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GLENDALE I PEORIA ADMPU

107TH AVENUE AND UNION HILLS DRIVE

DESIGN CONCEPT REPORT - PHASE 2

ALTERNATIVE ANALYSIS

1. EXECUTIVE SUMMARY

The Glendale/Peoria Area Drainage Master Plan Update (ADMPU), 10ih Avenue

and Union Hills Drive Design Concept Report (DCR) is an update of the original

Glendale / Peoria ADMPU and the Northwest Update. The DCR hydrology study is

comprised of a watershed of approximately 16.5 square miles with the DCR area of

interest being generally bound on the north by Beardsley Road, to the east by 10ih

Avenue, to the west by Agua Fria River and to the south by the Sun City Drain

Channel confluence with the Agua Fria River.

The DCR has been commissioned by the Flood Control District of Maricopa County

(FCD) in response to flooding complaints in area subdivisions and roadways near

the 10ih Ave. and Union Hills Drive intersection. The study area is located within

three jurisdictions, the City of Peoria, the City of Surprise and Unincorporated

Maricopa County. The DCR was initiated with the concept consistent with the Phase

1 Analysis and Recommendations Report with the specific areas of concern being

the Lake Pleasant Mobile Home Estates, the Paradise Resort Travel Trailer Park,

the Coyote Lakes development, 10ih Avenue, Union Hills Drive, and 115th Avenue

roadways and associated intersections.

Through the public input process and after additional review by the District it was

determined that flows from the Beardsley Road Channel would be incorporated into

10ih and Union Hills Drive Design Concept Report. Due to the introduction of the

Beardsley Road flows being post the alternative analysis for the 10ih Avenue and

Union Hills Drive study area, the alternatives analysis contained within this DCR are

presented in two parts; Pre-Beardsley Road Flows and Post-Beardsley Road Flows.

FCD 2009C036 - 10th Avenue and Union Hills Drive
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The Flood Control District's Context Sensitive Flood Hazard Mitigation Planning and

Design Approach was utilized in this study. This approach entails the inventory and

analysis of information pertaining to the flooding, land and resource and community

contexts in an effort to produce a Recommended Plan that will be effective in

reducing the risks of flooding in ways that will be compatible with the environment

and acceptable to local communities to the maximum degree possible. Flood

protection structure types that were determined to be acceptable to the local

communities and compatible with the landscape settings in which they are placed

were utilized in the development of the alternatives and the recommended

alternative. These structures include use of underground pipes in areas where rights

of ways constraints posed limitations on the use of other solutions, use of existing

and proposed open channel systems, along with use of detention basins to

attenuate peak flows where needed. Additionally, flood protection methods for

building the structure types that were determined to be compatible with the

landscape settings of the study area, such as the Semi-soft Structural Method, have

been incorporated into the Recommended Plan along with other aesthetic and multi

use features to achieve compatibility with the land and resource context and

acceptability with the community context to the greatest degree possible.

2. INTRODUCTION

2.1. Project Location

The overall study area for the Glendale/ Peoria Area Drainage Master Plan

(ADMP) is approximately 80 square miles and includes portions of the Cities of

Peoria, Glendale, Sun City, Youngtown, Phoenix, and unincorporated portions of

Maricopa County. The original ADMP was completed in May 1987 by COM Inc.

and JM Montgomery Inc. and was updated in May 2002 by Entellus (ADMPU)

and again in May 2007 by Wood Patel (NWU) for the Flood Control District of

Maricopa County (FCD) .
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The 107th Avenue and Union Hills Drive Phase 2 Design Concept Report (OCR)

is comprised of a watershed of approximately 16.5 square miles with the OCR

area of interest being generally bound on the north by Beardsley Road, to the

east by 107th Avenue, to the west by the Agua Fria River and to the south by the

confluence with the Agua Fria River (Greenway Road alignment). See Figure 1

for a Project Area map.

Figure 1 - Project Area Map (Courtesy FCDMC)

2.2. Need and Purpose

The OCR has been commissioned by the Flood Control District of Maricopa

County (FCD) in response to flooding complaints in the area subdivisions and

roadways near the 10ih Ave. and Union Hills Drive intersection. The study area

FCD 2009C036 - 10fh Avenue and Union Hills Drive
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is located within three jurisdictions; the City of Peoria, the City of Surprise and

Unincorporated Maricopa County (see Figure 3 for the Annexation Map).

The purpose of the study is to develop a recommended alternative that will

mitigate flooding along Union Hills Drive between 10ih and 115th Avenue, 115th

Avenue between Beardsley Road and Bell Road, and lastly along the Sun City

Drain Channel south of Bell Road to the confluence with the Agua Fria River.

This report documents the development of the context sensitive alternatives and

selection and design of the recommended alternative as shown in the 15%

design plans.

The stated project goals for the 10ih and Union Hills Drive OCR are as follows.

• Develop Context Sensitive Solutions for the flooding occurring on 107th

Avenue, Union Hills Drive, and 115th Avenue. The 100 year design event is

preferable; however solutions utilizing a lesser event will be analyzed should

the 100 year event become infeasible.

• Develop solutions that are context sensitive with the landscape setting of

the project study area.

• Provide solutions that preserve existing recreation & open space resources

and take into consideration the ultimate ParkslTrails/Multi-use requirements

of the City of Peoria, the City of Surprise, Maricopa County and

neighborhood/public input.

• Provide solutions that take into consideration the ultimate transportation and

utility needs of 107th Avenue, Union Hills Drive, and 115th Avenue and Bell

Road.

• Provide solutions that may be phased and accomplish the goals above.
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2.3.Scope

The information and analysis presented in this report is a part of the scope of

work performed by Goodwin and Marshall, Inc. for the FCD under Contract No.

2009C036 Work Order No. 2 and Change Order NO.1. The scope includes

preparation of baseline hydrologic and hydraulic analysis, data collection,

development of alternatives, and selection of the recommended alternative and

preparation of cost estimates and 15% plans.

3. DATA COLLECTION AND PROJECT DATA

Various data was collected, reviewed and documented through the course of

preparing the Design Concept Report. The information was obtained from the

stakeholders, or through research of public records. A list of agencies contacted can

be viewed below. For additional information, please see Appendix "A" for the Data

Collection Memo.

• Arizona Public Service

• Arizona American Water

• COX Communications

• EI Paso Natural Gas

• Qwest Communications

• Southwest Gas

• Maricopa County Department of Transportation

• Flood Control District of Maricopa County

• City of Surprise

• City of Peoria

FCD 2009C036 - 10th Avenue and Union Hills Drive
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3.1.Aerial Topographic Survey I Datum

3.1.1. Project Datum

The GIS information provided by the FCD is on NGVD datum however the

project datum is NAVD 88 in order that the Aerial Topographic information

may be utilized for the alternatives analysis and future design topography.

The project benchmark is:

Benchmark Held is a NGS control point

Designation= 1HB1 PID= AJ3858

State/County= AziMaricopa

USGS Quad= Calderwood Butte (1981)

Location= 445 feet+/- Southwest of a parking lot at Deer Village Park on

Deanna Drive east of 91 st Avenue

Elevation= 1262.17 NAVD 88 Datum (Project Datum)

Elevation=1260. 30 NGVD 29 Datum

3.1.2. Aerial Topographic Survey

An aerial topographic survey was performed in conjunction with the Phase

1 analysis for the project area generally located at 115th Avenue to % mile

east and Union Hills Drive to % mile north. The aerial topographic survey

was flown at an altitude sufficient to provide l' contours and incorporates

a minimum amount of planimetric features to complete Phase 1 of the

work assignment. For the purposes of Phase 1 & 2 analysis, the aerial

topography includes all planimetric features that are necessary to create

the digital terrain model (DTM) required for producing the l' contours.

