria
Add a bullet that includes the required volume needed in the basin.

Th Bullet - replace 'Future little league terrace area' with 'Future active recreation area'

8th Bullet - change sentence to read 'Pad for future restrooms and/or public buildings "vill
need to be elevated above the 100-yr \X1SEL:

Figure 3:
Rename this figure to be Flood Control Improvements - Design Concepts. Remove the
implication that it is just for landscape.

A general 3:1 slope is preferred along the north side of the water tank.

Indicate downstream fence removal/modification at Tract N/Pueblo property

11.0 FINAL DESIGN RECOMMENDATIONS
11.1 IGAs and Permits

The IGA is not really something needed for Design Reconunendations.

1Sf paragraph, last sentence. This sentence is out of place, it could be in its own
paragraph expanding on the temporary easement.

Don't know if we need to dictate that a 404 is necessary at this stage, rather that it
should be investigated to determine if one is needed. We don't want to trap
ourselves into a corner when we haven't completed that determination yet.

11.2 Next Steps
Survey and Mapping, -last sentence. 'generated to a level acceptable for fmal design'
is too general.

Utilities .- specify pot holing. Can you give any specific on where pot holing may be
needed?
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Page 5
LE;\I\\1 DCR Comments

Drainage and Basin Design
There needs to be some speci£cs, somewhere in the document. What is the volume
needed for the basin?

2nd paragraph" 1st line - change the word 'can' to must.

2nd paragraph, last sentence - This sentence talks about design criteria provided
about, but no specifics were given.

4th paragraph - The statement says «~\ geotechnical investigation will be required",
but no reason is given.

Appendi'{ A1 - Project Contacts
Greg questions having contacts in the document. He wants his name and phone
number not listed.

Appendix C, 15.% plans - Proposed Contours used for Stage-Storage Rating Cmve
At the top of the page in the Hydraulic Function for Concept Design box, the 100-yr
Outflow says 185 cfs, everywhere else it says 230 efs.

Please let me know if you have any questions. on our comments.

Sincerely,

Valerie A. Swick. E.I.T., CFM, PH
Project Manager



We have reviewed the draft report and have the following comments:

1. Report / Appendices: Label the area and contour map exhibits.

2. Report / Appendices: Include a HEC-l schematic map in the report.

I
I
I
I
I
I
I

David T. Phelps

From:
Sent:
To:
Cc:
Subject:

Valerie Swick - FCDX [vas@mail.maricopa.gov]
Wednesday, June 15, 2011 9:25 AM
Tony Bokich; David T. Phelps
Michael Duncan - FCDX; John Holmes - FCDX
Lower EI Mirage Wash OCR - Phase 2 draft report comments

I
I
I
I
I
I
I
I
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3. Report / Appendices: Table 8.1, pg. 11, "Operations and Maintenance Cost" reads "equal" for each
concept. However, on pg. 2, a "disadvantage" of Concept 2 is increased maintenance. Do we want to add
that to the results in Table 8.1?

4. Report / Appendices: On the spreadsheet entitled "Stage - Discharge Data for West Cactus Basin" for
Concept No.1, indicate the source of the rating table data, reference to Phase 1 report or include the output
data sheets from the analysis.

5. The previous project cost estimates assumed using half of the jointly owned parcel as baseline. For the (at
least) selected alternative we would have a true-zero baseline for the estimate. If this is not in the report, it
should be added. This will facilitate tlle development of the related IGA, where all contributions by tlle city
are important.

Please let me know if you have any questions.

Valerie A Swick
Project Manager
Flood Control District ofMaricopa County
2801 W Durango Sf.
Phoenix, AZ 85009
vas@mail. maricopa. gov
Direct: (602) 506-2929
Fax: (602) 506-8561

1
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AppendixA4

Record of Comment Resolution



- - - - - - - - - - - - - - - - - - -
DESIGN REVIEW COMMENTS & RESOLUTION FORM

Project Name: Submittal Stage:
Disposition Codes:

Lower EI Mirage Wash Design Concept Report Phase 2 - Analysis and Recommendations DRAFT - Final Design Concept Report, July 27, 2011 A. Will Comply

B. Consultant to Evaluate
Aztec Project No: Consultant: C. Client to Evaluate
AZE0913-04 AZTEC Engineering D. No Further Action
Date Received: AUCJust 15th 2011 Date Returned: AUGust 25th 2011

Agency Reviewer
Location

Review Comments Response By Initial Disposition Response Final Disposition Verified ByNo.
Sheet #

Flood Control
There should be an Executive Summary that includes

1 District of VAS General
a brief summary of the selected alternative and a

TAB A Will add Executive Summary A TAB

Maricopa
graphic that shows the costs. This Executive Summary

should be no more than 2 pages.

Flood Control Tab the appendices. Somehow create some kind of a
Separation between the appendices will be provided

2 District of VAS General differentiation between each appendix. Currently it is DTP A A DTP

Maricopa too difficult to find information in the Appendices.
by using colored paper dividers.

There needs to be more details of the project within

the report. What is the size of the inlet pipe under

Flood Control
Cactus Road? What's the volume ofthe basin? What Section 9.1 already has much ofthis detail, but will

3 District of VAS General
was used to size the pipes? What is the size of outlet

TAB A
expand the text to clarify and emphasize. The

A TAB

Maricopa
pipe? How far do we have to chase grade into Pueblo Executive Summary also contains new information in

El Mirage? The report needs some tables or this regard.

something identifying some of these details and then

referencing back to which Appendix.

Flood Control Description of turf area should be discussed in terms

4 District of VAS General of passive or open space recreation opportunities and J2 A Will revise text A TAB

Maricopa NOT active/organized recreation.

While recognizing that the grading revisions from the We combined D and E as suggested. Note that

Flood Control
Consultant LA were not incorporated into the line we created a new Figure 3 named "Design Concept

5 District of VAS General
work completed by AZTEC for this submittal, I think

DTP A
Schematic" that shows the Consultant LA contouring

A TAB

Maricopa
that we should combine Appendices D and E into one. on a dimensioned schematic. In addition, it shows the

Place each concept in a paired format. The grading new location of the future active recreation areas.

linework, followed by the rendered conceptual plan. See comments 39 & 41.

Flood Control

6 District of VAS General Add Gabions to the Materials Exhibit. J2 A Will do. A TR

Maricopa

Flood Control INTRODUCTION

7 District of VAS 1.0 Second line - change to word vicinity to 'general TAB A Will do. A TAB

Maricopa location'

R: \Phoen ix\Projeets\AZE0913_FCD_0 n-Ca11\04_LowerEIMirageDCR\Tech nica1\0 ra inage\Documents\Comments\2011_0824_LEMW_DCR-Repo rt_FinaI CommentJorm_tab .xls 10f9



- - - - - - - - - - - - - - - - - - -
DESIGN REVIEW COMMENTS & RESOLUTION FORM

Project Name: Submittal Stage:
Disposition Codes:

Lower EI Mirage Wash Design Concept Report Phase 2 - Analysis and Recommendations DRAFT - Final Design Concept Report, July 27, 2011 A. Will Comply

B. Consu Itant to Evaluate
Aztec Project No: Consultant: C. Client to Evaluate
AZE0913-04 AZTEC Engineering D. No Further Action
Date Received: August 15th 2011 Date Returned: Auqust 25th 2011

Agency Reviewer
Location

Review Comments Response By Initial Disposition Response Final Disposition Verified ByNo.
Sheet #

Flood Control
Project Area and Phasing

8 District of VAS 1.1
Second paragraph, first line - Include the specific

TAB A Will do. A TAB

Maricopa
reference for the report for Phase

1 includine date.

Flood Control
Background

9 District of VAS 1.2
Line 4 - the term "is reported" to be significantly less

TAB A Will do. A TAB

Maricopa
is too vague, be specific in the numbers and where

thev came from.

Purpose and Need

Have the general purpose including adding some

Flood Control
language that identifies additional goals objectives for

10 District of VAS 1.3
the project that consider producing a final project

TAB A Will do. A TAB

Maricopa
outcome that is acceptable to the community,

compatible with the adjacent land and resources and

.. provides opportunities for future multi-use functions

and landscape aesthetics.

Flood Control
Create bullets points that specify the specific 'needs'

of the various stakeholders. Use another word for
11 District of VAS 1.3 TAB A Will do. A TAB

Maricopa
'needs' for example for the City's needs - use "The

City desires to include ...

Flood Control 3rd paragraph - change 'The Pueblo EI Mirage need'

12 District of VAS 1.3 to 'The Pueblo EI Mirage interest'. Create a new bullet TAB A Will do. A TAB

Maricopa point for the Bool's and change 'need' to 'would like'.

Flood Control
Overview

13 District of VAS 1.4
Paragraph 1, last line - delete the last part of the

TAB A Will do. A TAB

Maricopa
sentence starting from 'in themselves ... '. Have the

sentence stop with 'not sufficient'.

Flood Control Paragraph 3 - 2rd sentence - change the end of the

14 District of VAS 1.4 sentence to say - 350 cfs if the dead storage within TAB A Will do. A TAB

Maricopa the basin is removed.

R:\Phoen ix\Projects\AZE0913_FCD_0 n-Ca11\04_LowerEI MirageDCR\TechnicaI\Drainage\Documenls\Commenls\2011_0824_LE MW_DCR-ReportJinaI Commenl_Form_lab.xIs 20f9



- - - - - - - - - - - - - - - - - - -
DESIGN REVIEW COMMENTS & RESOLUTION FORM

Project Name: Submittal Stage:
Disposition Codes:

Lower EI Mirage Wash Design Concept Report Phase 2 - Analysis and Recommendations DRAFT - Final Design Concept Report, July 27, 2011 A. Will Comply

B. Consultant to Evaluate
Aztec Project No: Consultant: C. Client to Evaluate
AZE0913-04 AZTEC En~ineerin~ D. No Further Action
Date Received: Au']ust 15th 2011 Date Returned: Auaust 25th, 2011

Agency Reviewer
Location

Review Comments Response By Initial Disposition Response Final Disposition Verified ByNo.
Sheet #

Paragraph 3 -last sentence - Not quite sure what the
Flood Control intent of this sentence is. Are

15 District of VAS 1.4 you talking about filling in all the area, including the TAB A The sentence has been modified to be clearer. A TAB

Maricopa part owned by the city or just

the Bool's half?

Flood Control Site Map

16 District of VAS Figure 1 Add something to clearly show the area. It is not real TAB A Will do. A TAB

Maricopa clear on the map. Add a date to the figure.

Flood Control

17 District of VAS Figure 2
Vicinity Map

TAB A Will do. A TAB

Maricopa
Add a date to the figure.

Flood Control STAKEHOLDERS AND CONTACT INFORMATION

18 District of VAS 2.0 Delete the words 'and contact information' from the TAB A Will do. A TAB

Maricopa title.

Flood Control
Delete the addresses and phone numbers from the

19 District of VAS 2.0 TAB A Will do. A TAB

Maricopa
list.

Flood Control
Have a list ofthe stakeholders and their interest

20 District of VAS 2.0 TAB A Will do. A TAB

Maricopa
rather than their personal information.

Flood Control
Lance's title should read City Engineer, not the Public

21 District of VAS 2.0 TAB A Will do. A TAB

Maricopa
Works Director.

Flood Control Previous Studies
22 District of VAS 3.1 List all the previous studies and their flow rates. This TAB A Will add a table to the report. A TAB

Maricopa can be done in a table format.

R:\Phoenix\Projects\AZE0913_FCD_On-Call\04_LowerEIMirageDCR\Technical\Drainage\Documents\Comments\2011_0824_LEMW_DCR-Report_Final Comment_Form_tab.xls 30f9
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DESIGN REVIEW COMMENTS & RESOLUTION FORM

Project Name: Submittal Stage:
Disposition Codes:

Lower EI Mirage Wash Design Concept Report Phase 2 - Analysis and Recommendations DRAFT - Final Design Concept Report, July 27, 2011 A. Will Comply

B. Consultant to Evaluate
Aztec Project No: Consultant: C. Client to Evaluate
AZE0913-04 AZTEC Engineering D. No Further Action
Date Received: Au,:/ust 15th, 2011 Date Returned: AUGust 25th 2011

No. Agency Reviewer
Location

Review Comments Response By Initial Disposition Response Final Disposition Verified By
Sheet #

OPPORTUNITIES AND CONSTRAINTS

Change paragraph to read:

A modified version of the District's Context Sensitive

Flood Hazard Mitigation (CSFHM)

Planning and Design Approach was used to establish
Flood Control preliminary concept alternatives. The Kickoff and

23 District of VAS 6.0 Brainstorming meeting held on January 5,2011 TAB A Will do. A TAB
Maricopa identified the context sensitive opportunities and

constraints. Prior to the Community meeting, the City

of EI Mirage indicated that recreational fields should

be planned for as future possibilities but not identified

as part of the community presentation. The context

Sensitive bullets below reflect the Community input.

Flood Control
Flooding Context

24 District of VAS 6.1
4th Bullet - revise to read "Terracing within the basin

TAB A Will do. A TAB

Maricopa
site for varying levels of inundation during varying

flood levels."

Flood Control
Landscape Context

25 District of VAS 6.2
Revise this tide to read "Land and Resources Context"

J2 A Will do. A TAB
Maricopa

Make sure all bullets start with an action verb for

consistence.

Flood Control
5th Bullet - on the slope portion include '3:1 slopes for

26 District of VAS 6.2
decomposed granite surface may be used in limited

TAB A Will do. A TAB
Maricopa

form as dictated by existing topography and where

appropriate."

Flood Control

27 District of VAS 6.2
6th Bullet - add future in front of 'active and passive

J2 A Will do. A TAB
Maricopa

recreation areas'.

Flood Control
Community Context

28 District of VAS 6.3
4th Bullet - revise sentence to read "Provide a project

J2 A Will do. A TAB
Maricopa

conceptual design that meets the City of EI Mirage

maintenance needs."

R:\Phoenix\Projects\AZE0913_FCO_On-Call\04_LowerEIMirageDCR\Technical\Drainage\Documents\Comments\2011_0824_LEMW_DCR-Report_Final Comment_Form_tab.xls 4of9



- - - - - - - - - - - - - - - - - - -
DESIGN REVIEW COMMENTS & RESOLUTION FORM

Project Name: Submittal Stage:
Disposition Codes:

Lower EI Mirage Wash Design Concept Report Phase 2 - Analysis and Recommendations DRAFT - Final Design Concept Report, July 27, 2011 A. Will Comply

B. Consultant to Evaluate
Aztec Project No: Consultant: C. Client to Evaluate
AZE0913-04 AZTEC Engineering

D. No Further Action
Date Received: Au 'Just 15th 2011 Date Returned: AUGust 25th, 2011

No. Agency Reviewer
Location

Review Comments Response By Initial Disposition Response Final Disposition Verified By
Sheet #

Flood Control Add another bullet that reads "Future multi-use fields We have had several comments regarding the naming

29 District of VAS 6.3 are preferred to stay dryas J2 B of the recreational fields. Suggest using "future active A TR

Maricopa long a possible being the last area to be inundated. recreational areas", see comment #37.

PRELIMINARY CONCEPTS

2nd paragraph - Remove references to City asking for

Flood Control
recreational components to be removed. Replace or

30 District of VAS 7.0
reword to suggest that a 'design was developed with

TAB A Will do. A TAB

Maricopa
meandering side slopes and a terraced grading

concept to provide opportunities for future recreation

needs should funding become available.' or

something similar.