These features include curbs, gutters, creeks and break lines. Should the

District wish, the remaining planimetric features may be completed and

utilized with the final design.

3.1.3. Field Survey

A field survey was performed by District personnel on November 19, 2010

to supplement the FCD Aerial topographic information (NAVD 88 Datum) .

The topographic survey was conducted along the full reach of the project;

FCD 2009C036 - 10th Avenue and Union Hills Drive
Design Concept Report Phase 2 - Alternatives Analysis - Page 6



•

•

Sun City Drain Channel, Bell Road Culvert, Canyon Ridge Channel and

culverts, and Union Hills Drive. The cross-sections were surveyed at

locations that corresponded to the cross-sections within the Existing

Conditions HEC-RAS model and also included existing culvert flow lines

and top of curb elevations for incorporation into the HEC-RAS model.

4. OWNERSHIP I MAINTENANCE RESPONSIBILITY OF EXISTING ROADWAY

AND DRAINAGE FACILITIES

Through detailed discussions with the project stakeholders and review area final

plats, annexation ordinances, and improvement plans, the ownership of the existing

roadways and drainage facilities were determined to the best extent possible (See

Figures 3 and 4 respectively). A discussion detailing the area roadways and

drainage systems are included below. Please see Appendix "C" for additional

information regarding existing and ultimate roadway cross-sections for the study

area.

4.1. Roadways

See Figure 3.

4.1.1. 107th Avenue (Beardsley Road to Union Hills Drive)

107th Avenue is comprised of a total ROW width of 95 feet (40 ft. east of

the section line and 55 ft. west of the section line). The roadway was

annexed into The City of Peoria in 1977 and 1989 under Peoria Ordinance

number 77-48 and 89-40. Based on the information above and

discussions with the project stakeholders this roadway is owned and

maintained by the City of Peoria.

4.1.2. Union Hills Drive (107th Avenue to 111 th Avenue)

Union Hills Drive is comprised of a total ROW width of 95 feet (40 ft. south

of the section line and 55 ft. north of the section line). The north 55 ft. was

annexed into the City of Peoria in 1977 under Peoria Ordinance number

77-48. The south 40 ft. of the Union Hills Drive roadway corridor lies

FCD 2009C036 - 10ih Avenue and Union Hills Drive
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within county jurisdiction. Based on the information above and

• discussions with the project stakeholders the ownership of the

maintenance responsibilities for this section of roadway is unknown. The

existing 30 ft. of pavement lies within the City of Peoria, however the south

40 ft. containing a roadside swale appears to lie within the county.

However, according to Intergovernmental Agreement C-64-08-219-2-00

between the City of Surprise and Maricopa County, this south 40' from

115th Ave. to approximately 1,100 feet east of 111 th Ave. will be annexed

to the City of Surprise upon completion of the Union Hills Drive

improvements. A resolution between the City of Peoria, City of Surprise

and Maricopa County should be made to clarify responsibilities for this

segment of Union Hills Drive.

4.1.3. Union Hills Drive (111 th Avenue to 113th Avenue)

Union Hills Drive is comprised of a varying ROW width through this

quarter mile section. A 40 ft. ROW dedication was made south of the

section line as part of the Canyon Ridge development and was annexed

into the City of Surprise in 1997 under Ordinance No. 97-5. The north

ROW tapers from 55 ft. at 111 th Avenue to a width of 33 ft. at 113th

Avenue and was annexed into the City of Peoria in 2003 under Ordinance

No. 03-175. Based on the information above and discussions with the

project stakeholders this roadway is owned by the two jurisdictions

discussed above and maintenance responsibility is unknown. A resolution

between the City of Peoria and the City of Surprise should be made to

clarify this issue.

4.1.4. Union Hills Drive (113th Avenue to 115th Avenue)

Union Hills Drive is comprised of a total ROW width of 73 ft. through this

quarter mile section. A 40 ft. ROW dedication was made south of the

section line as part of the Canyon Ridge development and was annexed

into the City of Surprise in 1995 under Ordinance No. 95-14. The north 33

FCD 2009C036 - 10th Avenue and Union Hills Drive
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ft. of ROW appears to still lie within county jurisdiction. Based on the

• information above and discussions with the project stakeholders this

roadway is owned by the two jurisdictions discussed above, and

maintenance responsibility is unknown. A resolution between the City of

Surprise and Maricopa County should be made to clarify this issue.

•

•

4.1.5. 115th Avenue (Beardsley Road to Union Hills Drive)

115th Avenue is comprised of a total ROW width of 73 ft. through this one

mile section. A 33 ft. ROW dedication was made west of the section line

as part of the Coyote Lakes development and was annexed into the City

of Surprise in 1980 and 1983 under Ordinance Nos. 80-2 and 83-8. The

east 40 ft. of ROW appears to still lie within county jurisdiction. Based on

the information above and discussions with the project stakeholders this

roadway is owned by the two jurisdictions discussed above, however, is

currently being maintained by the City of Surprise.

4.1.6. 115th Avenue (Union Hills Drive to Bell Road)

115th Avenue is comprised of a total ROW width of 73 ft. through this one

mile section. A 33 ft. ROW dedication was made west of the section line

as part of the Coyote Lakes development and was annexed into the City

of Surprise in 1980 and 1983 under Ordinance Nos. 80-2 and 83-8. The

east 40 ft. of ROW was dedicated with Canyon Ridge development and

was annexed into the City of Surprise in 1995 under Ordinance No. 95-14.

Based on the information above and discussions with the project

stakeholders this roadway is owned and maintained by the City of

Surprise.

4.2. Drainage Systems

See Figure 4.

FCD 2009C036 - 10th Avenue and Union Hills Drive
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4.2.1. Beardsley Road Channel

The Beardsley Road Channel is comprised of an improved earthen

channel east of 111 th Avenue, an improved concrete channel between

111 th Avenue and the 113th Avenue alignment, and an unimproved

channel cross-section from 113th Avenue to 115th Avenue. The City of

Peoria currently maintains the Beardsley Road Channel east of 113th

Avenue while maintenance responsibilities west of 113th Avenue are

undetermined.

4.2.2. Canyon Ridge Channell Detention Basins

The Canyon Ridge Channel and detention basin system was constructed

in 1998 to convey on-site and off-site storm water through the Canyon

Ridge Development to the outfall generally located at 115th Avenue and

Bell Road. The City of Surprise and the Canyon Ridge HOA currently

maintain the channel system from approximately 720' west of 113th

Avenue to Bell Road as described in Doc. 1999-0579675, while the

portion of channel from 111 th Avenue to 720' west of 113th Avenue is

maintained by the Canyon Ridge HOA as described in the Canyon Ridge,

Unit 6 Final Plat.

4.2.3. Sun City Drain Channel

The Sun City Drain Channel is located north of Bell Road from Del Webb

Blvd. west to 115th Avenue then south generally along the 115th Avenue

Alignment to the confluence with the Agua Fria. Ownership and

maintenance responsibility for the Drain from 112th Avenue east was

transferred to FCD from MCDOT in 2005. From 112th Avenue west to the

Agua Fria outfall, the Drain is located in a dedicated public drainage

easement on private parcels within unincorporated Maricopa County. At

this time, Maricopa County (including FCD and MCDOT) has no

responsibility to maintain this facility from 112th Avenue west to the outfall.

The proposed project will not change the location of storm flows entering

FCD 2009C036 - 10rh Avenue and Union Hills Drive
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the Drain at the northeast corner of 115th Avenue and Bell Road, but will

in fact control and reduce those flows thereby protecting the Drain and the

associated Bell Road culvert. It is anticipated that the District will need to

work with the property owners or HOA's responsible for the relevant

drainage easements to ensure adequate long term maintenance of the

Sun City Drain channel.

5. BASELINE EXISTING CONDITIONS HYDROLOGY

5.1. Existing Data Reviewed

• Glendale/Peoria ADMPU (ADMPU) hydrologic models and reports (Entellus,

2001)

• Glendale/Peoria ADMPU Northwest Region Update (ADMPU NWU) hydrologic

models and reports (Wood Patel, 2007)

• Site visit by G&M and stakeholders on September 23, 2010

• Aerial topography collected as part of Phase 1 OCR

• Aerial photography provided by FCD

• Field survey information provided by the District on November 19, 2010.

• Master Drainage Report for Canyon Ridge (CVL, 1997)

• Canyon Ridge West Infrastructure - Mass Grading Plans (CVL, 1998)

• Canyon Ridge West Infrastructure - Paving and Storm Drain Plans (CVL, 1998)

• Canyon Ridge West - Parcel 5 - Grading and Drainage Plans (CVL, 2004)

• Canyon Ridge West - Parcel 5 - Paving and Storm Drain Plans (CVL, 2004)

• The Village at Canyon Ridge West - Grading and Drainage Plan (M2 group,

2006)

• Glendale/Peoria AOMPU 10ih and Union Hills Drive Design Concept Report 

Analysis and Recommendations (Goodwin and Marshall, Inc. 2010)

FCD 2009C036 - 10th Avenue and Union Hills Drive
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5.2. Summary of Hydrology Revisions

The Existing Conditions Hydrologic Model prepared with Phase 1 of the work

assignment involved two distinct revisions. The first revision to the model was

to extend the Phase 1 OCR model to the confluence of the watershed and the

Agua Fria River. The details of this revision can be found in the Technical

Memorandum Dated October 4, 2010 in Volume II, Appendix A.1. The second

revision was completed in order to reflect the drainage basins and routing as

found in the Canyon Ridge Master Drainage Report & associated as-built

construction plans. The details of this hydrology revision may be viewed in the

Technical Memorandum dated April 26, 2011 found in Volume II, Appendix A.2.

5.3. Summary of Hydrologic Modeling Results

A flow comparison of the Baseline Existing Conditions model to the previous

accepted baseline models is shown in Tables 1 and 2 below. The concentration

point locations maybe viewed in graphic format on Figure 2.
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Table 1: 100-YR, 6HR Discharge Comparison

N/A

2760
2690

2090
CA99Q

N/A
2070
2130

1980
CA06A

Concentration Point 100 year, 6 hour
Discharge (cfs)

IBmBEtmEmi
1 _

I ..

I ••
1 ...._

Model

ADMPU Exist. Conditions (Entellus, Inc.)

ADMPU 107th & UHD OCR Exist. Conditions (G&M, 2010)

ADMPU 107th & UHD DCR-2 Exist. Conditions (G&M, 2010)

ADMPU 107th & UHD D_C:R__2~xist._Co-"ditions (!i~M, ~~1)

Table 2: 100-YR, 6HR Discharge Comparison, Continued

•
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Figure 2 -107 Ave. & Union Hills Dr. OCR HEC-1 Schematic
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6. EXISTING CONDITIONS HYDRAULIC ANALYSIS

6.1. Existing Drainage Facilities

A detailed existing conditions HEC-RAS model was performed for the study

reach, the details of which may be viewed in Volume II. Below is a brief

summary of the existing drainage facilities along the applicable corridors. Please

see Figure 4 for a graphic representation of these areas.

6.1.1. 107th Avenue

10ih Avenue currently does not have an organized storm drain system to

convey storm water flows. The roadway currently conveys off-site and on

site run-off west to the existing commercial development and Lake

Pleasant Mobile Home Park. Flows are then conveyed southwest through

Paradise Resort Travel Trailer Park to 111 th Avenue and Union Hills Drive.

6.1.2. Union Hills Drive

Union Hills Drive from 10ih Avenue to 111 th Avenue utilizes an existing

earthen channel located along the south side of the existing pavement to

convey storm water flows west to the Canyon Ridge Channel. The

channel currently has a maximum capacity of 362 cfs near the 10ih Ave.

intersection and ending with a capacity of 10 cfs near the 111 th Ave.

intersection. The existing conditions hydrology model indicates that

approximately 160cfs is conveyed along Union Hills Drive in the controlling

100year 6 hour event. In events that exceed the capacity of the existing

channel storm water flows enter the Canyon Ridge Channel, the existing

retention basin at the northwest corner of Union Hills Drive and 111 th Ave.

or continue west along Union Hills Drive.

Union Hills Drive from 111 lh Avenue to 115lh Avenue conveys storm water

west via curb and gutter. Scuppers are located at intervals along the

southern curb where storm water is captured and conveyed south into the

Canyon Ridge Channel system.
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6.1.3. 111th Avenue

111 th Avenue conveys storm water south from Beardsley Road via curb

and gutter to the Union Hills Drive intersection where scuppers then

transfer storm water to a retention basin located at the northwest corner of

111 th Avenue and Union Hills Drive.

6.1.4. 115th Avenue

115th Avenue conveys storm water south from Beardsley Road via curb

and gutter to the Union Hills Drive Intersection then continues south to Bell

Road intersection. Scuppers are located along the eastern curb that

transfers storm water from 115th Avenue to the existing Canyon Ridge

channel/ detention basin located east of 115th Avenue.

6.1.5. Beardsley Road Channel

The Beardsley Road Channel project was identified in the Glendale/Peoria

ADMPU and is located in the southwest portion of the study area. The

purpose of the Beardsley Channel Improvements is to mitigate flooding

issues by conveying the contributing runoff to the Agua Fria River. As

discussed above the Beardsley Road Channel is comprised of various

cross-sections to convey storm water east to west, generally along the

Beardsley Road alignment. The existing conditions hydraulic analysis

performed in conjunction with this report verified that the Beardsley Road

flows are channel confined within the improved sections of the channel.

The ADMPU study notes (and was confirmed in Phase 1 of the 10ih and

Union Hills OCR) that the entrance into the Coyote Lakes Golf Course

(115th Avenue) constricts the channel capacity and storm water runoff

overtops the banks of the channel and flows south to merge with area

flows generally at the 115th Avenue and Union Hills Drive Intersection.
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6.1.6. Canyon Ridge Channell Detention Facilities

The Canyon Ridge Channel/Detention Facilities were constructed as part

of the Canyon Ridge Development and utilizes earthen channel sections,

roadway crossing culverts of various sizes, linear detention facilities and

associated weir structures to convey the 100year storm event. A review

of the Master Drainage Study performed in support of the Canyon Ridge

development indicates that the drainage system was designed for a

minimum of 810 cfs, however, the results of the detailed HEC-RAS

analysis performed in conjunction with the DCR indicate that constrictions

located at the 114th Avenue, Avenue of the Arts, and West Valley Art

Museum Entrance culvert crossings reduce the carrying capacity such that

115th and adjoining lots within the Canyon Ridge development are

inundated. Details of the HEC-RAS analysis may be found in Volume II of

this report.

6.1.7. Bell Road I Sun City Drain Culvert

Bell Road is a Maricopa Department of Transportation facility and was

constructed as a full Major Arterial cross section in 1992. The drainage

system utilizes three - 9 ft. x 5 ft. RCB culvert to convey storm water flows

under Bell Road to the southern reach of the Sun City Drain Channel.