CONCEPT ANALYSIS

Revise bullets to read:

Flood Control
• Effectiveness in Reducing Flooding

31 District of VAS 8.0
• Community Acceptance

TAB A Will do. A TAB

Maricopa
• Multi-use Opportunities and Landscape Aesthetics

• Cost
• Stakeholder Acceptance

• Funding Opportunities

Flood Control 8.1

32 District of VAS 8.2
Add the estimated cost to each line where cost is

Will do. TABTAB A A
Maricopa 8.3

mentioned.

Flood Control
RECOMMENDED DESIGN CONCEPTS

33 District of VAS 9.0
2nd paragraph - Expand on ownership of the Baal

TAB A Will provide a more detailed explanation. A TAB

Maricopa
property and how you arrived at the compensation

for 1.3 acres.

Flood Control Landscape Context - should read 'Land and Resources

34 District of VAS 9.2 Context' 3rd line - replace the word 'playground' with J2 A Will do. A TAB

Maricopa 'future recreational'

Flood Control

3S District of VAS 9.3
Community Context

TAB A Will do. A TAB

Maricopa
2nd bullet - activations should read 'activities'

R:\Ph oenix\Projects\AZE0913_FCD_On -Ca11\04_LowerEI MirageDCR\Technica I\Dra inage\Documents\Comments\2011_0824_LEMW_DCR-Report_FinaI Comment_Form_tab.x Is 50f9
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DESIGN REVIEW COMMENTS & RESOLUTION FORM

Project Name: Submittal Stage:
Disposition Codes:

Lower EI Mirage Wash Design Concept Report Phase 2 - Analysis and Recommendations DRAFT - Final Design Concept Report, July 27, 2011 A. Will Comply

B. Consultant to Evaluate
Aztec Project No: Consultant: C. Client to Evaluate
AZE0913-04 AZTEC Engineerinl~ D. No Further Action
Date Received: Au')Ust 15th 2011 Date Returned: Auqust 25th 2011

Agency Reviewer
Location

Review Comments Response By Initial Disposition Response Final Disposition Verified ByNo.
Sheet #

Flood Control Drainage Design Criteria

36 District of VAS 10.0 Add a bullet that includes the required volume TAB A Will do. A TAB

Maricopa needed in the basin.

Flood Control
7th Bullet - replace 'Future little league terrace area'

We revised the bullet as requested, but added

37 District of VAS 10.0 DTP A something to differentiate between the western and A TAB

Maricopa
with 'Future active recreation area'

southern future active recreation areas.

Flood Control 8th Bullet - change sentence to read 'Pad for future

38 District of VAS 10.0 restrooms and/ or public buildings will need to be TAB A Will do. A TAB

Maricopa elevated above the 100-yr WSEL.'

Flood Control Rename this figure to be Flood Control Improvements Suggest renaming this figure Flood Control

39 District of VAS Figure 3 - Design Concepts. Remove the implication that it is TAB C Improvements - Design Concept Rendering. See also A TAB

Maricopa just for landscape. comment 41

Flood Control
A general 3:1 slope is preferred along the north side

40 District of VAS Figure 3 J2 B General 3:1 slopes are provided. A TAB

Maricopa
of the water tank.

Per discussions with Valerie, AZTEC will be adding a

Flood Control
new Figure 3 and the current Figure 3 will become

41 District of VAS Figure 3
Indicate downstream fence removal/modification at

J2 B
Figure 4. The new Figure 3, Design Concept

A TAB

Maricopa
Tract N/ Pueblo property Schematic, will depict the downstream fence

removal/modification. This figure is a graphic version

of the Concept Plan.

Flood Control IGAs and Permits

42 District of VAS 11.1 The IGA is not really something needed for Design TAB A Will delete reference to IGAs. A TAB

Maricopa Recommendations.

Flood Control 1st paragraph, last sentence. This sentence is out of
Agree. This has been rewritten and included as a

43 District of VAS 11.1 place, it could be in its own paragraph expanding on TAB A A TAB

Maricopa the temporary easement.
bullet item in Section 11.2.
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Project Name: Submittal Stage:
Disposition Codes:

Lower EI Mirage Wash Design Concept Report Phase 2 - Analysis and Recommendations DRAFT - Final Design Concept Report, July 27, 2011 A. Will Comply

B. Consultant to Evaluate
Aztec Project No: Consultant: C. Client to Evaluate
AZE0913-04 AZTEC En~ineerin~ D. No Further Action
Date Received: Auqust 15th 2011 Date Returned: Auqust 25th 2011

No. Agency Reviewer
Location

Review Comments Response By Initial Disposition Response Final Disposition Verified By
Sheet #

Don't know if we need to dictate that a 404 is

Flood Control necessary at this stage, rather that it should be
The language has been softened to indicate the need

44 District of VAS 11.1 investigated to determine if one is needed. We don't TAB A A TAB

Maricopa want to trap ourselves into a corner when we haven't
for investigating the need for a permit.

completed that determination yet.

Flood Control Next Steps

45 District of VAS 11.2 Survey and Mapping -last sentence. 'generated to a TAB A Agree. Text will be revised accordingly. A TAB

Maricopa level acceptable for final design' is too general.

Flood Control Utilities - specify pot holing. Can you give any specific

46 District of VAS 11.2 on where pot holing may be TAB C Will investigate and add specifics to this section. A TAB

Maricopa needed?

Flood Control Drainage and Basin Design Section 9.1 already has much of this detail, but will

47 District of VAS 11.2 There needs to be some specifics, somewhere in the TAB A expand the text to clarify and emphasize and also add A TAB

Maricopa document. What is the volume needed for the basin? this information to the Executive Summary.

Flood Control
Drainage and Basin Design 2nd

48 District of VAS 11.2 TAB A Will do. A TAB

Maricopa
paragraph, 1st line - change the word 'can' to must.

Flood Control
Drainage and Basin Design 2nd

49 District of VAS 11.2
paragraph, last sentence - This sentence talks about

TAB A Will add additional information. A TAB

Maricopa
design criteria provided about, but no specifics were

given.

Flood Control Drainage and Basin Design 4th

50 District of VAS 11.2 paragraph - The statement says "A geotechnical TAB A Will add additional information. A TAB

Maricopa investigation will be required", but no reason is given.

Flood Control
Project Contacts

51 District of VAS Appendix Ai
Greg questions having contacts in the document. He

TAB A Will do. A TAB

Maricopa
wants his name and phone

number not listed.
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Project Name: Submittal Stage:
Disposition Codes:

Lower EI Mirage Wash Design Concept Report Phase 2 - Analysis and Recommendations DRAFT - Final Design Concept Report, July 27, 2011 A. Will Comply

B. Consultant to Evaluate
Aztec Project No: Consultant: C. Client to Evaluate
AZE0913-04 AZTEC En~ineerin~ D. No Further Action
Date Received: Au Just 15th, 2011 Date Returned: AUGust 25th 2011
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15% plans - Proposed Contours used for 5tage-

Flood Control Storage Rating Curve

52 District of VAS Appendix C At the top of the page in the Hydraulic Function for TAB A Will revise and clarify. A TAB

Maricopa Concept Design box, the 100-yr Outflow says 185 cfs,

everywhere else it says 230 cfs.

Flood Control
Michael Appendix H, At the top of Sheet 2 of the 15% plans, the 100-yr We removed the HYDRAULIC FUNCTION FOR

53 District of DTP A A TAB

Maricopa
Duncan Sheet 2 Outflow Q is shown as 185 cfs; CONCEPT DESIGN box

Flood Control
Michael Appendix H, At the bottom of Sheet 3 of the 15% plans the Design We changed the text to read MAXIMUM DISCHARGE

54 District of DTP A A TAB
Duncan Sheet 3 Q is 230 cfs =230 cfs on sheet 3 of the 15% plans.

Maricopa

Flood Control
Michael

In the HEC-1 output of App. C, there is no 185 cfs. (If Rounding up was an error and has been rectified to

55 District of Appendix C this is not the design model, the design model should DTP A 180 per the requirements in the Scope of Work. Basin A DTP

Maricopa
Duncan

also be included in report); Outflow node SRD53 is 182 cfs.

Flood Control
Michael At section 6.1 (page 7) and section 10.2 (page 13) of

56 District of 6.1 TAB A Will clarify. 230 cfs is maximum allowable discharge. A TAB
Duncan the report, the outflow is 230 cfs.

Maricopa

Flood Control
Michael The 185 cfs should be explained and documented in

57 District of TAB A Will do. A TAB

Maricopa
Duncan the text of the report

Under Drainage Design Criteria. - This section needs
Section 9.1 contains much of this information.

to detail the design parameters used to develop the
Freeboard and channel N-values will be added.

Flood Control recommended plan. i.e. Volumes, Q's (100 year 6
Sediment yield and scour were not a part of the

58 District of Greg Jones hour at upstream, downstream, and a key project TAB B, D A TAB

Maricopa areas) , N-values, freeboard, scour depth, sediment
project scope but verbiage has been added to Section

11.6 to clarify the need for a sediment yield analysis
yield, etc. If the 15% plans have this data, then just

during final design.
reference the 15% plan and cut down the written text.

Flood Control
Under Design Considerations. This section should be

59 District of Greg Jones
and include any Items that the Engineer feels that

TAB A Will do. This section has been expanded accordingly. A TAB

Maricopa
additional investigation / attention is needed and

why.
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Lower EI Mirage Wash Design Concept Report Phase 2 - Analysis and Recommendations DRAFT - Final Design Concept Report, July 27, 2011 A. Will Comply

B. Consultant to Evaluate
Aztec Project No: Consultant: C. Client to Evaluate
AZE0913-04 AZTEC Eneineerine D. No Further Action
Date Received: Au Just 15th 2011 Date Returned: Auqust 25th 2011
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Under Environmental in the Design Considerations.

The Consultant makes recommendations for 404
delineation, 402 clean water permit, Arch

investigation, T&E investigations, and extra. I have

problems with these statements when in fact the

work/investigation may not be necessary.

• The project is up-stream of a golf course and thus

no nexus to require a 404.
Text will be revised to suggest that:

Flood Control • The 402 permit should fall under the cities current
60 District of Greg Jones permit. The water is not being diverted any TAB / JH D,A,A,A

the need for an AZPDES permit, a jurisdictional
A TAB

Maricopa differently, no new pollutants are being added, etc.,
delineation for a 404 Permit, and cultural surveys will

so why does this project necessitate the need for
be investigated and determined during final design.

testing and etc. beyond what is currently being done?

• A quick statement that to the effect that T&E should

be considered but it unlikely that any T&E will be

observed.

• The Arch should reference the ADMP and indicated

whether or not there was not sites identified for this

area.
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Aztec No. AZE0913-02

DESIGN REVIEW COMMENTS & RESOLUTION FORM
1-::----:----:-:-:---~:-:"':"':' ------...,---------------------------1Disposition Codes:
Project Name: FeD 2008C014 WA#2 Submittal: A. Will Comply

Lower EI Mirage Wash OCR, Phase 2 - Analysis and DRAFT OCR for Phase 2, dated May 17, 2011 B. Consultant to Evaluate

Recommendations C. Client to Evaluate
D. No Further Action

Item
Comment #

Location (sheet/
Review Comments Code Response Responder

No.
Agency Reviewer

DWG#)

1 FCDMC 1
Report /

Label the area and contour map exhibits A dtp
Appendices

2 FCDMC 2
Report /

Include a HEC-1 schematic map in the report. A dtp
Appendices

Table 8.1, pg. 11, "Operations and Maintenance Cost" reads
Revised the disadvantage description for Concept 2 on page

3 FCDMC 3
Report / "equal" for each concept. However, on pg. 2, a "disadvantage" of

A 10 to read" - Longer outlet increases maintenance, but not dtp
Appendices Concept 2 is increased maintenance. Do we want to add that to

significantly"
the results in Table 8.1?

On the spreadsheet entitled "Stage - Discharge Data for West

4 FCDMC 4
Report / Cactus Basin" for Concept No.1, indicate the source of the rating

A dtp
Appendices table data, reference to Phase 1 report or include the output data

sheets from the analysis.

The previous project cost estimates assumed using half of the

jointly owned parcel as baseline. For the (at least) selected

FCDMC General
alternative we would have a true-zero baseline for the estimate. The baseline comparison for this project includes land

dtp5 5
Ifthis is not in the report, it should be added. This will facilitate

A
acquisition. The acreage of acquisition has been minimized.

the development of the related IGA, where all contributions by

the city are important.

6

7

8

9

10
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APPENDIXC
Stage-Storage-Discharge Data for Concept Design

Copies of the following data are provided:
- HEC-l routing diagram developed during Phase 1
- Pertitnent portions of the HEC-l output file used to model West

Cactus Basin Improvements for the Concept Design
- Stage-storage-discharge backup data

A digital copies of HEC-l are provided in Appendix I. Refer to the Phase
1 Study Report for details regarding the contributing watershed HEC-l
from the ADMPU-AHA (2009).
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FLOOD HYDRQGRAPH PACKAGE
JUN 1998

VERSION 4.1I RUN DATE 21JUL11 TIME

(HEC-l)

16:41:10

U. S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER

609 SECOND STREET
OAVIS, CALIFORNIA 95616

(916) 756-1104

I
I
I

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

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HEC10B, AND HEC1KW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED wITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN?? VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS :WRITE STAGE FREQUENCY,
DSS: READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE: GREEN AND AMPT INFILTRATION
KINEHATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

I
'I LINE

HEC-1 INPUT

ID 1. 2 3 4 ...•... 5 6 7 •.••... 8 9 10

PAGE

Appendix C
Page 1 of 13

1106.6)

2009

County
Tanks ADMPU lUiA

Date: 07/2112011 - dtp

2000

Design Concept for West Cactus Basin
Filename: LEMW-03.oh1

o

FCDMC CONTRACT 2007C031
BY HDR ENGINEERING (#79902)
EXISTING CONDITIONS WITH CIP-AUGUST
MAJOR BASIN 01

FILE NAME: ECIP-HB1.DAT

Flood Control District of Maricopa
L303 EX CIP MBOl - Loop 303/ White
100 'fEAR -
24 Hour Storm
Unit Hydrograph: S-Graph
08/18/2009

HDR

FOLLOWING ARE THE CHANGES BY FCDHC:
1. Removed SRD14. - by JWH 10-16-09
FILE NAME: WT1EC01.DAT

For details concerning changes to this HEC-l model, please contact
FCDMC, H&H Branch.

..,. * .. * .. '* .. ** '* '* '" .o, '* '* ** .. '" ** ** * .. ** *** ** .. **** .. * * * * ** **** ..

Filename: LEMW-03. ihl

5
15

3

AZTEC revisions for FCD2008C014, Work Assignment No.2 are listed below:
1. Extracted portion of Major Basin D draining to CPD54 (Lower El Mirage)
2. Removed operation SRD42 (model large capacity culvert @ Cactus Rd.)
3. Revised operation SRD53 (model future west cactus basin - Concept 1)

Note: SRD53 (west cactus basin) contains the current preliminary design
Preliminary Design Assumptions:
- Basin rough grading, dated 6/28/2011
- Outlet is a single new 60" pipe, inlet control (invert

ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
IT
IN
10
* DIAGRAM

JD 3.480 0.0001
PC 0.000 0.002 0.005 0.008 O. 011 0.014 0.017 0.020 0.023 0.026
PC 0.029 0.032 0.035 0.038 0 .041 0.044 0.048 0.052 0.056 0.060
PC 0.064 0.068 0.072 0.076 0 .080 0.085 0.090 0.095 0.100 0.105
PC 0.110 0.115 0.120 0.126 0.133 0.140 0.147 0.155 0.163 0.172
PC 0.181 0.191 0.203 0.218 0.236 0.257 0.283 0.387 0.663 0.707
PC 0.735 0.758 0.776 0.791 0.804 0.815 0.825 0.834 0.842 0.849
PC 0.856 0.863 0.869 0.875 0.881 0.887 0.893 0.898 0.903 0.908
PC 0.913 0.918 0.922 0.926 0.930 0.934 0.938 0.942 0.946 0.950
PC 0.953 0.956 0.959 0.962 0.965 0.968 0.971 0.974 0.977 0.980
PC 0.983 0.986 0.989 0.992 0.995 0.998 1.000
JD 3.393 5.0
JD 3.306 10.0
JD 3.219 20.0
JD 3.132 30.0

HEC-1 INPUT PAGE

1
2
3
4
5
6
7
8
9

10
11
12
13
14
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16
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30
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32
33
34
35
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39
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Lower EI Mirage Wash OCR, Phase 2
1OO-yr Existing conditions, with CIP
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I
I LINE ID 1. 2 3 4 5 6 7 •...... 8 •...... 9 10

I
54
55
56

JD 3.028
JD 2.965
JD 2.927

60.0
90.0

120.0

DATA REMOVED FROM HARD COPY - Refer to digital copy of output
I

57
58
59

KK
KM
BA

D03BASIN
BASIN BOUNDARY FROM KINGSWOOD PARKE

0.723

I
I
I
I
I
I
I

652 KK CPD39COMBINE
653 HC 2 6.813

654 KK D39D42ROUTE
655 KM Cross-section: Cross-section determined from Waddell
656 KM Road Drainage Improvement CAR Final
657 KM by HDR dated April 10, 2009, RLLE1
658 RS 3 FLOW
659 RC 0.030 0.030 0.030 5691 0.0039 0.00
660 RX 0.00 30.00 38.00 54.00 76.50 104.00 139.00 154.00

661 RY 10.00 4.00 4.00 0.00 0.00 0.00 7.00 10.00

662 KK D42BASIN
663 KM BASIN BOUNDARY FROM PARQUE VERDE MULTI PHASE
664 KM DYSART SCHOOL DISTRICT, AND BUENA VISTA
665 BA 0.994
666 LG 0.24 0.24 5.20 0.29 32
667 UI 0 150 594 890 1330 1722 1186 816 463 246
668 UI 148 46 46 45 0 0 0 0 0 0
669 UI 0 0 0 0 0 0 0 0 0 0
670 UI 0 0 0 0 0 0 0 0 0 0
671 UI 0 0 0 0 0 0 0 0 0 0

672 KK DD42REDIVERT
673 KM Retention volume estimated based on aerial, Cactus and Dysart
674 KM Subdivision and Parque Verde - No Reports available
675 DT RD42 71. 8 0.0
676 DI 0.0 500.0 5000.0 50000.0 0.0 0.0 0.0 0.0 0.0 0.0
677 DQ 0.0 500.0 5000.0 50000.0 0.0 0.0 0.0 0.0 0.0 0.0

678 KK CPD42COMBINE
679 HC 3 9.87

HEC-1 INPUT PAGE 18

LINE ID ....... 1 ....... 2 .... ... 3. . ..... 4 ....... 5 ....... 6 ....... 7 ..... .. 8 .... .. . 9. . .10

680 KK D42D53ROUTE
681 KM Cross-section: Cross-section determined from
682 KM Waddell Road Drainage Improvement CAR Final
683 KM by HDR dated April 10, 2009, RLE3
684 RS 1 FLOW
685 RC 0.030 0.030 0.030 1558 0.0020 0.00
686 RX 0.00 10.00 22.00 97.00 171. 00 172.00 184.00 194.00
687 RY 3.50 3.00 0.00 0.00 0.00 0.00 3.00 3.50

688 KK D53BASIN
689 KM BASIN BOUNDARY FROM EL MIRAGE MARKET PLACE, RANCHO MIRAGE UNIT 3
690 BA 0.118
691 LG 0.31 0.32 4.60 0.36 11
692 UI 0 55 169 306 215 107 39 12 9 0
693 UI 0 0 0 0 0 0 0 0 0 0
694 UI 0 0 0 0 0 0 0 0 0 0
695 UI 0 0 0 0 0 0 0 0 0 0
696 UI 0 0 0 0 0 0 0 0 0 0

697 KK DD53REDIVERT
698 KM Retention volume estimated based on aerial
699 DT RD53 12.1 0.0
700 DI 0.0 500.0 5000.0 50000.0 0.0 0.0 0.0 0.0 0.0 0.0

Appendix C
Page 2 of 13

Design Concept for West Cactus Basin
Filename: LEMW-03.oh1

STOR
0.64 4.60 17.30 27.60 56.30

139.00 426.00 827.00 1295.00
1108.00 1110.00 1112.00 1114.00 1116.00

* Storage behind Cactus Road - 2009 ADMPU data REMOVED by AZTEC
* To account for future Cactus Culvert (large capacity - no attenuation)
• KK SRD42STORAGE
* KM Storage behind Cactus Road

• KO
• RS
• SV
* SQ
• SE1105.3

Lower EI Mirage Wash OCR, Phase 2
1OO-yr Existing conditions, with CIP

I
I

I
I
I
I
I
I



I
I 701 DQ 0.0 500.0 5000.0 50000.0 0.0 0.0 0.0 0.0 0.0 0.0

I
I
I
I
I
I
I
I

702
703
704

705
706
707
708
709
710
711
712

713
714

715
716

LINE

717
718
719
720
721
722
723
724

725
726
727
728
729
730
731
732
733

KK CPD53COHBINE
KO 1 2
HC 2 9.988

KK SRD53STORAGE
KH West Cactus Basin - 2009 ADMPU data revised by AZTEC
KH Preliminary Basin design No 2. Rough grading plan of 6/28/2011
KH Outlet = 1-60" pipe rating curve (Invert = 1106.61
KO 1 2
RS 1 STOR
SV 0 0.17 2.3 6.5 14.1 25.1 37.3 52.3 70.7 77 .0
SV 82.5 91. 4 113.6

SQ 0 5 10 30 60 92 127 165 195 207
SQ 213 222 242

SE 1106.6 1107 1108 1109 1110 1111 1112 1113 1114 1114.3
SE 1114.6 1115 1116

HEC-l INPUT

ID 1 2 3 4 5 6 7 8 9 10

KK D53D54ROUTE

KH Cross-section: Cross-section determined from
KI1 Waddell Road Orainage Improvement CAR Final
KH by HDR dated April 10, 2009, RLE4
RS 4 FLOW
RC 0.030 0.030 0.030 3999 0.0038 0.00
RX 0.00 36.00 39.00 42.00 45.00 48.00 51.00 87.00
RY 1102.8 1096.80 1096.80 1096.80 1096.80 1096.80 1096.80 1102.80

KK D43BASIN
KH BASIN BOUNDARY FROH HONTA BLANCA ESTATES, SUNNYVALE AND SUNDIAL
BA 0.500
LG 0.25 0.25 4.70 0.37 33
UI 0 75 299 448 669 867 596 410 233 124
UI 75 23 23 23 0 0 0 0 0 0
UI 0 0 0 0 0 0 0 0 0 0
UI 0 0 0 0 0 0 0 0 0 0
UI 0 0 0 0 0 0 0 0 0 0

PAGE 19

I
DATA REMOVED FROM HARD COPY - Refer to digital copy of output

SCHEMATIC DIAGRk"1 OF STREAH NET\\ORK

I
I
I

INPUT
LINE

NO.

57

70
66

73

80

(VI ROUTING

( . I CONNECTOR

003

.------->
D003RE

V
V

D03D04

004

(--->1 DIVERSION OR PONP FLOW

«---1 RETURN OF DIVERTED OR PUl1PEO FLOI;

RD03

I
96
91

99

. ------->
0004RE

CPD04 .......•...•

R004

I
103
101

106

. ------->
0004SE

V
V

004005

0004S

128 CP005 .

Lower EI Mirage Wash OCR, Phase 2
100-yr Existing conditions, with CIP

I
I
I

113

125
123

005

. ------->
DD05RE

R005

Design Concept for West Cactus Basin
Filename: LEMW-03.oh1
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I
I
I
I

130

139
137

142

149

v
V

D05D14

.-------> 001415
00141

V

V

005015

011

012

.-------> 001115

00111

·-------> 001125
00112

V
V

011012

I
I
I

164
159

169
167

174
172

177

184

.------->
0011RE

ROll

I
I
I
I

200
194

203

207
205

212
210

215

223

237
232

.------->

0012RE

CP012 .......•...•

· -------> 001215
00121

.-------> 001225
00122

V
V

012013

013

.------->
0013RE

R012

R013

I
I
I
I

241
240

242

249

253
251

258
256

261

268

. <------- 00045
00045E

V
V

004013

CP013 ....•...•...•...•......•

.-------> 001315
00131

·-------> 001325
00132

V
V

013014

014

I 279
277

. ------->
0014RE

R014

I
283
282

284

.<------- 001415
00141

V
V

00514A

CP014 ............•...•.......

I
I

292

Lower EI Mirage Wash OCR, Phase 2
100-yr Existing conditions, with CIP

Design Concept for West Cactus Basin
Filename: LEMW-03.oh1
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I
I
I
I
I
I
I

296
294

299

306

315

317

324

331

340

342

348

. -------> 001425
00142

V
V

014015

015

CPD15 ....•...•....•..•...•...
V
V

015026
V
V

015028

028

CP028 ....
V
V

028AFR

026

I
I
I
I
I
I

360
358

364
363

365

372

374

381

393
391

396

398

406

414

.-------> R026
0026RE

.<-------
00142

V
V

014026

CP026 ......•...•.
V
V

026027

027

. ------->
0027RE

CP027 ....
V
V

5R027
V
V

027042

020

001425

R027

I
I
I
I

428
423

432
431

433

440

442

449

462
458

.-------> R020
0020RE

. <-------
00111

V
V

011020

CPD20 .
V
V

020021

021

.------->
0021RE

001115

R021

Lower EI Mirage Wash OCR, Phase 2
1OO-yr Existing conditions, with CIP

I
I

466
465

.<------- 001125

00112
V

Design Concept for West Cactus Basin
Filename: LEMW-03.oh1
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I
I
I
I
I
I

467

475
474

476

483

487
485

492
490

495

503

V
011021

.<------- 001215
00121

V
V

012021

CP021 ....••......................•...•...

· -------> 002115
00211

·-------> 002125
00212

V
V

021022

022

I 516
512

. ------->
0022RE

RD22

520
519

521

528

530

.<------- 001225
00122

V
V

012022

CP022 .......•...•...•..
V
V

022023

I
537

553
546

023

.------->

0023RE
R023

I
I
I
I

557
556

558

565

569
567

574
572

577

585

.<------- 001315
00131

V
V

013023

CP023 ...

· -------> 002315
00231

· -------> 002325
00232

V
V

023024

024

I 596
594

.------->
0024RE

R024

I
I

600
599

601

608

610

. <------- 001325
00132

V
V

013024

CP024 .
V
V

024025

025

I
I

618

Lower EI Mirage Wash OCR, Phase 2
1OO-yr Existing conditions, with CIP

Design Concept for West Cactus Basin
Filename: LEMW-03.oh1
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I
I
I
I
I
I
I

631
627

634

636

643

652

654

662

675
672

678

680

. ------->
DD25RE

CPD25 ......•...•.
V
v

D25D39

D39

CPD39 .
V
V

D39D42

D42

.------->
DD42RE

CPD42 ......•...•...••.••.••..
v
V

D42D53

RD25

RD42

I
I
I
I
I

688

699
697

702

705

717

725

736
734

739

746

D53

. ------->

DD53RE

CPD53 ....••.•••..
V
V

SRD53
V

V
D53D54

D43

. ------->
DD43RE

V
V

D43D54

D54

RD53

RD43

DATA REMOVED FROM HARD COPY - Refer to digital copy of output

RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND

TIME IN HOURS, AREA IN SQUARE MILES

PEAK THIE OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXIMUM TIME OF
OPERATION STATION FLOW PEAK AREA STAGE MAX STAGE

6-HOUR 24-HOUR 72-HOUR

HYDROGRAPH AT
D03 960. 12.25 110. 34. 11. .72

DIVERSION TO
RD03 960. 12.25 96. 26. 9 .. .72

HYDROGRAPH AT
DD03RE 177. 12.67 25. 8. 3. .72

ROUTED TO
D03D04 110. 12.92 24. 8. 3. .72

Lower EI Mirage Wash OCR, Phase 2 Design Concept for West Cactus Basin Appendix C
100-yr Existing conditions, with CIP Filename: LEMW-03.oh1 Page 7 of 13
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I
I
I

759
756

762

. ------->
DD54RE

CPD54 ..................•...•.

RD54



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

+

+

HYDROGRAPH AT

DIVERSION TO

HYDROGRAPH AT

2 COMBINED AT

DIVERS ION TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

DIVERSION TO

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

DIVERSION TO

HYDROGRAPH AT

ROUTED ~O

HYDROGRAPH AT

DIVERSION TO

HYDROGRAPH AT

DIVERSION TO

HYDROGRAPH AT

DIVERSION TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

DIVERSION TO

HYDROGRAPH AT

2 COMBINED AT

DIVERSION TO

HYDROGRAPH AT

DIVERSION TO

HYDROGRAPH AT

D04

RD04

DD04RE

CPD04

DD04S

DD04SE

D04D05

DOS

RD05

DDOSRE

CPD05

D05D14

DD141S

D0141

D05D15

Dll

RDll

DDllRE

DD111S

DD111

DD112S

D0112

011D12

D12

RD12

DD12RE

CP012

DD121S

DD121

DD122S

DD122

1149.

1118.

1065.

1062.

647.

414.

308.

325.

137.

325.

337.

272.

150.

122.

128.

780.

750.

719.

591.

128.

46.

82.

52.

241.

241.

225.

272.

118.

154.

63.

91.

12.33

12.33

12.42

12.42

12.42

12.42

12.67

12.17

11.92

12.17

12.67

12.83

12.83

12.17

12.50

12.42

12.33

12.50

12.50

12.50

12.50

12.50

12.67

12.58

12.58

12.75

12.75

12.75

12.75

12.75

12.75

142.

85.

72.

95.

30.

65.

64.

35.

13.

27.

89.

88.

17.

71.

70.

107.

58.

60.

49.

12.

6.

6.

6.

53.

28.

31.

36.

13.

23.

11.

13.

44.

24.

20.

28.

7.

21.

21.

12.

4.

8.

28.

28.

4.

24.

24.

33.

16.

17.

14.

3.

2.

2.

2.

16.

8.

9.

10.

4.

7.

3.

4.

15.

8.

7.

9.

2.

7.

7.

4.

1.

3.

9.

9.

1.

8.

8.

11.

5.

6.

5.

1.

1.