Based on historic research it appears the Bell Road culvert was originally

constructed to convey the Sun City Drain flows while the DCR subject

drainage area north of Bell Road was conveyed west along the north

ROW of Bell Road via earthen channel to the Agua Fria River. With the

construction of the Coyote Lakes and Canyon Ridge developments the

channel west to the Agua Fria was abandoned and flows were directed to

overtop the Sun City Drain Channel north of Bell Road and be conveyed

south via the Bell Road culvert. The results of the DCR Existing

Conditions HEC-RAS model show that the culvert system has inadequate

capacity for the 100 year storm event and flows overtop Bell Road at a

depth of approximately 0.74 ft over an approximate distance of 1,100 feet.
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6.1.8. Sun City Drain Channel

Based on the field ties performed by the district, the Sun City Drain

Channel south of Bell Road is generally an incised trapezoidal channel

with a bottom width of 10-15 feet, side slopes of +/-4: 1 and an average

depth of 6-8 feet. The majority of the channel section is comprised of a

deteriorated shotcrete lining transitioning to an earthen lined channel near

its confluence with the Agua Fria River. The results of the OCR Existing

Conditions HEC-RAS model show that the channel system has

inadequate capacity for the 100 year storm event (+/-1,950 cfs). The

channel has varying capacity throughout the reach with a limiting capacity

of 850 cfs approximately 2,000 feet south of Bell Road.

7. CONTEXT SENSITIVE FLOOD HAZARD MITIGATION APPROACH

It is important to note that the CSFHM discussion contained within this section is

currently under development and the methodologies contained within this report are

subject to change. The interested reader should coordinate with the District's

Landscape Branch prior to implementation of the described approach.

As defined by the District "The Context Sensitive Flood Hazard Mitigation Planning

and Design Approach serves as a framework for floodplain managers, water

resource professionals, planners, engineers, landscape architects, environmental

professionals and others, to guide the development of FHM solutions that integrate

the three required basic functions of being Acceptable to local communities,

Compatible with landscape resources and Effective in reducing flooding hazards

(ACE). The CSFHM Approach provides water resource professionals with an

innovative tool for consistentfy'delivering multi-objective results.

A context sensitive solution, as defined by the District, is one that integrates and

delivers all three basic functional outputs of being acceptable, compatible and

effective. It should be recognized that achievement of only one or two of these
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functional outputs, does not constitute a context sensitive solution. It requires all

three. Conversely, it should also be recognized that in real world application of the

CSFHM Approach, the degree to which context sensitive solutions will be produced

will depend upon the complexities, opportunities and constraints that are presented

by the project. Nevertheless, performance of the required basic functions contained

in the ACE challenge is a critically important initial intent.

The CSFHM model focuses on the interrelationship between three contexts:

Flooding, Land and Resource, and the Community. The Flooding Context is defined

through an analysis of risk and exposure to flooding. The Land and Resource

Context is defined through the analysis of valued characteristics of landscape

resources. The Community Context is defined through the analysis of direction and

vision provided in local community plans and public sensing. The CSFHM Approach

then identifies context sensitive solutions that lie within the interface between these

three contexts. The range of FHM solutions that are identified through application of

the CSFHM Approach are then used as the "building-blocks" for designing

alternatives in FHM planning studies and project designs."
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7.1. Data Collection and Inventory

The following procedure was utilized to develop the Context Sensitive Flood

Hazard Mitigation solutions. The details of the CSFHM analysis may be viewed

in Appendix D.

7.1.1. Flood Context Inventory

• Review Historical Flooding Data

• Identification of Flooding Risk and Exposure

• Analyze to identify the presence of different flooding types

7.1.2. Land and Resource Context Inventory

• Landscape Character

• Open Space

• Parks and Recreation

7.1.3. Community Context Inventory

• Identifies desired community character and needed multi-purpose functions

that could potentially be integrated into Flood Hazard Mitigation (FHM)

solutions.

• Examination of local community goals, objectives and requirements for

project area.

• Review general plans, elements, ordinances and guidelines for:

o City of Surprise

o City of Peoria

o Maricopa County

FCD 2009C036 - 10ih Avenue and Union Hills Drive
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7.2. Data Analysis Process

7.2.1. Flood Inventory and Analysis

• Analyze the range of FHM solutions that reduce flooding. The FHM

solutions are rated as either EFFECTIVE or INEFFECTIVE.

• The flooding types existing within the study were determined to be shallow

sheet flooding due to the lack of an organized drainage system and

overbank flooding from channelized sections with lack of capacity for the

design event.

• Based discussions with the district, the effective flood measures for sheet

flooding and overbank flooding are underground pipe, channel conveyance,

and storage basins.

Flood Mitigation Effectiveness

Structural Types

GENERAL ANALYSIS
Non-Structural Unde rground

Channel Levee
Conveyance

Storage Basin Dam
(Natural) Pipe Channel

Riverine / Channel Flooding

Overbank Flooding E E E E E IE

'" Flash Flood E E E E E IEIV
c.
t?: Dam or Levee Failure IE IE E E IE IE

"" Alluvial Fans IE IE E E E Ec:
:c

Sheet Flooding IE IE E E IE E0
0
..: Impoundment Flooding IE E E E E E

Urban Drai nage IE E IE E E IE

Ground Failures

E =Effective RED - TEXT REPRESENTS EXISTING FLOODING TYPES WITHIN STUDY AREA

IE =Ineffective

Table 3 - Flood Mitigation Effectiveness

7.2.2. Landscape Inventory and Analysis

The 10ih Avenue and Union Hills Drive Landscape and Inventory Analysis

was prepared by the District in June 2010 and has been utilized for the

purpose of this analysis.

Range of compatible FHM solutions determined by assessing the relative

ability of the FHM strategies, structure types, structural methods and

landscape design themes to complement the valued characteristics and

beneficial functions of the landscape settings, open spaces and recreation
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environments found within the study area. Each FHM solution is rated as

either COMPATIBLE or INCOMPATIBLE. This analysis was taken directly

from the Districts L1A report and verified through interviews with the project

stakeholders as well as numerous site visits to review and document

existing site landscape character, density, palette and overall appearance.

Please refer Appendix D where the recommendations of the project L1A

Section 4.0 are addressed.

7.2.3. Community Inventory and Analysis

• Range of acceptable FHM solutions typically established by assessing the

potential ability of the FHM strategies, structure types, structural methods

and landscape design themes to meet the desired local community

character and goals. Each FHM solution is rated as either ACCEPTABLE

or UNACCEPTABLE.

Based on field inspections the structural methods and landscape design

themes were identified and determined to be within the range contained

within the L1A. Please refer to Appendix D for graphic representation of the

consultant's findings.

7.2.4. Comparative Analysis to Determine FHM solutions that are both

Compatible and Effective.

• Compare the COMPATIBLE/EFFECTIVE set of solutions to the

ACCEPTABLE solutions to identify the set of solutions that meet all three of

the required basic functions - ACCEPTABLE, COMPATIBLE AND

EFFECTIVE (ACE) .
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7.3. CSFHM Findings

7.3.1. Final Range of Acceptable, Compatible and Effective Flood Hazard

Mitigation Solutions

Range of Acceptable, Compatible and Effective Flood Hazard Mitigation Solutions
Flood Area

A B C 0

c:: f1jo Q) Underground Pipe NC/E NC/E NC/E NC/E.- Co
~ f1j >.
.~ e I-
~ ~ Q) Conveyance Channel NC/E NC/E NC/E NC/E
~ l'Cl :;
"'C Q) ...
o ~ g
.2 ... Storage Basin NC/E NC/E NC/E NC/E...
LL. CJ)

NC/E = ACCEPTABLE, COMPATIBLE AND EFFECTIVE

Range of Context Sensitive Flood Hazard Mitigation Methods and Landscape Design Themes

Structure Types (Srnall* or Medium)
Refer to Table to in the L1A report Structural Methods Landscape Design Themes
Underground Pipe Soft Structural Semi-Natural Sonoran Desert
Conveyance Channel Semi-Soft Enhanced Desert
Storage Basin Desert Park

Desert Oasis
Desert Plaza Theme

Table 4 - AlC/E Solutions

For the purpose of this analysis the study area was divided into 4 areas based on land

use and available drainage systems.

Area A = Arizona American Water and City of Peoria WWTP Facilities

No organized drainage system

Area B = Paradise Resort Travel Trailer Park

No organized drainage system

Area C =

Area D =

Sun City Development (Single Family Residential- Age restricted)

No organized drainage system

Canyon Ridge Development (Single Family Residential)

Established Drainage System

•
The array of structure types shown were determined based on their effectiveness in

mitigating flooding and does not include the "Natural Structures" contained in the L1A as
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the study area is a suburban environment. The "Natural Structural Method" and

• "Natural" design themes were also omitted from the available Structural Methods and

Landscape Design Themes respectively do to the same reasoning stated above.

Examples of the structural types, structural methods, and Landscape Design themes

may be viewed in the District's L1A manual contained in Appendix 0 of this report.

8. BASIS FOR DESIGN

•

•

The Flood Control District of Maricopa County, Drainage Design Manual Volume 1

(Hydrology) and Volume 2 (Hydraulics) have been utilized as the general basis for

design. Specific deviation from design criteria will be discussed in the applicable

alternative analysis. As noted in the project goals above it was the intent of the

analysis to convey the 100 year event through the study area; this concept applied

to underground storm drain pipe, open channel sections, culvert sections, and

detention basins. Local drainage basins have not been analyzed for the purpose of

this report; however their concentration points have been identified to the greatest

extent possible for use the final design .

INTRODUCTION OF BEARDSLEY ROAD FLOWS

As previously discussed, through the public input process and after additional review by

the District it was determined that flows from the Beardsley Road Channel would be

incorporated into 10ih and Union Hills Drive Design Concept Report. Due to the

introduction of the Beardsley Road flows being post the alternative analysis for the 10ih

Avenue and Union Hills Drive study area, the alternatives analysis contained within this

OCR are presented in two parts; Pre-Beardsley Road Flows and Post-Beardsley Road

Flows.
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9. DEVELOPMENT OF ALTERNATIVES - PRE-BEARDSLEY ROAD FLOWS

For the purposes of this evaluation, the study area was broken into smaller study

segments that may have various available alternatives. The conveyance

alternatives within any given segment are generally independent of the alternatives

that may be selected elsewhere within the study area. This methodology allows for

each segment to be evaluated on its own merit and then to be combined with the

other preferred segment alternatives to in order to obtain the project recommended

alternative. The alternatives discussed below will utilize the segment number

followed by the alternative number; for example Alternative 4.2 is Segment 4

Alternative 2.

Please see Figure 4 for a graphic representation of the "Pre-Beardsley Road Flows"

segment locations and the December 16, 2010 - Meeting 4, Meeting Notes in

Appendix G, Volume I for schematics of the Alternatives.

9.1. Hydrologic & Hydraulic Boundary Conditions - Pre-Beardsley Road Flows

Through discussions with project stakeholders the principal hydrologic and

hydraulic boundary condition was determined to be the Bell Road Culvert and

associated downstream reach of channel known as the Sun City Drain Channel.

Bell Road was identified by MCDOT as an area of high importance and the

removal and replacement of the culvert was determined to be infeasible due to

the impact on the extremely high volume of motorist and associated high

construction and management cost to perform construction activities within the

Bell Road ROW. MCDOT's drainage design criteria allows for 6 inches of

overtopping in a 100 year event, however, it was agreed by the stake holders

that Bell Road should be protected from the 100 year event due to the

importance of Bell Road to maintain emergency vehicular traffic circulation in the

region.

• As previously discussed, the Sun City Drain Channel downstream of Bell

Road has varying capacity with a segment of approximately 1,200 ft. in length

having a limiting capacity of approximately 850 cfs.
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• Based on the existing conditions hydraulic model, the Bell Road Culvert

system is shown to have a capacity of +/-1,100 cfs at a headwater elevation

of 1163.40. The existing low top of curb of elevation for Bell Road is 1164.40

resulting in approximately 1.00 ft. of freeboard.

• Through discussions with the stakeholders, it was agreed that the 1,200 ft. of

channel with limited capacity should be reconstructed to convey a higher flow.

• The remainder of the channel system (approximately 1 mile in length) was

shown to have a capacity exceeding the 1,100 cfs capacity of the Bell Road

culverts.

• Based on the findings above, the maximum allowable flow rate from the

project area (at Bell Road) has been established to be 1,100 cfs.

Per the existing conditions hydrologic analysis (Appendix A.2, Volume II) the

100 year 6 hour existing conditions discharge for the channel system crossing

under Bell Road was found to be 1,950 cfs. In order to match the allowable

peak discharge of 1,100 cfs, two alternatives of attenuation were explored a)

detention and b) detention with diversion. The detention alternative modeled

2 basins, the first located generally at the northwest corner of 111 th Ave and

Union Hills Drive (Basin B) and the second located generally at the northeast

corner of 115th Ave and Bell Road (Basin C). The detention with diversion

utilizes the Basin B detention and removes Basin C while replacing the

attenuation affect with a diversion west along Bell Road to the Agua Fria.

Due to the required Detention / Diversion required upstream of Bell Road, it

was determined that a secondary goal would be to utilize any necessary

detention facilities to regulate flows entering into the 1.5 mile reach of existing

channel, culverts, and detention ponds located within Canyon Ridge

Development. The flows would be regulated such that the existing capacity of

the Canyon Ridge Channel system is not exceeded thus reducing potential

costly upgrades to the existing infrastructure.
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PRE-BEARDSLEY ROAD FLOWS ALTERNATIVE DISCUSSION

9.2.Segment 1 _107th Avenue

9.2.1. Alternative 1

Per discussions with the City of Peoria, this segment was required to be

piped based on the limited ROW available for a fully improved roadway

section. It was also determined that 10ih Avenue drainage conditions are

not regional in nature therefore the drainage improvements for Segment 1

will be performed as a City of Peoria CIP project.

• The drainage area for 10ih was delineated to be approximately 18

acres from Beardsley Road to West Palm Tree Drive with an additional

8.4 acres accumulating from W. Palm to Union Hills Drive (UHD).

• The associated discharges at UHD were approximated to be 30 cfs for

the 1O-year event and 64 cfs for the 1OO-year event.

• The design event to be utilized for 10ih system is to be revisited at the

time of final design and further input by the City of Peoria.

9.3.Segment 2 - Union Hills Drive (107th to 111 th Avenue)

9.3.1. Alternative 1

Alternative 2.1 proposes to pipe the storm water flows from 10ih Avenue

to the Canyon Ridge Channel located at the southeast corner of 111 th

Avenue and Union Hills Drive. The storm drain is proposed to be sized for

the 100 year event and be constructed within the roadway cross-section to

minimize current and future linear utility conflicts.

9.3.2. Alternative 2

Alternative 2.2 proposes to convey Alt. 2.1 storm water via open channel.

This solution is temporary in·· nature and would be replaced with

underground storm drain when Union Hills Drive is expanded to its

ultimate cross-section .
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9.3.3. Segment 2 - Alternative Comparison

Alternative 2.1 was found to be the preferable alternative due to the fact

that the piped alternative is a permanent solution and may be used to

convey the Union Hills Drive street flows if it is deemed appropriate during

final design. Additionally, Alternative 2.2 requires the potential relocation

of a 20" EI Paso Natural Gas (EPNG) gas line, the use of substantial

guard railing and retaining wall along significant reaches of the Segment.