1.

1.

5.

3.

3.

3.

1.

2.

1.

1.

.89

.89

.89

1. 61

1. 61

1. 61

1. 61

.16

.16

.16

1. 78

1. 78

1. 78

1. 78

1. 78

.66

.66

.66

.66

.66

.66

.66

.66

.35

.35

.35

1. 01

1. 01

1. 01

1. 01

1. 01

Design Concept for West Cactus Basin
Filename: LEMW-03.oh1

I
I

ROUTED TO
D12D13 52.

Lower EI Mirage Wash OCR, Phase 2
100-yr Existing conditions, with CIP

13.67 12. 4. 1. 1. 01
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Lower EI Mirage Wash OCR, Phase 2
100-yr Existing conditions, with CIP

Design Concept for West Cactus Basin
Filename: LEMW-03.oh1

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

+

+

+

+

HYDROGRAPH AT

DIVERS ION TO

HYDROGRAPH AT

HYDROGRAPH AT

ROUTED TO

3 COlillINED AT

DIVERSION TO

HYDROGRAPH AT

DIVERSION TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

DIVERSION TO

HYDROGRAPH AT

HYDROGRAPH AT

ROUTED TO

3 COMBINED AT

DIVERSION TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

3 COMBINED AT

ROUTED TO

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

DIVERSION TO

HYDROGRJI.PH AT

HYDROGRAPH AT

ROUTED TO

D13

RD13

DD13RE

DD04SE

D04D13

CPD13

DD131S

DD131

DD132S

DD132

D13D14

D14

RD14

DD14RE

DD141

D0514A

CPD14

DD142S

DD142

D14D15

D15

CPD15

D15D26

D15D28

D28

CPD28

D28AFR

D26

RD26

DD26RE

DD142

1138.

431.

113B.

647.

1B9.

113B.

210.

923.

396.

527.

449.

1097.

1097.

490.

150.

122.

9BO.

599.

3B1.

331.

420.

4B1.

393.

371.

425.

475.

462.

982.

982.

31.

599.

12.25

12.00

12.25

12.42

13.50

12.25

12.25

12.25

12.25

12.25

12.67

12.42

12.42

12.67

12.83

13.0B

12.67

12.67

12.67

12.83

12.17

12.83

13.00

13.17

12.17

12.25

12.25

12.25

12.25

13.42

12.67

124.

30.

103.

30.

30.

144.

13.

130.

39.

91.

89.

148.

117.

47.

17.

17.

151.

122.

30.

29.

44.

137.

136.

135.

38.

168.

168.

101.

98.

13.

122.

36.

9.

27.

7.

7.

38.

3.

34.

10.

24.

24.

46.

32.

14.

4.

4.

42.

35.

8.

8.

14.

45.

45.

45.

12.

57.

57.

31.

26.

5.

35.

12.

3.

9.

2.

2.

13.

1.

11.

3.

8.

8.

15.

11.

5.

1.

1.

14.

12.

3.

3.

5.

15.

15.

15.

4.

19.

19.

10.

9.

2.

12.

1. 03

1. 03

1. 03

1. 61

1. 61

3.65

3.65

3.65

3.65

3.65

3.65

.94

.94

.94

1. 7B

1. 7B

4.76

4.76

4.76

4.76

.22

4.98

4.9B

4.9B

.25

5.23

5.23

.64

.64

.64

4.76
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Lower EI Mirage Wash OCR, Phase 2
1OO-yr Existing conditions, with CIP

Design Concept for West Cactus Basin
Filename: LEMW-03.oh1

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

+

+

+

+

+

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

DIVERSION TO

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

ROUTED TO

HYDROGRAPH AT

DIVERSION TO

HYDROGRAPH AT

HYDROGRAPH AT

ROUTED TO

COMBINED AT

ROUTED TO

HYDROGRAPH AT

DIVERSION TO

HYDROGRll.PH AT

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

ROUTED TO

4 COMBINED AT

DIVERSION TO

HYDROGRAPH AT

DIVERSION TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

DIVERSION TO

HYDROGRAPH AT

D14D26

CPD26

D26D27

D27

RD27

DD27RE

CPD27

SRD27

D27D42

D20

RD20

DD20RE

DD111

D11D20

CPD20

D20D21

D21

RD21

DD21RE

DD112

D11D21

DD121

D12D21

CPD21

DD211S

DD211

DD212S

DD212

D21D22

D22

RD22

DD22RE

498.

492 .

462.

498.

100.

498.

491.

491.

423.

587.

587.

10.

591.

335.

334.

250.

565.

565.

9.

46.

22.

118.

90.

327.

218.

109.

54.

55.

39.

562.

562.

8.

12.92

12.92

13.00

12.17

11. 92

12.17

12.17

12.17

13.42

12.33

12.33

15.00

12.50

12.92

12.92

13.33

12.33

12.33

15.92

12.50

13.33

12.75

13.00

13 .33

13.33

13.33

13 33

13.33

13.67

12.33

12.33

16.75

120.

131.

130.

52.

13.

45.

169.

169.

165.

70.

70.

6.

49.

46.

51.

49.

72.

72.

6.

6.

5.

13.

13.

70.

51.

19.

13.

5.

5.

67.

67.

5.

35.

39.

39.

17.

4.

12.

51.

51.

51.

22.

19.

2.

14.

14.

16.

16.

22.

20.

2.

2.

2.

4.

4.

23.

17.

6.

4.

2.

2.

21.

19.

2.

12.

13.

13.

6.

1.

4.

17 .

17.

17.

7.

6.

1.

5.

5.

5.

5.

7.

7.

1.

1.

1.

1.

1.

8.

6.

2.

1.

1.

1.

7.

6.

1.

4.76

5.40

5.40

.32

.32

.32

5.72

5.72

5.72

.50

.50

.50

.66

.66

1.16

1.16

.50

.50

.50

.66

.66

1. 01

1. 01

2.00

2.00

2.00

2.00

2.00

2.00

.45

.45

.45
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Lower EI Mirage Wash OCR, Phase 2
100-yr Existing conditions, with CIP

Design Concept for West Cactus Basin
Filename: LEMW-03.oh1

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

+

+

+

+

+

+

HYDROGRAPH AT

ROUTED TO

3 COMBINED AT

ROUTED TO

HYDROGRAPH AT

DIVERSION TO

HYDROGRAPH AT

HYDROGRAPH AT

ROUTED TO

3 COMBINED AT

DIVERSION TO

HYDROGRAPH AT

DIVERSION TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

DIVERSION TO

HYDROGRAPH AT

HYDROGRAPH AT

ROUTED TO

3 COMBINED AT

ROUTED TO

HYDROGRAPH AT

DIVERSION TO

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

DIVERS I ON TO

DD122

D12D22

CPD22

D22D23

D23

RD23

DD23RE

DD131

D13D23

CPD23

DD231S

DD231

DD232S

DD232

D23D24

D24

RD24

DD24RE

DD132

D13D24

CPD24

D24D25

D25

RD25

DD25RE

CPD25

D25D39

D39

CPD39

D39D42

D42

RD42

63.

45.

79.

71.

556.

556.

75.

210.

133.

130.

13.

117 .

14.

103.

86.

538.

538.

4.

396.

300.

343.

309.

574.

574.

21.

309.

287.

113.

356.

291.

1317.

1317 .

12.75

13.42

13.58

13.75

12.42

12.42

13.08

12.25
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+

+

+

+

HYDROGRAPH AT
DD42RE 215. 12.75 31. 10. 3. .99

3 COMBINED AT
CPD42 661. 13.33 254. 80. 27. 9.87

ROUTED TO
042053 642. 13.42 251. 80. 27. 9.87

HYDROGRAPH AT
053 180. 12.17 13. 4. l. .12

DIVERSION TO
RD53 180. 12.17 13. 4. l. .12

HYDROGRAPH AT
DD53RE O. .00 O. O. O. .12

2 COMBINED AT
CPD53 642. 13.42 251. 80. 27. 9.99

ROUTED TO
SRD53 182. 15.83 167. 80. 27. 9.99

ROUTED TO
053054 182. 16.08 167. 80. 27. 9.99

HYDROGRAPH AT
043 643. 12.33 74. 23. 8. .50

DIVERSION TO
RD43 643. 12.33 66. 18. 6. .50

HYDROGRAPH AT
DD43RE 105. 12.75 16. 5. 2. .50

ROUTED TO
043054 44. 13.75 15. 5. 2. .50

HYDROGRAPH AT
054 338. 12.25 29. 8. 3. .27

DIVERSION TO
RD54 67. 12.00 5. 2. 1. .27

HYDROGRAPH AT
DD54RE 338. 12.25 26. 7. 2. .27

3 COMBINED AT
CPD54 319. 12.25 178. 89. 30. 10.76

SUMMARY OF D~ OVERTOPPING/BREACH ANALYSIS FOR STATION SRD27
(P~~S SHOWN ARE FOR INTERNAL TIME STEP USED DURING BREACH FORMATION)

I
I
I
I
I
I
I
I

PLAN 1 ............... I~ITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATION 1142.00 .00 .00
STORAGE O. O. O.
OUTFLO\; 52. O. O.

RATIO MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF TIME OF
OF RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP MAX OUTFLOW FAILURE

PMF W.S.ELEV OVER DAM AC-FT CFS HOURS HOURS HOURS

1. 00 1147.38 1147.38 O. 582. 166.58 13.00 .00

PLAN 2 ............... IKITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATION 1142.00 .00 .00
STORAGE O. O. O.
OUTFLOW 52. O. O.

RATIO M!\XIMUM t-I.AXIMUM MAXIMUM MAXIMUM DURATION TIME OF TIME OF
OF RESERVOIR DEPTH STORAGE OUTFLO\; OVER TOP MAX OUTFLOW FAILURE

PMF W.S.ELEV OVER DAM AC-FT CFS HOURS HOURS HOURS

1. 00 1146.68 1146.68 O. 498. 166.58 13.00 .00

PLAN 3 ............... IKITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATION 1142.00 .00 .00
STORAGE O. O. O.
OUTFLOW 52. O. O.

RATIO M!\XIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF TIME OF
OF RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP MAX OUT FLO\" FAILURE

PMF W.S.ELEV OVER DAM AC-FT CFS HOURS HOURS HOURS

1. 00 1146.52 1146.52 O. 478. 166.58 12.17 ,00

PLAN 4 ............... INITIAL VALUE SPILLWAY CREST TOP OF DAM

Lower EI Mirage Wash OCR, Phase 2 Design Concept for West Cactus Basin Appendix C
100-yr Existing conditions, with CIP Filename: LEMW-03.oh1 Page 12 of 13
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I
I
I
I
I
I
I
I
II
I

II

I
I
I
I
I
I

ELEVATION 1142.00 .00 .00

STORAGE O. O. O.
OUTFLOW 52. O. O.

RATIO MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF TIME OF

OF RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP MAX OUTFLOW FAILURE

PMF W.S.ELEV OVER DAM AC-FT CFS HOURS HOURS HOURS

1. 00 1146.39 1146.39 O. 463. 166.58 12.25 .00

PLAN 5 ............. INI TIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATION 1142.00 .00 .00
STORAGE O. O. O.
OUTFLOW 52. O. O.

RATIO MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF TIME OF

OF RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP MAX OUTFLOW FAILURE

PMF W.S.ELEV OVER DAM AC-FT CFS HOURS HOURS HOURS

1.00 1146.27 1146.27 O. 448. 166.58 12.25 .00

PLAN 6 ............... INITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATION 1142.00 .00 .00
STORAGE O. O. O.
OUTFLOW S2. O. o.

RATIO MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF TIME OF

OF RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP MAX OUT FLOW FAILURE

PMF W.S .ELEV OVER DAM AC-FT CFS HOURS HOURS HOURS

1. 00 1146.11 1146.11 O. 429. 166.58 12.17 .00

PLAN 7 ............... INITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATION 1142.00 .00 .00
STORAGE O. O. O.
OUTFLOW 52. O. O.

RATIO MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF TIME OF

OF RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP MAX OUTFLOW FAILURE
PMF W.S.ELEV OVER DAM AC-FT CFS HOURS HOURS HOURS

1. 00 1146.02 1146.02 O. 417 • 166.58 12.25 .00

PLAN 8 . . . . . . . . . . . . . . . INITIAL VALUE SPILLWAY CREST TOP OF DAM
SLEVATION 1142.00 .00 .00

STORAGE O. O. O.
OUTFLOW 52. O. O.

RATIO M!\XIMUM MAXIMUM !1AXIMUM MAXIMUM DURATION TIME OF TIME OF
OF RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP MAX OUTFLOW FAILURE

PMF VI.S.ELEV OVER DAM AC-FT CFS HOURS HOURS HOURS

1. 00 1145.96 1145.96 O. 411. 166.58 12.25 .00

... NORMAL END OF HEC-1 ...

I
I

Lower EI Mirage Wash OCR, Phase 2
100-yr Existing conditions, with CIP

Design Concept for West Cactus Basin
Filename: LEMW-03.oh1

Appendix C
Page 13 of 13



- - - - - - - - - - - - - - - - - - -
Client: Flood Control District of Maricopa County

Project: FCD2008C014, WA#4 - Lower EI Mirage Wash DCR, Phase 2
Description: Stage Storage Discharge Data - Preliminary Design of 6/30/11

AZTEC Project No.: AZE0913-04
Date: 6/28/11 By: D. Phelps
Date: 6/30/11 Checked: M. Martinez

Stage - Discharge Data for West Cactus Basin CONCEPT No 1

Stage - Storage - Discharge Data for West Cactus Basin
CODE into HEC-l

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

SV 0 0.14 2.2 6.4 14 25 37.3 52.3 70.7 77

SV 82.5 91.4 113.6

Note: Storage data from preliminary grading dated 06/30/2011
Outlet data for 1-60" pipe (rating curve from culvert master).
The storage volume includes level pool ponding for the channel

area upstream of Cactus Road.

SE 1106.6
SE 1114.6

1114 1114.3

207195165

1113

127

1112

92

1111

60

1110

30

1109

10
242

1108
1116

5
222

1107
1115

o
213

SQ
SQ

Storage
Volume

ac-ft

0
0.14

2.2
6.4
14
25

37.3
52.3

70.7
77

82.5
91.4

113.6

Water
Stage Surface Discharge, in cfs
(feet) Elevation Total Culvert Weir

0 1106.6 0 0 0
0.4 1107 5 5 0
1.4 1108 10 10 0
2.4 1109 30 30 0
3.4 1110 60 60 0
4.4 1111 92 92 0
5.4 1112 127 127 0
6.4 1113 165 165 0

7.4 1114 195 195 0
7.7 1114.3 207 207 0

8 1114.6 213 213 0
8.4 1115 222 222 0

9.4 1116 242 242 0

This is the preliminary design for the prefered concept.