9.4. Segment 3 - 111 th Avenue to Basin B

9.4.1. Alternative 1

Segment 3.1 proposes to convey storm water exiting the Paradise Resort

Travel Trailer Park via low water crossing west across 111 th Avenue to an

earthen channelized section that then flows west for approximately % mile

to Basin B.

9.4.2. Alternative 2

Segment 3.2 proposes to convey storm water exiting the Paradise Resort

Travel Trailer Park via box culvert under 111 th Avenue to an earthen

channelized section that then flows west for approximately % mile to Basin

B.

9.4.3. Segment 3 - Alternative Comparison

For the purposes of this report Alternative 3.2 was found to be preferable

due to the lower maintenance cost, as well as, the fact that it delivers a

100 year event solution. It is recommended that a combined culvert/low

water crossing alternative be evaluated at the time of final design.

9.5. Segment 4 - Canyon Ridge Channell Detention System

9.5.1. Alternative 1

Segment 4.1 proposes to convey storm water from the Basin B outfall to

west and south through the Canyon Ridge Channel I Detention System.

As discussed in Section 9.1 above, this alternative proposes to utilize the
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existing Canyon Ridge Channel infrastructure with the goal of minimizing

the required upgrades/modifications to the existing infrastructure.

9.6. Segment 5 - Bell Road Culvert

Under existing conditions, 1050 cfs from the combination at Union Hills Drive

and 115th Ave. is conveyed south through the existing channel/detention

facilities to the existing east-west running Sun City Drain Channel located along

the north right-of-way of Bell Road. The flows from the 115th Channel\Detention

system overtop the Bell Road channel bank and combine north of the Bell Road

culverts for a total of 1,950 cfs.

9.6.1. Alternative 1

Alternative 5.1 proposes to expand the existing Canyon Ridge Detention

Basin located east of 115th Avenue and north of Bell Road (Basin C). It

was determined that a total of approximately 67 acre-feet of storage is

required to attenuate the flows to match the allowable 1,100 cfs at the

Bell Road Culvert. The expansion of Basin C requires the acquisition of

approximately +/-11 acres of vacant land to the east of Basin C (currently

owned by Stearns Bank - Zoned Commercial).

9.6.2. Alternative 2

Alternative 5.2 utilizes Basin C in its current configuration and diverts the

necessary amount of storm water west to the Agua Fria in order to match

the allowable 1,100 cfs at the Bell Road culvert. This alternative would

require the diversion of approximately 370 cfs utilizing a double barrel

10'x3' box culvert from Basin C, under 115th Avenue, through the existing

Pavilion at Coyote Lakes commercial development. Alternative 5.2 would
"" "

also require the construction of a permanent grade to drain swale within

the Agua Fria River to achieve a positive outfall.

9.6.3. Segment 5 - Alternative Comparison

Alternative 5.2 was determined to be infeasible due to the high

construction cost, impacts on adjoining parcels due to ROW acquisition,
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the required Agua Fria River grading and the high maintenance cost.

Alternative 5.1 was preferred with qualifications that additional work be

performed in the area of Basin B to maximize the storage thus minimizing

the Basin C footprint and associated land acquisition cost. The City of

Peoria stated that to accomplish this objective, a portion of their land north

of Union Hills Drive (+/- 300 ft.) could be used to supplement the required

detention volume (Basin A).

9.7.Segment 6 - Sun City Drain Channel

9.7.1. Alternative 1

Alternative 6.1 proposes to attenuate the 11Sth Avenue and the Sun City

Drain flows north of Bell Road via expanding the Basin C detention pond.

The flows are proposed to be attenuated to the downstream controlling

capacity of 850 cfs. It was determined that a total of approximately 110

acre-feet of storage is required to attenuate the flows to match the

minimum capacity of 850 cfs for the Sun City Drain Channel.

9.7.2. Alternative 2

Alternative 6.12 proposes to improve the deficient section of the Sun City

Drain Channel to maintain a minimum capacity of 1,150 cfs (matching

similar capacities upstream). This alternative requires approximately

1,200 linear feet of channel improvement. It is anticipated that the

channel improvements may be performed without the acquisition of

additional ROW.

9.7.3. Segment 6 - Alternative Comparison

The revised hydrology model performed for Alternative 6.1 indicated that

by combining the Sun City Drain drainage area with the 115th Channel. .
drainage area created an excess volume of water that could not be

attenuated to comply with the downstream constraints.

The Flood Control District is currently researching ownership and

maintenance responsibilities for Sun City Drain Channel south of Bell

Road. Subject to the findings of this research exercise Alternative 6.2 was
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selected as the preferred alternative and is intended to create a 100 year

storm system would be in place for the entire system to its confluence with

the Agua Fria River.

Based on the condition of the Sun City Drain Channel and the lack of

protected outfall into the Agua Fria, additional evaluation is expected to

occur by the District to further refine the limits of work for Segment 6.

10. DEVELOPMENT OF ALTERNATIVES - POST-BEARDSLEY ROAD FLOWS

Upon conclusion of the Alternatives Analysis for 10ih Avenue & Union Hills Drive

and corresponding public input, the District revised the scope of the DCR to include

an alternative analysis to include the storm water flows in the Beardsley Road

Channel. It was agreed that the inclusion of the Beardsley Road Channel flows

would not alter the hydrology and hydraulic boundary conditions previously

established. The alternative analysis of the Beardsley Road Channel flows were

also to honor the selected preferred alternatives for Segment 1, 2, 4, 5, and 6 and

were to focus on routing the Beardsley flows to the Agua Fria River or expanding

detention Basin's A & B to appropriately attenuate the additional volume of storm

water for inclusion into the 10ih Avenue and Union Hills Drive drainage outfall.

Please see Figure 6 for a graphic representation of the "Post-Beardsley Road Flows"

segment locations.

POST-BEARDSLEY ROAD FLOWS ALTERNATIVE DISCUSSION

10.1. Segment 7 - Beardsley Road Channel

10.1.1. Alternative 1

Alternative 7.1 proposes to improve the Beardsley Road Channel (via

open channel or closed conduit) generally along the Beardsley Road

alignment to 115th Avenue and continue the channel through the Coyote

Lakes Golf Course west to the Agua Fria.
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Alternative 7.2 proposes to improve the Beardsley Road Channel (via

open channel or closed conduit) generally along the Beardsley Road

alignment to an existing gravel mining pit located at the southeast corner

of 115th Avenue and Beardsley Road. The mining pit would be

remediated to comply with District standards regarding depth, access, and

side slopes. The flows would then outfall along the alignment discussed in

Alternative 1 or south along 115th Avenue where it would combine with the

10ih and Union Hills Drive flows at the Canyon Ridge Channel system at

the southeast corner of 115th Avenue and Union Hills Drive.

•
10.1.2. Alternative 2

10.1.3.

•

•

Alternative 3

Alternative 7.3 proposes to capture the Beardsley Road Channel (via open

channel or closed conduit) generally at 113th avenue (entrance to the City

of Peoria waste water treatment facility) then divert south along the east

property line of Arizona American Water recharge property. The flows

would be conveyed approximately % mile to the northern limits of Basin B

where they would be attenuated to conform to the allowable outfall

conditions established in the 10ih and Union Hills Drive alternative

analysis.

10.1.4. Segment 7 - Alternative Comparison

Research for Alternative 7.1 & 7.2 found that the active mining area

surrounding the north and west limits of the Coyote Lakes Golf Course

extends south of Beardsley Road approximately % mile thus preventing an

acceptable outfall for the Beardsley Channel flows to be constructed. The

component of Segment 7.2 that would utilize the existing mining pit as

detention facility was deemed unfeasible due to the depth of excavation

(+/-40 ft) and the' associated cost to remediate the pit to meet District"

standards.

Through additional coordination with the City of Peoria and the District,

Alternative 7.3 was found to be the preferred alternative if the following

conditions could be met.
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•

• No Impacts to existing operations of Arizona American Water and City

of Peoria WWTP operations.

• Maximum slopes of 4:1

• Maximum depth of 12 feet as measured from the deepest portion of

the Basin to the top of bank.

• Available land for Detention Basin A to be provided by the City of

Peoria a maximum of 300 feet north of Union Hills Drive as measured

from the future north ROW line of Union Hills Drive.

• Channels and detention facilities should be incised and should not

have a bermed condition that could be construed as being a non

certified levee in the future.

11.RECOMMENDED ALTERNATIVE SUMMARY

Below is a discussion of the Recommended Alternative, as developed based on

input and approval from the project stakeholders. Details regarding the selection

process may be viewed in the Alternative Analysis in Sections 9 and 10 of this

report. Based on the District's request, all culverts referenced having a 3' height in

Alternative Analysis section have been revised to have a minimum 4' in height in

Recommended Alternative. Please see Figure 8 for a graphic representation of the

various segments and the associated recommended alternatives. Additionally,

please note that the required ROW acquisition shown as part of the alternatives is

based on best available data and is subject to change as part of the final design.

•

11.1. Segment 1 - 107th Avenue

Alternative 1.1 - Underground Pipe

Two drainage areas were. identified for Segment 1. The first being

approximately 18 acres and extends from Beardsley Road to West Palm

Tree Drive and the second being approximately 8.4 acres from W. Palm to

Union Hills Drive (UHD). The associated discharges at UHD and 10ih

Ave. were estimated to be 30 cfs for the 10-year event and 64 cfs for the

1DO-year event. The 15% plans for the UHD storm drain system are
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•

•

•

11.2.

11.3.

intended to be sized to accommodate the 107th flows, however, the 10ih

storm drain design and construction is currently anticipated to be included

as part of the City of Peoria's 10ih CIP program.

Segment 2 - Union Hills Drive (107th Avenue to 111th Avenue)

Alternative 2.1 - Underground Pipe

The 100 year discharge for Segment 2 is approximated to be 160 cfs.

Segment 2 is generally located along the UHD alignment from 10ih

Avenue to 111 th Avenue (+/- 1,320 L.F.). The use of 3 ft. diameter

parallel pipe systems is proposed to convey the flows from 10ih to the

existing Canyon Ridge Channel located at the southwest corner of 111 th

Ave. and UHD. The use of the RCP was preferred over a 3 ft. tall box

system due to maintenance issues and high construction cost. The

preliminary design of the pipe system under the EPNG pipe line has been

coordinated with EPNG engineering staff however the final design must be

submitted to EPNG for approval. Note that, the storm drain shall be

required to cross under the EPNG line and shall maintain the minimum 2

ft. clearance throughout the entire easement. In order to maintain the

clearance, downstream grading within the Canyon Ridge Channel is

needed to provide positive outfall for the pipe system.

Segment 3 - 111th Avenue to Basin A

Alternative 3.2 - Culvert Crossing

Approximately 350 cfs is being conveyed through the existing retention

pond located south of W. Cimarron Blvd. in the Ventana Lakes

development. The Ventana Lakes flows are currently routed south along

"111th Ave. to the" UHD intersection' where they are combined with the"

flows from the Paradise RV Resort. The 111th Ave. storm water is

currently modeled flowing full street width and contained by the existing

walls located at the east and west ROW lines. As the flows approach

UHD they are proposed to be captured by scuppers and taken east to the
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11.4.

existing Paradise RV Resort basin and west to the proposed basins

located north of UHD. These flows are approximated to be split with half

exiting 111th Ave to the east and half exiting 111th Ave to the west.

The flows exiting the Paradise Resort Retention basin have been

estimated to be 500 cfs and are proposed to be conveyed west to Basin A

via 2-8'x4' box culverts.

Segment 7 - Beardsley Road Diversion Channel

Alternative 7.3 - Channel Diversion to Basin B

The Beardsley Road Diversion Channel is proposed to convey

approximately 480 cfs from Beardsley Road to Basin B via open channel.

The recommended alternative proposes the use of a 15' bottom width, 2:1

side slope, concrete channel with 4: 1 earthen tie-in slopes. The channel

is generally located in the slope area along the eastern property line of the

Arizona American Property. The horizontal alignment and cross-section of

the channel was selected in order to minimize the channel's footprint thus

reducing the potential for conflicts with the existing Arizona American and

City of Peoria Wastewater treatment facilities.

• Requires +/- 3.9 acres of land to be acquired from Arizona American

Water. See Figure 9 for graphic representation of estimated ROW

requirements.

• Requires +/- 4.2 acres of land to be acquired from the City of Peoria.

See Figure 9 for graphic representation of estimated ROW

requirements.

• The alignment for the diversion channel was generally viewed

acceptable' by all stakeholders however; the City of Peoria will have

additional input regarding the final conveyance structure (open channel

or piped) and the location/need for service roads at the time of final

design. Additional consideration is required to evaluate the potential

seepage issues discussed in Basin A and B attenuation below.
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•

11.5. Basin A and B Attenuation

Please see Figure 7 (Plate 7 from the Volume II report) for a graphic

schematic of the Basin A & B configuration.

As discussed above, the criteria for basins were amended to a max depth

of 12 feet (as measured from bottom to positive overflow elevation).

Based on input from the City of Peoria, channels and detention facilities

should be incised and should not have a bermed condition that could be

construed as being a non-certified levee in the future. Basin bottoms shall

be sloped to insure positive runoff while side slopes shall not exceed 4: 1

slope however should meander and incorporate grading for trails and

service roads.

• Basin A.1 and A.2 are proposed to be generally located along the

south property line of the City of Peoria Waste Water Treatment facility

(encroaching no more than +/- 300 ft. north of the north ROW line).

The 500 cfs from the 111 th culvert shall be conveyed through a series

of stair stepped ponds (A.1 & A.2). The Recommended Alternative

hydrology model utilizes approximately +/-44 acre-feet of storage (max

available) for these basins and will be connected with 2-24" RCP pipes

to convey the nuisance flows while the larger events will be conveyed

via a rectangle weir (or similar) to the downstream pond (B.3).

• Basin B.1, B.2 & B.3 are proposed to be located in Arizona American

slope area located north of UHD approximately at the 113th Avenue

intersection. The current model utilizes approximately +/-80.8 acre

feet of storage (max available) for these basins. The ponds will be

stair stepped and connected as discussed in Basins A.1 and A.2.·

• Finally Basin 3 will utilize 3-8'x4' culverts to discharge peak flows +/

330 cfs) to the existing Canyon Ridge Channel. Due to the depth of the

basin discussed above, a bleed off pipe will be constructed
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11.6.

11.7.

approximately 900 ft. downstream in the existing Canyon Ridge

development in order to allow for complete drainage of the pond.

• The time required to completely drain Basins A & B in the 100 Year

event is estimated to be 19 hours.

• The construction of Basins A&B requires +/- 22.1 acres of land to be

acquired from Arizona American Water and +/- 8.7 acres of land to be

acquired from the City of Peoria. See Figure 9 for graphic

representation of estimated ROW requirements.

• Additional discussion with Peoria will be required during final design to

address potential seepage issues along the storm drain system. The

seepage issues are twofold:

1) Shallow seepage from the Peoria basins that could show up as

continual flow in the channel and basin system or in the Arizona

American recharge ponds.