Elevation datum = NAVD88 OPERAnON POINT: 100-yr Peak Qout = 182 cfs; Stage = 1113.6; Peak V = 64 ac-ft

R:\Phoen ix\ProjectslAZE0913JCD_On-Call\04_LowerEIM irageDCR\TechnicaI\Drainage\Calcs\Excel\2011 0628Stage-Store-Q-PrelimDes-03 .xls
Print Date =7/21/2011: @ 4:36 PM

Spreadsheet Tab = Pre-Grade02

Sheet 1 of 1



I

By: D. Phelps Rough grading to set to minimize Commercial area acquisition
Chkd by: M. Martinez

I
I
I

Client: Flood Control District of Maricopa County
Project: FCD2008CO 14, WA#4 - Lower EI Mirage Wash DCR, Phase 2

Description: Concept Design -- Basin Volume (preliminary design of 6/30/11)
AZTEC Project No.: AZE0913-04

Date: 6/30/20 II
Date: 7/12/2011

I Record of measured stage-stOl'age data for West Cactus Basin
Including level pool storage nOl1h of Cactus

Including storage of Cactus
Including storage N of Cactus
Including storage N of Cactus
Including storage N of Cactus
Including storage N of Cactus
ncluding storage of Cactus
ncluding storage N of Cactus

Water Surface Storage Volume
Stage Surface Area Incremental Cumulative
(feet) Elevation (acres) (ac-ft) (ac-ft)

0 1106.6 0.00 0.00 0.00
0.4 1107 1.03 0.14 0.14
1.4 1108 3.38 2.09 2.2

2.4 1109 5.12 4.22 6.4
3.4 1110 10.38 7.59 14.0
4.4 1111 11.64 11.00 25.0
5.4 1112 12.90 12.26 37.3
6.4 1113 17.11 14.95 52.3
7.4 1114 19.77 18.43 70.7
8.4 1115 21.60 20.68 91.4 1
9.4 11 J6 22.88 22.24 113.6 I

I
I

I
I

I
I
I

Data source:
Prelimin3lY Design rough grading plan 03 dated 6/30/20 II

AVD88

I
I
I
I

Record of measured stage-storage data for Level Pool North of Cactus Road

Water Surface Stora~eVolume
Stage Surface Area Incremental Cumulative
(feet) Elevation (acres) (ac-ft) (ac-ft)

0 1109 0.00 0.00 0.00
I 1110 0.51 0.17 0.17
2 1111 1.14 0.81 0.98
3 1112 1.77 1.44 2.42
4 IIl3 2.58 2.16 4.58
5 1114 3.40 2.98 7.56

6 1115 4.53 3.95 11.52
7 1116 5.67 5.09 16.60

I
I
I

Data source:
Detailed Mapping provided by AeroTech Mapping (3/22/10).

Vertical Datum = AVD 88 Aerial Date = 3/22/2008.

File = R:IPhoenixIProjects\AZE0913JCD_On-Ca1l104_LowerEIMirageDC RITechnicallDrainagelCaIcslExcell2011 0628Stage-storage-PrelimDes-
03.xls Spreadsheet Tab =ConceptDesign
Print Date = 7/21/2011: @ 4:32 PM Sheet I of I
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Performance Curves Report
EI Mirage Rd

I
Range Data:

Discharge

Minimum Maximum Increment

0.00 250.00 20.00 cfs

250.0200.0100.0 150.0
Discharge

(cfs)

50.0

Performance Curve - 60" Culvert
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08/16/11 03:42:44 PM© Bentley Systems, Inc.
Aztec Engineering

Haestad Methods Solution Center Watertown, CT 06795 USA

Project Engineer: dpllelps
CulvertMaster v3.2 [03.02.00.01]
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I

Culvert Analysis Report
Culvert-1

60 inch culvert

I
I
I

Culvert Summary

Computed Headwater Elev,

Inlet Control HW Elev.

Outlet Control HW Elev.

Headwater Depth/Height

Grades

Upstream Invert

Length

1,114.18 ft

1,114.08 ft

1,114.18 ft

1.52

1,106.60 ft

125.00 ft

Discharge

Tailwater Elevation

Control Type

Downstream Invert

Constructed Slope

200.00 cfs

1,108.50 ft

Outlet Control

1,106.50 ft

0.000800 ftlft

I
I
I

Hydraulic Profile

Profile CompositeM2PressureProfile

Slope Type Mild

Flow Regime Subcritical

Velocity Downstream 11.77 ftls

Section

Depth, Downstream

Normal Depth

Critical Depth

Critical Slope

4.04 ft

N/A ft

4.04 ft

0.006063 ftlft

I
Section Shape

Section Material

Section Size

Number Sections

Circular

Concrete

60 inch

1

Mannings Coefficient

Span

Rise

0.013

5.00 ft

5.00 ft

I

I Outlet Control Properties

Outlet Control HW Elev.

Ke
1,114.18 ft

0.50

Upstream Velocity Head

Entrance Loss

1.61 ft

0.81 ft

I
I
I
I
I
I
I

Inlet Control Properties

Inlet Control HW Elev. 1,114.08 ft

Inlet Type Square edge w/headwall

K 0.00980

M 2.00000

C 0.03980

Y 0.67000

Flow Control

Area Full

HDS 5 Chart

HDS 5 Scale

Equation Form

Submerged

19.6 ft2

1

1

1

I r:\... \culvertmaster\predesign\basin_60in.cvm
06/07/11 01 :21 :56 PM© Bentley Systems, Inc.

Aztec Engineering
Haestad Methods Solution Center Watertown, CT 06795 USA

Project Engineer: dphelps
CulvertMaster v3.2 [03.02.00.01]

+1-203-755-1666 Page 1 of 1



4561 E. McDowell RotKI
Pl1cJfnx,N 85008-4505
To! (602) 454-0402
f8l! (602) 454-0403

TYPSA Group WWW.azt8C.US
www.typsaes

AZTEC

50 a 50 100
'il'we ;

I
Scale in Feet

August 25, 2011

EXHIBITC3
DESIGN CONCEPT GRADING CONTOURS

Used for HEC-1 Stage-Storage

ntr%ri-0. FLOOD CONTROL DISTRICT
u.: u- ,~ OF MARICOPA COUNTY
g.. ~,

""09r.copa ~f;'i

LOWER EL MIRAGE WASH DCR
Phase 2

Analysis and Recommendations
FCD 2008C014 WA #4

o
'---

,11129

D
,1112.9

DDL
D

11141 C
Relocafe .
EI Mirage E,;/stPue~------ence (125 I Fl

71'12.1

,1115.1

,11 12.8

1,.

,1113.

(\DD [J~/
,1~/. d_ ,11124//

I/~

---op--- ---op--

I
I
I__J

,1111.5

,1115.6

,11153 :
I

---1---

,1112.7
60-inch Pipe
Culvert (120 LF)

,11155

,1116.9

Outfall Channel
Grading (875 LF)

,1112.8 ,1112.2

-- -12~ w - -- -lr w -

r
.
.'
N

,1117.3
,1116.5

,11171 ~p

- I

~ 0"0 t2~[J9"D Q 0 ,Do,
R: \PhoenixlProjectsIAZE0913.FCD.On- Ca/1I04.LowerE/M/rageDCRICADDlSheetslExhibits\Drainage\Exhibit.C3.dgn

I
I

~

'"I

I
I
I

I
<0

I

I
I
I
I
I
I

I

I

I

I

I



-

I~I IJI) ~, ' IJ ];J II .'m'

I, R: \Phoon;x\ProjeclsIAZE0913FCD.On- CaI/\04.LowarEIMiragaDCR\CADD\Shaals\Exhibils\Drainaga\Exhibit.C4.dgn

,111415

,1122.9

QCJQCJQluL

~,~ClJd[J~, CJ.,WL

Q~D~Ql QD~DD~~~
,11 .

~uuDuuuuUUU~UUUUUU~IL
Ii} i q H ......... ~

c;::]
c;::]
~

ntr%.[?\ FLOOD CONTROL DISTRICT
u: - OF MARICOPA COUNTY

0..... ~'\

""<$I: cops ~~

LOWER EL MIRAGE WASH DCR
Phase 2

Analysis and Recommendations
FCD 2008C014 WA #4

\
50 0 50 100
"ww;

Scale in Feet

August 25, 2011

AZ1EC.
4561 E.McDawfil/ROBd

o Phooni,.AZ 85IJ08.4505
Tfil (502) 454-0402

TYPSA Group WWW.BIt8C.US Fax (602) 454-0403
www.typsa.es

EXH'B'TC4
Existing Contours Showing Storage Volume

North of Cactus Road



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

APPENDIXD
Preliminary Concept Drawings and Color Renderings



lfl1

March 30, 2011

OROR

AZTEC

• Provides Opportunities for Informal Passive Recreation Activities

• Provides Pedestrian Connectivity Between Residential and Commercial Areas.

LANDSCAPE AESTHETICS & MULTI-USE FEATURES
• Provides a Variety of Attractive Landscape Open Spaces that Emphasizes the
Desert Park and/or Desert Oasis Landscape Themed Areas

CONCEPT 1 DISTINGUISHING FEATURES
• Sediment Basin

• Minimizes EI Mirage Road Culvert Length

• Provides Open Space Separation Between Residential Neighborhood and
Municipal Space

I FLOOD CONTROL FEATURES
• Provide Adequate Culvert Size at Cactus Road

• Eliminate Flow Overtopping Cactus Road

• Minimize Erosion Potential at Cactus Road

• Eliminate Standing Water in Basin

• Reduce lOO-yr Flooding Inundation Area Downstream

• Reduce Flow Constriction of Security Fence East of EI Mirage Road

• Enhancement of Local Community Landscape Aesthetics

;j

.j

..
.. ~,

:1Connect to
Existing Grade 10'

200' •Horizontal Scale Vertical Scale

Natural lower
Sonoran Desert
Landscape Theme

f1 SO' 100'

-===-

Preliminary Estimated Construction Costs

$2,600,000

Proposed Grade

Natural Lower
Sonoran Desert
Landscape Theme

Lower EI Mirage Wash Basin

Flood Control Improvements-Concept 1

2801 West Durango Street, Phoenix, Arizona 85009/ (602) 506-1501
www.fcd.maricopa.gov Photos Provided by Flood Control District of Maricopa County

~Desertparl<
Existing Grade Landscape Theme

North
Scale Bar

Elevation of Flood Control Improvements

0" S(Y 10lY 200'•
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Lower EI Mirage Wash

Concept 1
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~ ENHANCED DESERT
V LANDSCAPE THEME

OR

AZTEC

• Provides Opportunities for Informal Passive Recreation Activities

• Provides Pedestrian Connectivity Between Residential and Commercial Areas.

AJ DESERT OASIS LANDSCAPE
W THEME

OR

LANDSCAPE AESTHETICS &. MULTI-USE FEATURES
• Provides a Variety of Attractive Landscape Open Spaces that Emphasizes the
Three Distinct Areas of Desert Park and/or Desert Oasis, Enhanced Natural
Riparian and Semi-Natural and or/Enhanced Desert Landscape Themed Areas

--. r--

CONCEPT 2 DISTINGUISHING FEATURES
• Sediment Basin

• New EI Mirage Road Culvert (Longer than other Concepts)

• Does Not Provide Open Space Separation Between Residential Neighborhood

and Municipal Space

FLOOD CONTROL FEATURES
• Provide Adequate Culvert Size at Cactus Road

• Eliminate Flow Overtopping Cactus Road

• Minimize Erosion Potential at Cactus Road

• Eliminate Standing Water in Basin

• Reduce lOO-yr Flooding Inundation Area Downstream

• Reduce Flow Constriction of Security Fence East of EI Mirage Road

• Enhancement of Local Community Landscape Aesthetics
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Preliminary Estimated Construction Costs

$2,350,000

Proposed Grade

Desert Park
Landscape Theme

Natural Lower
Sonoran Desert
Landscape Theme

Lower EI Mirage Wash Basin

Flood Control Improvements-Concept 2
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@ Flood Control Improvements
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2801 West Durango Street, Phoenix, Arizona 85009/ (602) 506-1501
www.fcd.maricopa.gov Photos Provided by Flood Control District of Maricopa County
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March 30, 2011

OROR

~ ENHANCED DESERT
V LANDSCAPE THEME

• Provides Opportunities for Informal Passive Recreation Activities

• Provides Pedestrian Connectivity Between Residential and Commercial Areas.

LANDSCAPE AESTHETICS & MULTI-USE FEATURES
• Provides a Variety of Attractive Landscape Open Spaces that Emphasizes a
Larger Linear Enhanced Natural Riparian Corridor and Provides Connectivity to
Adjacent Desert Park and/or Oasis and Semi-Natural and/or Enhanced Desert
Landscape Themed Areas

CONCEPT 3 DISTINGUISHING FEATURES
- -

• No Sediment Basin

• Minimizes EI Mirage Road Culvert Length

• Provides Open Space Separation Between Residential Neighborhood and
Municipal Space

FLOOD CONTROL FEATURES
• Provide Adequate Culvert Size at Cactus Road

• Eliminate Flow Overtopping Cactus Road

• Minimize Erosion Potential at Cactus Road

• Eliminate Standing Water in Basin

• Reduce lOO-yr Flooding Inundation Area Downstream

• Reduce Flow Constriction of Security Fence East of EI Mirage Road

• Enhancement of Local Community Landscape Aesthetics
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Preliminary Estimated Construction Costs

$2,850,000
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Lower EI Mirage Wash Basin

Flood Control Improvements-Concept 3

2801 West Durango Street, PhoeniX, Arizona 85009, (602) 506-1501
www.fcd.maricopa.gov Photos Provided by Maricopa County Flood Control District
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DESIGN CONCEPT - COST ANALYSIS

Lower EI Mirage Wash - Design Concept Report, Phase 2

Flood Control District of Maricopa County

Recommended Concept: West Cactus Basin Improvements

August 17, 2011
Contract FCD 2008C014

Work Assignment No.4

;1
I
I
I
J
I
I
I
I
I
I
I
I

Major Construction Items:

ITEM DESCRIPTION UNIT PRICE UNIT QUANTITY AMOUNT

1 Cactus Road Box Culvert (1-10'wide x 10' tall x 115 LF) $93,550 LS 1 $93,550

2 EI Mirage Road Culvert (1-60" pipe), including HOWLs $180.00 LF 120 $21,600

3 Earthwork - basin excavation $3.00 CY 91,000 $273,000

4 Earthwork - basin compacted fill (basin area) $2.75 CY 72,000 $198,000

5 Earthwork - basin compacted fill (commercial area) $2.75 CY 21,000 $57,750

6 Earthwork - Import Material $10.00 CY ° $0

7 Earthwork - channel excavation $3.25 CY 2,000 $6,500

8 Multi Use Path - concrete surface $4.00 SF 59,400 $237,600

9 Basin treatment - grass turf & irrigation $1.25 SF 249,086 $311,358

10 Basin treatment - gravel mulch $0.45 SF 216,089 $97,240

11 Basin treatment - hydro seed $4,500 acre 10.6 $47,700

12 Basin Landscaping treatment - tall pot trees $5,000 acre 25.0 $125,000

13 Pueblo EI Mirage Channel treatment - hydro seed $4,500 acre 1.3 $5,850

14 Relocate Pueblo EI Mirage Fence $10,000 LS 1 $10,000

15 Remove and dispose of 2-10'x3' EI Mirage RCBC $52,200 LS 1 $52,200

15 Remove and dispose of 3-24" Cactus Road culvert $10.00 LF 270 $2,700

16 Remove and dispose of concrete irrigation ditch $7.00 LF 230 $1,610

SUBTOTAL $1,541,658

CONTINGENCIES:

Administration: 8% $123,333
Construction and Engineering: 25% $385,414

Sub Total for Major Construction Items: $2,050,405
Land Acquisition:

ITEM DESCRIPTION UNIT PRICE UNIT QUANTITY AMOUNT.
$0.11 $1,6171 TCE , 30 ft wide within private Tract N 0.33 Acres SF 14,375.
$0.11 $1,1762 TCE , 30 ft wide within private Tract M 0.24 Acres SF 10,454

3 Parcel 501-44-004-N (50/50 split) 1.30 Acres $2.25 SF 56,628 $127,413

SUBTOTAL $130,206

* TCE, Temporary Construction Easement

CONTINGENCIES:

Engineering, Legal & Administration: 30% $39,062

Sub Total for Land Acquisition: $169,268

TOTAL Estimate: $2,219,673

(rounded up) $ 2,300,000

File = R:IPhoenixlProjectslAZE0913_FC D_ On-Cam04_LowerEIMirageDCRITechnicanDrainagelCalcslExce~Coslsl2011 0825Cosl_DCR.xlsx

I
I

AZTEC Engineering
Appendix E

Sheet 1 of 1
Print Date: 8/22/2011; @ 1:21 PM

Sheet Tab =DesignConcept
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TABLE E1
PRELIMINARY CONCEPT COST ANALYSIS

Lower EI Mirage Wash - Design Concept Report, Phase 2

Flood Control District of Maricopa County

Concept 1: West Cactus Basin Improvements

The TOTAL cost documented below was reported to City Council on 3/23/2011

March 24, 2011
Contract FCD 2008C014

Work Assignment No.4

I
I
I
I
I
I
I
I
I
I
I
I
I

Major Construction Items:

ITEM DESCRIPTION UNIT PRICE UNIT QUANTITY AMOUNT

1 Cactus Road Box Culvert (1-10'wide x 10' tall x 130 LF) $104,965 LS 1 $104,965

2 EI Mirage Road Culvert (1-60" pipe), including HOWLs $180.00 LF 110 $19,800

3 Earthwork - basin excavation $3.00 CY 95,765 $287,295

4 Earthwork - basin compacted fill $2.75 CY 94,594 $260,134

5 Earthwork - Import Material $10.00 CY 0 $0

6 Earthwork - channel excavation $3.25 CY 3,500 $11,375

7 Multi Use Path - concrete surface $4.00 SF 61,950 $247,800

8 Basin treatment - grass turf & irrigation $1.25 SF 261,378 $326,723

9 Basin treatment - gravel mulch $0.45 SF 398,936 $179,521

10 Basin treatment - hydro seed $4,500 acre 16.8 $75,600

11 Channel treatment - hydro seed $4,500 acre 1.8 $8,100

12 Landscaping treatment - tall pot trees $5,000 acre 25.0 $125,000

13 Relocate Pueblo EI Mirage Fence $10,000 LS 1 $10,000

14 Remove and dispose of 2-10'x3' EI Mirage RCBC $52,200 LS 1 $52,200

15 Remove and dispose of 3-24" Cactus Road culvert $10.00 LF 270 $2,700

SUBTOTAL $1,711,212

CONTINGENCIES:

Administration: 8% $136,897

Construction and Engineering: 25% $427,803

Sub Total for Major Construction Items: $2,275,912

Land Acquisition:

ITEM DESCRIPTION UNIT PRICE UNIT QUANTITY AMOUNT
1 Land acquisition (50/50 split) 3.6 Acres $1.50 SF 156,816 $235,224

SUBTOTAL $235,224

CONTINGENCIES:

Engineering, Legal & Administration: 30% $70,567

Sub Total for Land Acquisition: $305,791

TOTAL Estimate: $2,581,703

File = RIPhoenixlProjeclslAZE0913_FCD_On-Cal~04_LowerEIM irageDCRITechnica~DrainageICalcsIExce~CoslsI2011 0825PelimCost.xlsx
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Print Date: 8/22/2011; @ 10:06 AM
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TABLE E2
PRELIMINARY CONCEPT COST ANALYSIS

Lower EI Mirage Wash - Design Concept Report, Phase 2

Flood Control District of Maricopa County

Concept 2: West Cactus Basin Improvements

The TOTAL cost documented below was reported to City Council on 3/23/2011

March 24, 2011

Contract FCD 2008C014

Work Assignment No.4

I
I
I
I
I
I
I
I
I
I
I
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I

Major Construction Items:

ITEM DESCRIPTION UNIT PRICE UNIT QUANTITY AMOUNT

1 Cactus Road Box Culvert (1-10'wide x 10' tall x 130 LF) $104,965 LS 1 $104,965

2 EI Mirage Road Culvert (1-60" pipe), including HOWLs $180.00 LF 225 $40,500

3 Earthwork - basin excavation $3.00 CY 75,463 $226,389

4 Earthwork - basin compacted fill $2.75 CY 71,062 $195,421

5 Earthwork - Import Material $10.00 CY 0 $0

6 Earthwork - channel excavation $3.25 CY 3,500 $11,375

7 Multi Use Path - concrete surface $4.00 SF 61,880 $247,520

8 Basin treatment - grass turf & irrigation $1.25 SF 218,068 $272,585
9 Basin treatment - gravel mulch $0.45 SF 414,774 $186,648

10 Basin treatment - hydro seed $4,500 acre 18.9 $85,050

11 Channel treatment - hydro seed $4,500 acre 1.8 $8,100

12 Landscaping treatment - tall pot trees $5,000 acre 26.1 $130,500

13 Relocate Pueblo EI Mirage Fence $10,000 LS 1 $10,000

14 Remove and dispose of 2-10'x3' EI Mirage RCBC $52,200 LS 1 $52,200

15 Remove and dispose of 3-24" Cactus Road culvert $10 LS 270 $2,700

SUBTOTAL $1,573,953

CONTINGENCIES:

Administration: 8% $125,916
Construction and Engineering: 25% $393,488

Sub Total for Major Construction Items: $2,093,357

Land Acquisition:

ITEM DESCRIPTION UNIT PRICE UNIT QUANTITY AMOUNT

1 Land acquisition (50/50 split) 2.8 Acres $1.50 SF 121,968 $182,952

SUBTOTAL $182,952

CONTINGENCIES:

Engineering, Legal & Administration: 30% $54,886

Sub Total for Land Acquisition: $237,838

TOTAL Estimate: $2,331,195

File = R:IPhoenixIProjeclsIAZE0913_FCD_On-Cam04_LowerEIMirageDCRITechnicaWrainageICalcs\Exce~CostsI20110825PelimCost.xlsx
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TABLE E3

PRELIMINARY CONCEPT COST ANALYSIS

Lower EI Mirage Wash - Design Concept Report, Phase 2

Flood Control District of Maricopa County

Concept 3: West Cactus Basin Improvements

The TOTAL cost documented below was reported to City Council on 3/23/2011

March 24, 2011

Contract FCD 2008C014

Work Assignment No.4

$104,965

$19,800

$274,320

$284,130

$118,800

$11,375
$240,800

$278J25
$178,999

$78J50
$8,100

$132,000

$10,000

$52,200

$2,700

$lJ95,664

$143,653

$448,916

$2,388,233

AMOUNT

1

110

91,440

103,320

11,880

3,500
60,200

222,980
397,775

17.5

1.8

26.4

1
1

270
=========

SUBTOTAL

QUANTITY

lS

lF

CY
Cy

Cy

CY
SF

SF
SF

acre

acre

acre

LS

LS

lS

UNIT

$104,965

$180.00

$3.00

$2.75

$10.00

$3.25
$4.00

$1.25
$0.45

$4,500

$4,500

$5,000

$10,000

$52,200

$10

UNIT PRICE

CONTINGENCIES:

Administration: 8%
Construction and Engineering: 25% ==========

Sub Total for Major Construction Items:

DESCRIPTION

Cactus Road Box Culvert (1-10'wide x 10' tall x 130 IF)

EI Mirage Road Culvert (1-60" pipeL including HDWls

Earthwork - basin excavation

Earthwork - basin compacted fill

Earthwork - Import Material

Earthwork - channel excavation
Multi Use Path - concrete surface

Basin treatment - grass turf & irrigation

Basin treatment - gravel mulch

Basin treatment - hydro seed

Channel treatment - hydro seed

landscaping treatment - tall pot trees

Relocate Pueblo EI Mirage Fence

Remove and dispose of 2-10'x3' EI Mirage RCBC

Remove and dispose of 3-24" Cactus Road culvert

1
2
3
4

5

6

7

8
9

10

11

12

13

14

15

Major Construction Items:
ITEMI

I
I

I

I

I
II

Land Acquisition:

$346,302

$346,302

$103,891

$450,193

$2,838,425

AMOUNT

SF 230,868 ==========
SUBTOTAL

TOTAL Estimate:

UNIT QUANTITY

$1.50

UNIT PRICE

5.3 Acres

CONTINGENCIES:
Engineering, legal & Administration: 30% =========

Sub Total for land Acquisition:

DESCRIPTION

land acquisition (50/50 split)1

ITEM

I
I

I
I
I
I

File = R:IPhoenixlProjeclslAZE0913_FCD_On-CaIlI04_LowerEIMirageDCRITechnicanDrainagelCalcslExcenCosls12011 0825PelimCost.xlsx
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APPENDIXF
Landscape Design Themes, Landscape Planting Palette and

Landscape Materials Palette
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I FLOOD PROTECTION STRUCTURE TYPES

Table 1 Flood Protection Structure Types and thier Potential to Acheieve
Context Sensitivity with the landscape settings of Maricopa County

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 structure types are arrayed as a spectrum according to their overall

Flood Protection Structure Types Scale Sub-Classes
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Table 2

Small Scale Structures
Medium Scale Structures
Large Scale Structures

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

with the visual environments in which they are placed. The size and depth of
large scale flood control structures can appear 10 be visually overwhelming
and out of context with landscape settings comprised of small scale features.
For this reason, the Levee, Conveyance Channel, Storage Basin and Flood
Retarding structure types are further stratified into three structure type scale
sub-classes. The three scale sub-classes include:

The physical dimension or ·scale~ of the structure types relative to the size
of the features in the surrounding landscape setting also innuences the
perceived ability of flood control structures to achieve context sensitivity

potential to modify and achieve context sensitivity with the landscape
settings commonly found within Maricopa County. Within this spectrum,
the Non-structural and Underground Pipe structure types have the highest
potential for achieving context sensitivity with a majority of the landscape
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 context sensitivity with a majority of the landscape settings in
Maricopa County.
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Six Flood Control Structure Types that are frequently considered, evaluated
and recommended in District Area Drainage and Watercourse Master
Planning studies, Project Pre-designs and Final Designs are listed in Table
1 below.

flood control structure types that have the potential to 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 guidelines for the identification and selection of flood protection
structure types that are context sensitive with the biological and cultural
resource environments of Maricopa County.

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 sludies. This handbook
is intended to serve as a guide to assist in the identification and selection of

Introduction
Preservation 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 andAeslheticTreatment
of Flood Control Structures. The development of context sensitive 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.
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enviroome1ll5ln MarioopaCounly.

The Dam Il1uct...-D lype/s lurtt>er stralille<l 1010 scale sub
cbUln I(l t>e1l1Jr d$finll lheiI c:ontexl wtISiIivily witll tho
vlsual,rea-llBtionllndopenspacoenvironmllllsofMaricopll
CourlIy.ThescaleSlJb.daHeslorlhlsslrlldurelypelnclude
lhefol<>wlnv:

Medium Scale Channol levees' 6--10ft.tleighlend
2S-100ll.wklth

La,ge ScaleChaonel Levees' 100tll\elghiand
lOOn.·w!dlh

Medium Salle Dams;
lQo1Sfthiwh 1·2 mi&,lo Iolallen\lin

The Cllannullevee strlldure type llfurt1>er 61r.1lJ1edinio
lIWee~".,b-daSMslobetlerdeflnelhelrpol&f'\llllc:onte~1

senailMtywiltlthelorldscapeMIIIJngs,recn.aliooandopen
~env~l$inMiIricopaCoun:y.Thetr1feeKille__ , .....

wlXlasse:oll'lCltJde:

SmoISc<IIeCl\annellovees: Uplo6flhelgtllarld
Up 10 2SlI.wIdlh

Dam

Channel Levee

=::;::~:se-:~:::~~:.-.~:= r "~ .~
:~:::'I&v,="C3ll00n=ed~:Sa:e

Pl
=:::: r,OC..:-='".:.:"..:-='- -,

ofll3turalrIYelandwD~l'loodplalnl~tedblllowlhe

....ee. Wilen 111ey 3<e CQOI:true\ed as 00 inleg'31 pan 01 a
CQnvlilyancochanoel,thel&¥eesln.oduIelsU.olyloappear
... ~ vetticlol .."I....'>kJn 01 Ih" cl_md side ,;lopv:o ,b<Mt Ih"
N11...-alll'"8deoll!'Kllondscapol.

.' . ..' . -~
t~

Medium Sl;ale SIOf\1gD Ba$in$:
UpI08It(leplh(60'llo),uplo1Sllde;ltll(4ll'.)
5-20lKl&!lonsla

SmlllScaleSlorill1DBa~

U~ lo8ltdeptlt Saaes In size

Large 5caIe SlOrage Basins:
15.!l.OOplhZO·aaMinsrze

Thesloragellasinstrud.uretypelndudesailypesole"l1hen ir-----------.,
and hoIdened open IIood watlf 5l0r0g0 b&!liM lhalllfe
commc>nlyloundlhrOllghoulrT"Hl'lropoltlan.reasofMaricopa
County.

The maP' slNctl/fal components of lh~ SlrucllJ:e type
include alllfoebollomere8.sideskJpesand.n""elbank
a,ealhat lypicllly contains a mainlenance road lo<;Jily

endlilndi5CllPlt .H!bactlelta.s.torase baslnSlrUCfllfl'!Srw;.....:;-_..
typk:&lyeppeafasalllrgoconcavedDpresslonorl"rOlbw -<

wl\h ei\tIe, II (I&Of'I'I&lIic or or9<'ntC form in tnelantlscape.
AncliatylDallirelloftef1lndude8Iowllowd'larmel.lnIeI5.

::.~~d'::~~r~~c'a~v~~~~~0.<_.0,::.... ------
The.isI,alpromlnenceoflnese5ln.ocl..-eslypicalyranges
ff'ommoder818/y high t<> high due 10 lhe!r appa'ef11 size and
exlvntTh&stor.'ll/8basJnsrructuretypelscootextsensll1ve
w~h a 1im119d ,ange 04 landscape sellmg5. rwr&ation and

op&nspeceDIlI'i<onmen!llinMericopaCOunly. ....'1.•
""'.~..."","""",••_.,",,,,,,,,,,, ••- jd4hKllilllJ ••, as
sub-dasseslobetteldefneltleircontv:.lsen1;lfYi!ywllhlhD
visual. ,~alion and open cpoce env~onmenl5of~\alk:ope

County. illOtICaIe$Ub-dils.sesfoclt1;";$ln.dUfetyll'llndu<la
tIletolc7wlng:

Storage Basin

The undeIground pipe slfuclu<lIIlype includes consln"Cljoo I I i
04 aU lrP8'Sol bur1&d eondu~conVeyll!lO&strud.tJles. nIB
OYefalformoflhissltucluretypei.~nell,V<$lbI&13nd$eepe
d'osubanoes'esultingfromIhisSlrutllIrelypeBfeusuall
!lmjled to lhe IntmdUdion of linear Ilnes end pallems Into the
Iand$C3pClSIIItIJIlg. Wi!hsuffici&nllignl"'Yt8'l,II'1llYisitlilily'"
lhesedisllllNncesoflencanoomlOimlz&dlhrolJllhveoeta!lOO
rOllorellonlind BpplJeaIionof IandscBpea!dlllOCluraideslgn
principles, Consequen~y. lhis s1fUC1\lre type is!ypic.8ly low
lnvl&Uai~andlsabl&loaehie'veconlelltsen&ttlvtly

with II wide ronoeolklnd5capeseltirogs,reaeallonllndopen
s~ env;ronmenlsin MatOJpa County. This slIuclu'e lype
8IsoptOYldesoppor1unRle5forllrtearpalf'ks.n-ds,openlpace
c:onnediy~y end s.paIilII 5epata\lotlollocal communllie!l.
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ThIll conveyllO(:eclwlllOllllIfUClulelypeiltvrthersaalified
inlolClll&sl&dassesl(lbet!ellklfinelhei"c:onIe.o;lseositivity
with theYisua!.Ieae3IionlndepenspaceetwironmenlSoI

:'~~'~~lUb-classeStorthisSl1udU"I"'\"'.{.~

Smel8cal!Ic;c.r,.eyanoeCtoanneIs:
U~loS II. aepll"olndu~t02Sfl width

Non-Structural Method

""'~..,.~ ..."...._~ ...- .. ""'.~ l::.: ~
COO!IlfUCll!'dea<lh9n8ndherd~nedopetlCl\al'tnetsbvclur&S~.

lhalserooelhef)llfllOSeofconveyingslOO1lwalers. The ..................... --_.
mejor$ltUClu,alcompooenls04thisst'uclurelypelndudell'le --t ' -
chennelbollom.sidesk>pesendOl'efbellka'ta.lhelilltl!fOf . _~ ..,.....;. •
whlchtypleal1 lr.dudc5emalfllcna.nceroaderldlarldS<CaPV
utlbad.(bul!iN)a'lll. Th+i<Ml<'3llformollhQconvll)'BOCl8
cI\onnel sll'uclla"e type typic<IIyeppear5 nlhe landscopellS
BCOOCI'IllIlneBrllal botIorrIed rrougItWllhellherBgeometric
~orv8nic1~.The;ntllllorsideslope5oflhl5stn.oClure

==:'i~~~ys:n.=~;:a1~=~I . ><'-._'<";;"~, "I
wh>Ch can induO& inleb. ouIIels, weirs, g'ade oonlftll _e-.._Cho;tIo;.c.,oI_
1!fudures.energy<lsslpalersandbwllowchanneb, The I
I&nglh8nd"'idlh04\tW1lOllSlluCturll:oC8nvatysignific&n:!y.
The OYllfal vb+lalprominence of lhecoovey8OOll channel
lll'uctUrto type rilf"Q" ffom modDnllety low 10 moderate
bllseduponll>elrllz.earodWerio<PQSitioninlhelllndS(;ajlfl.
Tl'IeconveyaroeethanroelS\IUChJ'etypelscoolexlsensllNe
wi!t>Bmoder'aIerar.geoflanclaC8pesetlings,recrealiotl.nd
D!M!rtspaceeov.ronmenlslnMarioopaCounty.

Conveyance Channel

Medium 8ealeCOnveyance ChlInoc-b:
S-StldepdlllOdllpIo25-tOOtLwldlh

L.arQe8cal&COl'IVe,OOQtIChannels:
81l.~dltplhaOOupto 100 fl. widlh

TheNon-SlrudllrlllSlrudU",Type~repteSentallveolflood6 ....1 'IIJiiIj
plein Pl&seI'Y8tlon lOdilcharacterizedby8!> et>senceof
sIn..eWr8lelemenlsOl'!ealufftlorl\oQdprolEfetionoro!h«
pu~. &cepllon!lma,irlekldlll!owuandardroodlacitioe
tOI'\loodplalnmontIorinolndllmWlIs1l"We(lllrPOSH3ndlow
lmpIdldLJellowpporlpau!vereaeellonacllvllJes.pubie
inf<><malior'l'education,iUodnaI1l'al'll5OU,u,estoraliotl8nd
~Typlcaly.Ihi$"'lld.un~lypelslmplemented

throIIgh a varioty ollotal Ofd'r\lIAOI:S, covnty floodplain
regWIJOnS,Slalestlllulos1lndFIIde,aI'l!'9ulalion$.Nlllurol
lopographlc lD8lurtll ludt lIS I'lvt..., wasnes, arlO)'OS.
d'l&nnels,valeysarldr\ogelpe<formlhert.>Clion$of5lorm
walei' CQrweyance, storage and 'etlfllallOn. Siroce the
vlsualchilrade'of\l'>tLlnd5CllpeisuwaJ:yPl'HOfYedunder
lhil slnJelurllyplll, MW'ItSllaI)' oompl&menlllnd bec:ome
eon\ex,lllOOSlIi'IreW'ilhthevisualcl'lOl...:l8lo!mostIandSCilPO
settings.
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I FLOOD PROTECTION STRUCTURAL METHODS

Table 1

I
I
I

Introduction
Preservation 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 Landscaping and Aesthetic Treatment
of Flood Control Facilities. These objectives are accomplished by planning
and designing flood protection facilities to complement the positive visual
characteristics of the landscape settings in which they are located.

The District routinely evaluates and implements a variety of non·slructural
and structural methods for providing flood protection in Area Drainage and
Watercourse Master Planning, Project Pre-Design and 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
characteristics 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
their visual character and potenlial for achieving context sensitivity with the
landscapes of Maricopa County (refer to Tables 1 and 2).

The identification and selection of flood protection structural methods that
have the 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 protection solutions that will be context sensitive with the
visual environment and meet the goals of the District's aesthetic trealment
policy.

Following are brief descriptions and photo 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
to achieve context sensitivity with the visual environments of Maricopa
County, and their use in flood protection method landscape compatibility
assessments.

,....
~-~
...."....

semi-SoIl
Structural

H.rdStructUl'.1
Mel!'ood...,lhAt'Slhe\lc
rrealmenl

Sup•• Sl1uclu••

"""."
Wlh WU.oul With

:.:~.: :.:~~.: :.:-=~~ I:':~~~

Table 2

~-
Level of Etredon

I
Potential for

Protection
~~~~J:

Landscape Context
C_..1ed Methods Olaracter Sensitivity

.~... I NonStnJcturai NotPresenl Preserved
(None)

Highest
SoftStruduraJ Not Evident Relalned

Seml-Solt Slightly Evldenl Partially Retained

I
Structural

Hard with
Aesthetic Evident" Modified
Treatmenl

Semi Hard Strongly Evldenl
ISlructuml (VisuaIIyDomi- Stmogly Modified

nant)

I Hard Slructural Very Strong Oraslically Lowest
Evident Modified

(DmsticAJtemtion)
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While hnks4 Inle4 ConveyanceChlitnnel

Spoollhil flood Relatditg Structure Conveyance Ch~nnel

UI'P""EnslforkC...... Crook& Port>di=clVolloyDclontiol't
Bllsin

'Overall form is geometric & contrasts wilh natural
landforms

Hard Structural Method

-Struclural components are hard & geomelric

·Aeslhelic fealures are absent

-compatible with limilcd landscape sellings

-Superstructure Is conslrucled of hard
(concrele)malerlals

US60MmnllDeptirtmenlolT~8asin

-Structure slrongly dominates the dlaracter 01 the
selling

·Ekisling landscape dlamcter is slighlly moclirted

oCompIements the characler of most landscape
settings

·Aestheticleatures include vegetation planting &
landscapeootrers

Semi-Soft Structural Method

·Fe-ms, ooIors and tetluros of struclural comporen!s
~Iementthesening

-Structural components such as inlets'" outlets may
be hartl (concrete)

-Superstroelure is construded of eal1hen (soli)
matenals

East Maric:opBFloodnayChanll6l

$loollCreel.OoIfCOlne,lndionBllndWashCh<lnnol

'J, _ ~~__

~-:."',-""-,,,...
....

I

'. =~111 •

While Tlitlu flood Retalding Slrl.OdUrel3

M<;Mk;lenOutleICt\ilnnel

-Overall form emulates surrounding natural land
f~,

·Hard slruclural componenls are concealed or are
I'lOtnotioeable

,Ulillzes malerlals with colors & leklures found in
surrounding landscape

·Aesthelic fealurcs ifldude vegetation planting &
landscape bull'ers

'Struelural componcnls are hard & geometric

·Aesthetic features are absent

·Superstructure is conSln.Jcled of earthen (soft)
materials

Soft-Structural Method

·Overall form Is geometric & corllrasls with nalural
landforms

Semi-Hard Structural Method

-Superslructure is construcled of earthen (soil)
malerials

·Eklsling landscape character Is retained

·Structure Is visually dominant within lhe
selling

·Compalible with limited landscape settings

-Complements lhe character of most landscape
sellings

ChefryCre-ekCOoweyllnOeo.nne!-oerwllf.CoIc<'aOo

Non-Structural Method

-complementary 10 setect settings

·Aeslheticfealureslncluda:
-User of allractlve colors and texlures
-Architectural dela~ing & rusticalion
tedmiques

-Umanart
-Vegetation planting & Landscape
b",,~

Hard Structural Method with Aesthetic Treatment

·Struclural componenls (lnlets, oullets, etc) may
be hard or soft

oComplements the character 01 most landscape

~"'"

'Character of structure is visually dominant as a
feature allraclion

·Superstruclure is constructed of hard (concrete)
malerlals

·Exis!ing land5capecharadef is preserved

2801 West Durango Street, Phoenix, Arizona 85009, 602-506-1501

CherryCreet.Corwey.noe~-Detwl,l(,CoIDredo

-Gharadaraed by an absence of flood control
structures

·Naturallandfoons & drainage leallJres convey or store
slonnwaters

-Overall form is freeform or gracerully meander,,,

·Mayiodudelowstandardroa<!sloradmi'listralioo
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I LANDSCAPE DESIGN THEMES

I
I

The planning and design of flood control facilities to preserve the natural beauty of
Sonoran Desert landscapes and protect local community character is a primary goal of
the landscaping and aesthetic treatment policy of the Flood Control District of Maricopa
County. The identification of landscape design themes based upon the character of the
landscape is an important early step in the planning and design of flood control facilities to
be context sensitive with the visual environments of Maricopa County.

Natural Sonoran Desert Uplands Theme

Landscape design themes identify the desired overall "Iook~ for nood control projects for
specific landscape settings. The landscape design theme, as intended herein, is a visual
design concept that is established to unify the visual appearance of nood control projects
with the visual character of their surrounding landscape settings. Landscape design
themes serve as a basis for establishing a cohesive set of landscape design guidelines for
project design that address appropriate scale, landform grading, plant materials selection
and arrangement, and use of other materials. forms, colors and textures, to achieve the
desired appearance.

Natural Lower Sonoran Desert Riparian Theme

The purpose is to provide guidance for the identification and application of landscape
design themes that will enable District nood control projects 10 become context sensitive
with the landscape settings found in Maricopa County. The information and approach
presented herein may be useful to other jurisdictions and may have application to other
land use activities within Maricopa County.

Natural Sonoran Desert Uplands Riparian Theme

It is recognized that additional landscape design themes may be desired based upon
historic or planned landscape character. It is further recognized that District flood
control requirements and recreational, wildlife, cultural, and other multiple-use program
requirements, may strongly influence or dictate the selection of landscape design themes
for particular flood control projects. The landscape themes presented are intended 10
serve as a framework and starting point for development of more refined landscape design
themes. as needed. during project planning and design studies for application 10 specific
landscape settings.

Natural Sonoran Desert Hydro Riparian Theme Natural Lower Sonoran Desert Theme

Desert Plaza Theme

·ThIs llwmeemulat&llhl ~~"Cha"telllflSbCsolMlurlll MIIorogl
foundw~hinlhe~~tIoorollhlSc>oo! .... De.or!.

·Aood control chaonell and ball'" .." .l.r:ed lind IlIl'Iped to
replicolelhescaleof1oodIormlaodsecoodet)'drOlinllgelenn-e.
IOUI'd wlthlo the Valey landi laodKape chanoder IUbtype .nd
may Ir>clude landscape berml and olMt klpogrIIphk: ,"h,," to
eoolTol me apPflf1tIlt &!Ze 01 flood eootrol strutIurM.

.Tneo~eralformoff\ooo:lcontrol$lnlc:lur"isdM'll"IIdIO~ ~
~uatll .....n-albndbmsand~89lltllbOnP'lflllmlloul'ld ~~~. "-_~.wilhlfllhti!lUblype. _ - ~__ -.._

·?1artt palllne includes planl species lhela" ~iwaIly ptOtl'lioeot
within the Low", Sooorao~.orwhictt 1M slgfUll\lfe.D\!IClOI
locludeMosquita.Burlllge.ndCreosotll. ~

-Plaot deoslUes alld Itrraogementlleplicall thl tlonslllll. and'.- . .' .
pllllemslhatafllcharac:mri~liewilhi"ltlllIlUblype. -=------="'-'-=.ou
'Thie tl>vfllll i. COfllvlIll9....i\iv9 0<11)' IOIUlIn If", vallll)' plain.
pl'lysicalsct!;og,"t;\(}ri(;opaCOU"I)'.

Desert Oasis Theme

-Plant malelials a'e MTIlnged lO <&pIOcele Ih. oenllliel .Oll
poltOmslhalf>lllurallyoccurw'lhlnlhewbl)'PI!I.

'Plant palett. lodudao. pl1l"1 species lNil ma~e up lhe 1.0'11'11I 7_ )tC.. ~7$......:a:-
Sooor""Oeserl H)'dr1c RIparIan Ol'Ilhle pl.'lnl (l(In\IT1\InII)'. of whICh I
CoUon..-ood&OllWeowgailelle.areallgn.'llUtete/l\lH1l.

'T"""""M;.~,,,,",,,,...;~"b""~"'"""•• ~,,"," t~ ft~~~.-
the Soooran De.ert Ll1nd.eape CIWIlcte< T)'pe in Ma"co~ 11 ~"1 .1. .. ...;~~

Cou"ty. ~ ••'1 J,"!fti. .

·Thi$lheme '""'-'alai Lhe ...ituel cn-elef of rNer•• ..-av.e. r,---------------,
~=nd~ found wllhlo Ihe Sonar.., OIIMft thIII.r.....l )'Nr

·Bottom _ erll d.1IQOIId to ,ep/oc:el. Ihll ~."-t)' of phyM:aI
coodillool end now d'lll,itClGfllhC' found IOIUlln the n..... oIlhI
sobt)'pe and l)'pkoIy 1O_lnclude a netUl'1ll aPC411f!ng low lIow
:~nd~~ a ~arlll)' of sand. gra~". eol)~. boukte...

·FIood oootrol chanoel. aOll .1ClfaOe ba...... IV' .~ect lind
oorofIguledto,epllcalelhescaHland...:cenlUltlelhllfOlmof
draooageleat\.lflllrouoalnIneRN.... I.anll.IInctK.lIPfJl;har~III-"".

Desert Park Theme

'ThiSlhomelllOOllllllllMln&ltivemlhollphyak:ftlselUng.ofl ...j; ............,J

:r~~O:~i"nUolnLand'lGnd~peeh.rnelOf 'lIblypeln ~7:H r i J.,I,"'lJ'.(a· fi 1i'.I'~"~. )"')11]

'PllON mll!4'rlab ...e combloed And Anll"l)ed 10 101m oo.qUII"
lind olhe< paltlH".lhIJl ilre l)'pll;alI)' Ilnocl111ed IOllh dr'J""llII
rllal...,eslnlhlsubtypl.

• FfOI)deon.boletulnone"'nds\otagebnlns ...e~.nd
cooflgured 10 replcate the ICIltIIIIld .ccentuate 1M Ioml 01
dnllrlagoe !elll....." IWnd lo lM Mot"""'n Lands laodseape
c.hfllltC1ersubtype.

'ThoIl! 0""'" Infm"",)' emulllIe both bf.idcId Ilfld dond!~~

draioagePilflOfn.andffa)'lodlldesma'lIIand.aoaorll~elbarl

........... totrlO$elouodwiltlinl/lesubt)'pIJ.

·P\af'lfpalelteln(:lu(lll.p4Int.pec:lnlhatllreproml~t-'<loQ

naluraJ aJ'TO)'OS ilnd Olnor drtllnltge loalufft within Ihe ....blype. 01
which Pnlo Veroe. lroowood and Wilow are slgoature .peele•.

·Thia theme emul.'llel thtI ~Isllal ctlarocter of nal...nW IUroyo r'---------------,

I;)odseapeseninOlrouodwllhinlhllSoootan~

• Thlr. lhtt"'" IJmullIt.... uw villloflll,1\allldO( of M!urlll d_ r'-------------,
wlIsholltMJl Ira~_ lhO ~alloy !loOI of tho SonoI 00Mtf1_

·FIood oootrol~ lind .ac.. bNlo ~ lind
c:onf9."..:!10 ,epI...le lhe __ end ~1l'I1' the form of
dra~ fealur.. Iouodlo lheVale)' LlInd' bnd_peehafKltll
....brype.

·Thlslf1Omlll.conIOlf.llOllUlVowilhl'loltnoptly.ocllllolUng.
ofloo~""oyl/lnd.and""o<llIrld.ltond_pocn"'fOCtor....bl)'pc.
In MarioopaCount)'.

~~~I:~at:t=bl:::~:'Z'I)'=~e::.:C:I:"~'="~tE\ rL ;,.;.££ .'M
dralf\9Qllreillur.. foundlnlntl ....Dl)'PI!I. I I

Enhanced Desert Theme

·P\anIPfllllttaloclud.. ",..ntepecle.lhalllrepromlOflnllMoog
nllll.lflIlw"she.lINIoLhetdnt'OII9Il le.lUff/.wilhin IMlUbI)'pe.
ofwnocnMesq"lleendWiIowa.e.lgf\al... ,eloP\!lCiel

·Thell ...... Ilf... Infm typleDlly ,e-pleall. It'4 d.md"tle dr"iNtgll
pIIdllm".ndme)'lnct.xIIIsmDllbl'\Nh lind lira..." ba...lml&'l0
lnoH found within th. ltIblyll'll.

·The_""tormoflloodeuolrollttuet...r..Ito~IOGO"'O""
10. and ec:c:eoIIuIl•• N11\1flll topographic 1o"". in 1M ....blype.

·PWtnlpNeU.oonIiIt.oIl4)eCInloundinllllpalovenle-ml><l'd
c:aetlIOl.at. 01 whk:tl PaloYllfde Iond SaQu.ro ar. tIgntllUl'e ~flI

.pede•.

·flood w.lllf ekJnge baWl' 1If1Cl CI'IlIIlOeII_ tl.r.ecl ond .helled
10 f1tpliclltce IhIICMe of rwlUlllllMdlolm. IOnd lkalnege 100000e.
w,thI" Ihe MOuoUo... L....ca LandtelllM~~... suDtype.

Semi-Natural Sonoran Desert Theme

'PIa"t maleriels are ammolloo 10 "pliCllt. U... ~1tIlf",.nd

WOlJ',...fQurKl..-ilhlnll ......bI)'lM.

·Thls lh_ it context .~.lli~. wllll the ~IMll'. loolhlll•• r.c:t
mou"taiol phyllcol.,tt1noe within MII'~ Counly.

·ThitllhemlIemulatMlhl~"'ualehar.el... ofl\;'llufIlI~. i I
Ioolhil. and mount.in tendKllpe se\lltl(/l; Iound wilhin lhe
SonoI'anDeMft.

I
I
I
I
I
I
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-flood controllaciilies are sl=ed and eoorlQUfed to be In ICOIo
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, " DESERT PARK LANDSCAPE THEME/DESERT OAS~LANDSCAPE THEME ~

August 25, 2011

Lower EI Mirage Wash Basin

Flood Control Improvements-Planting Palette
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Trees

Indian Rosewood
Dalbergia sissoo

Native Mesquite
Prosopis species

----",,;.-.
Evergreen Elm
Ulmus parvifolia

Sage species
Leucophyllum species

Cactus
cactus species

Red Bird of Paradise
caesalpinia pulcherrima

Accents/
ShrubsI

I
I

I

I
I
I Deer Grass

Mulhenbergia rigens

I 2801 West Durango Street, Phoenix, Arizona 85009, (602) 506-1501
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August 25, 2011

Lower EI Mirage Wash Basin

Flood Control Improvements-Planting PaletteI
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Trees

Green Brittlebush
Encelia frutescens

"J
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I
I

I
I

Penstemon
Penstemon species

!t.~'<l;~
Bear Grass

Nolinami~

sage species
Leucophyllum species

I
I

I

I 2801 West Durango Street, Phoenix, Arizona 85009, (602) 506-1501
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Lower EI Mirage Wash Basin

Flood Control Improvements-Planting Palette

_e SEMI-NATURAL RIPARIAN LANDSCAPE T_H_E_M_E ,__
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Trees

Desert Willow
Chilopsis linearis

Ironwood
Olneya tesota

Native Mesquite
Prosopis species
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Four Wing saltbush
Atriplex canescens

Deer Grass
MUlhenbergia rigens

Wooly Butterfly Bush
Buddleja marrubifolia

Penstemon
Penstemon species

Green Brittlebush
Encelia frutescens

I 2801 West Durango Street, Phoenix, Arizona 85009, (602) 506-1501
www.fed.rnarieopa .gov Photos Provided by Flood Control District of Maricopa County



Stained Concrete

AZTEC

Rugged Flagstone FormlinerOregon Basalt Formliner
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Desert Pavement
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Sandblasted Finish

Decomposed Granite

Gabion Basket seatwall

Desert
Color

Palette

Accents

2801 West Durango Street. Phoenix, Arizona 85009, (602) 506-1501
www.fcd.maricopa.gov Photos Provided by Flood Control District of Maricopa County
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IN COOPERATION WITH THE CITY OF EL MIRAGE
CONCEPT PLANS FOR WEST CACTUS BASIN

PCN 470.30.20
FCD CONTRACT NO. 2008-C014 - ASSIGNMENT NO.4
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FLOOD CONTROL DISTRICT
OF MARICOPA COUNTY
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CONCEPT PLANS
THESE PLANS WERE DEVELOPED TO DETERMINE
GENERAL GRADE, ALIGNMENT AND RIGHT OF WAY
REQUIREMENTS FOR THE WEST CACTUS BASIN
AND LOWER EL MIRAGE WASH FROM CACTUS ROAD
TO WEST OF EL MIRAGE ROAD
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DATEBY

FLOOD CONTROL DISTRICT
OF MARICOPA COUNTY

ENGINEERING DMSION

REVISION

LOWER EL MIRAGE WASH DCR
FCD NO. 2008C014, WA No 4

GENERAL NOTES

o CONSTRUCT 0

D REMOVE D

PROVIDE LANDSCAPING FEATURES PER
LANDSCAPE CONCEPT DESIGN SHOWN IN
THE DESIGN CONCEPT REPORT

@

STA 39+25 to STA 41+45 CONSTRUCT
STORM WATER SEDIMENT BASIN

CONSTRUCT 4950 LIN. FT MULTI-USE PATH
(12-ft wide concrete with 2' shOUlders)

SINGLE BARREL 10'x10' RCBC - BY OTHERS

STA 19+95 to STA 36+30 CONSTRUCT STORM
WATER DETENTION BASIN TO GRADES AND
LIMITS SHOWN.

CONSTRUCT 125 LIN. FT. NEW STORM DRAIN

EXIST 3 BARREL 24" DIA. RCP
CULVERT - TO BE REMOVED BY OTHERS

REMOVE EXIST STORM DRAIN AND OUTLETS
3 TOTAL

REMOVE EXIST CONCRETE IRRIGATION DITCH

2

1) UTILITY LOCATIONS ARE SCHEMATIC

2) STRUCTURE SIZES ARE APPROXIMATE

3) LANDSCAPE AESTHETIC TREATMENTS AND
MULTI"USE DESIGN GUIDELINES ARE
PROVIDED IN THE LOWER EL MIRAGE WASH
DESIGN CONCEPT REPORT - PHASE 2

4) PRELIMINARY NOT FOR CONSTRUCTION:
CONCEPT PLANS DEVELOPED TO DETERMINE
GENERAL GRADE,ALIGNMENT AND RIGHT OF WAY
REQUIREMENTS FOR THE WEST CACTUS BASIN
AND LOWER EL MIRAGE WASH FROM CACTUS
ROAD TO EAST OF EL MIRAGE ROAD.
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o REMOVE 0

DATE

DATE

SHEET OF
3 4

08/25/2011

08/25/2011
08/25/2011

(118 LF)

(122 LF)

BY

BY

T. Bokich
D. Phelps
D. Phelps

A,-<--
AZTECW§:.=--

PLAN AND PROFILE
STA 10+00 TO STA 18+60.00

REVISION

CHECKED
DRAWN
DESIGNED

GENERAL NOTES

'~1&!@*illUili

FLOOD CONTROL DISTRICT
OF MARICOPA COUNTY

ENGINEERING DMSION

LOWER EL MIRAGE WASH DCR
FCD NO. 2008C014, WA No 4

CONSTRUCT

STA 10+00 TO STA 18+75
CONSTRUCT 875 LIN. FT. CHANNEL

CONSTRUCT 120 LIN. FT. 60"
CULVERT

CONSTRUCT 125 LIN. FT.
NEW FENCE

@

REMOVE EXISTING 2 BARREL 10'x3'
RCBC

REMOVE EXISTING FENCE

UTILITY LOCATIONS ARE SCHEMATIC

STRUCTURE SIZES ARE APPROXIMATE

15%

DRAWING NO.

PRELIMINARY
NOT FOR

CONSTRUCTION

OJ
[I]

3) LANDSCAPE AESTHETIC TREATMENTS AND
MULTI-USE DESIGN GUIDELINES ARE
PROVIDED IN THE LOWER EL MIRAGE WASH
DESIGN CONCEPT REPORT - PHASE 2

4) PRELIMINARY NOT FOR CONSTRUCTION:
CONCEPT PLANS DEVELOPED TO DETERMINE
GENERAL GRADE,ALIGNMENT AND RIGHT OF WAY
REQUIREMENTS FOR THE WEST CACTUS BASIN
AND LOWER EL MIRAGE WASH FROM CACTUS
ROAD TO EAST OF EL MIRAGE ROAD.
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o REMOVE 0

GENERAL NOTES

LOWER EL MIRAGE WASH OCR
FCD NO. 2008C014. WA No 4

1) UTILITY LOCATIONS ARE SCHEMATIC

2) STRUCTURE SIZES ARE APPROXIMATE

3) LANDSCAPE AESTHETIC TREATMENTS AND
MULTI-USE DESIGN GUIDELINES ARE
PROVIDED IN THE LOWER EL MIRAGE WASH
DESIGN CONCEPT REPORT - PHASE 2

4) PRELIMINARY NOT FOR CONSTRUCTION:
CONCEPT PLANS DEVELOPED TO DETERMINE
GENERAL GRADE,ALIGNMENT AND RIGHT OF WAY
REQUIREMENTS FOR THE WEST CACTUS BASIN
AND LOWER EL MIRAGE WASH FROM CACTUS
ROAD TO EAST OF EL MIRAGE ROAD.
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CI) : : : : : : : : : : : : : PROPOSf=D 100- YR WSEL : : : : : : : :
LU : : : : : : : : : : : : I WEST ,CACTUS :BASIN: : : : : : : '

- - - - - -UJ - - - - - - - - ~ - - - - - - - ~ - - - - - - - -: - - - - - - - - ~ - - - - - - - ~ - - - - - - - -: - - - - - - - - ~ - - - - - - -1_ -------:--------~ -------1- -------:------ -~ -------1- ------~--------~ i J ~ -1- ~ ~ _______t L_~ ~ ~~ __
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<... J S 1 0.00 r I I , , I" I I "- I , I' • I <:)
::i I 'II I I I , : -........ ; I:::::::: <:)

--- ---:t:o --- -----~ -------~ --------:- -------~ -------; - ---- ---:- --- ----~ ------- ~ -- ----- -:-- ------~ -- -----; -----~ --~ --~ --~- --::-~ ------: --~;_~_~__~ -__ -: -~~~~__:-:.-_ d}-- . _
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I-- : : : : : ' : : : : : : : : : : : : : : : : ~
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,- - - - - - - - ~ - - - - - - - ~ - - - - - - - -: - - - - - - - - ~ - - - - - - - ~ - .lJj - -~ - -: - - - - - - - - ~ - - - - - - - ~ - - - - - - - -: - - - - - - - - ~ - - - - - - - ~ - - - - - - - -; - - - - - - - - ~ - - - - - - ~ - - - - - - - -: - - - - - - - - ~ - - - - - - - ~ - - - - - - - ~ - - - - - - - - ~ - - - -~ ~~ - - - - - - - -: - - - - - - - - ~ - - - - - - - --

, t , I 1 I gs~:::: til 1 I I I til ttl 1 til' 1 lU
' I I I , I + I I I I , I J , I I I , I ,lJJ (\') I , 1 ...,

, , , , , , lJJ .... " , , , , , , , , EXISTING GROUND 'CD CHANNEL tl<' '9 :::. , , ....
: : : : : : gN::> : : : : : : : : : : : : : : et~~ : : :J
I I , I I I ~~~ 1 I I , 1 It, I I 1 , 1 I (!)CI)UJ , 1

- - - - - - - -: - - - - - - - - ~ - - - - - - - ~ - - - - - - - -; - - - - - - - - :- - - - - - - - ~ - .(!) CI) lU - -: - - - - - - - - ~ - - - - - - - { - - - - - - - -: - - - - - - - - ~ - - - - - - - { - - - - - - - -: - - - - - - - - ~ - - - - - - - ~ - - - - - - - -: - - - - - - - - :- - - - - - - - { - - - - - - - -: - - - - - - - - ~ - - - - - - - ~ - - - - - - - -: - - - - - - - - :_ - - - - - - - :z: 1 _

I :::::::::::::::::::: 0
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C!) I.. tit I , ... I --r- ---,...-- --,--- -~ 1 I 1 I , 1 I

, I I 1 I I I I , , , I
I I I 'I I I I 1 1 , 1 Io 1 1 , I' I I 1 I 1 , 1 I I 1 , , I
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tit 1 I J I , I , II- "'l:t: I 1 I I I 1 1 I 1
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