2) Deep seepage from the channel and basin system that could

show up as contaminants in the AZ American monitoring wells.

Segment 4 - Canyon Ridge Channell Detention System

Alternative 4.1

The improved conditions hydrologic model has been revised to account for

the flow reduction caused by Basin A & B storage and indicate that the

existing channel system and existing culverts have capacity to convey the

+/- 350 cfs generated by the 100 year event.

Segment 5 - Basin C

Alternative 5.1 - Basin C Detention

The existing Canyon Ridge Channel system utilizes a series of online

detention facilities to mitigate peak flows. The southern most of these

online detention basins (Basin C) is proposed to be expanded +/-1 oOft to

the east in order to detain the necessary 29 acre-feet of storage.
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11.8.

Additionally a berm along 115 Ave shall be constructed in order to prevent

detained flows from inundating 115 Ave.

• Requires +/- 3.2 acres of land to be acquired from Stearns Bank (or

current owner) for Expansion of Basin C. See Figure 10 for graphic

representation of estimated ROW requirements.

• Requires +/- 2.1 acres of temporary grading easement to be obtained

from Stearns Bank (or current owner) to ensure the property has 1 ft.

of freeboard above the Basin C high water elevation. See Figure 10

for graphic representation of estimated grading limits.

• City of Surprise request that the existing trail located along 115th East

ROW line be kept in place as part of the recommended alternative.

Segment 6 - Sun City Drain Channel

Alternative 6.2 - Sun City Drain Channel Improvements

• This alternative proposes the improvement of a +/- 1,550 ft, section of

the existing Sun City Drain Channel. The reach of the channel being

improved currently has limited capacity and is proposed to be

reconstructed to convey the design event.

• Based on the condition of the Sun City Drain Channel and the lack of

protected outfall into the Agua Fria, additional evaluation is expected to

occur by the District to further refine the limits of work for Segment 6.

•

12. RECOMMENDED ALTERNATIVE - HYDROLOGY

The flows from the Recommended Alternative hydrology model are significantly

lower than the existing conditions hydrology model as expected. The addition of

the Detention Basins A. and B have redu.ced the flow being released into thE!

115th Avenue Channel due to the large amount of storage provided. The flows

within the channel south of Union Hills Drive and 115th Channel in the

Recommended Alternative do not exceed the capacity of the channel or culverts

along this channel section. With the addition of Detention Basin C, the peak

flows from the study area have been delayed sufficiently such that peak flows

FCD 2009C036 - 10th Avenue and Union Hills Drive
Design Concept Report Phase 2 - Alternatives Analysis - Page 37



•
from the Canyon Ridge development and the Sun City Drainage Channel along

Bell Road have passed prior the Basin C peak outflow. This results in a peak

discharge being routed south beneath Bell Road to the Agua Fria River that is

lower than the capacity of the Bell Road culverts and can be contained within

the channel downstream of Bell Road post the recommended improvements.

Tables 3 & 4 show a comparison of previous flows to the 100 year, 6 hour flows

for the Recommended Alternative. The concentration point locations maybe

viewed in graphic format on Figure 2.

Model
Concentration Point 100 year, 6 hour

Discharge (cfs)

CA07F CA07E CA07D CA07B(6)

ADMPU Exist. Conditions (Entellus, Inc.)

ADMPU 107th & UHD OCR Exist. Conditions (G&M, 2010)

ADMPU 107th & UHD DCR-2 Exist. Conditions (G&M, 2010)

ADMPU 107th & UHD DCR-2 Exist. Conditions (G&M, 2011)

ADMPU 107th & UHD Improved Conditions (G&M, 2011)

230

160

160

160

160

1140

760

760

760

665

1100

1050

1050

1050

390

1830

1920

1920

1950

1080

Table 5 - Post OCR -100-YR, 6-Hr Discharge Comparison

Model

Concentration Point 100 year, 6 hour
Discharge (cfs)

N/A N/A

960 2700

960 2690

960 2090

A99P CA99Q,, I •

: ,
850 960 1790

N/A

1980

2070

2090

CA06A

1150

EmIl
I
I
I
I

ADMPU Exist. Conditions (Entellus, Inc.)

ADMPU 107th & UHD OCR Exist. Conditions (G&M, 2010)

ADMPU 107th & UHD DCR-2 Exist. Conditions (G&M, 2010)

ADMPU 107th & UHD DCR-2 Exist. Conditions (G&M, 2011)

ADMPU 107th & UHD Improved Conditions (G&M, 2011)

Table 6 - Post OCR -100 YR, 6-HR Discharge Comparison, Continued 13. RECOMMENDED

ALTERNATIVE - HYDRAULICS

•

The results of the recommended alternative hydraulic model were as expected. The

discharges shown in Tables, 3 & 4 are completely contained within the channel in

the recommended alternative proposed conditions. The existing culverts have

capacity to convey the flows without overtopping their respective street or the 115th

Avenue or Union Hills Drive top of curb. A table of the HEC-RAS results summary

and cross sections as well as the HEC-RAS base map may be found in Volume II.
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14. RECOMMENDED ALTERNATIVE - LANDSCAPE APPROACH

The Context Sensitive Flood Hazard Mitigation Planning and Design Approach

(CSFHM) findings within the 107th Avenue and Union Hills drainage concept report

identified the surrounding natural vegetation and local community land and resource,

predominantly analyzing the visual impact of flood control structures and general

aesthetics of the adjacent properties. The process includes analysis of existing

landscape conditions as well as defining landscape structure, methods and themes

which are compatible within the range of possible project solutions. General

compatible structure types as identified within the Landscape Inventory Analysis

(L1A) range from Class 5 and 6; specifically Subclasses 5.1, 5.2 and 6.3. This range

of different types of structures has been determined to be compatible with the

landscape settings of the study area as well as with the size and depth of channels

and basin structures. The compatible structural method as identified in the L1A is

Class 3 indicating that non-structural, soft structural, and semi-soft structural

methods are compatible with the landscape settings of the study area. The following

is a discussion on the landscape approach to the recommended alternative.

•

14.1. Segment 1 - 107th Avenue:

Alternative 1.1 - Underground Pipe (Structure Compatibility Class 6 Sub

Class 6.3)

• The prescribed structural method is Semi-Soft Structural (Class 3)

• The prescribed landscape design theme is Enhanced Desert

Landscape which is in keeping with the desired character for the

project area and the existing landscape vegetation

• The prescribed landscape aesthetic features shall be developed as

part of the final design. The physical disturbance and extent of
p .. .. ..

landscape required will be defined as the project is further

designed. The consultant recommends that existing pedestrian

connections be maintained or replaced as part of the project

improvements. Landscape setback, ground plane shaping, or other

municipal requests shall be developed through the final design
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process. At a minimum, the consultant recommends that all

planting areas receive 2" deep jIz" screened decomposed granite

for dust control. All Trees to be planted in an organic manner a

minimum of 10'-0" from the edge of pavement or curb and a

maximum of 15'-0" from edge of pavement or curb. The

recommended plant materials palette is as follows: Mesquite, Palo

Verde, Desert Willow, Bursage, Leucopyhllum species, Tecoma

species, Dalea species, and Lantana species.

• The following items should be considered in developing a final

solution for the above described project:

o Plant material shall match existing species and shall respond
t

to the specific landscape design themes identified;

o Hydro-seed shrubs and groundcover shall match existing

species and landscape themes identified;

o Dust control shall be provided for all landscape surfaces;

o Salvage and re-establish indigenous vegetation where

possible;

o Avoid disturbance to saguaros, Ironwoods, Mesquites, Palo

Verdes and to the existing xero-riparian vegetation as much

as possible;

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

existing surroundings.

• The acceptability map located in Appendix D indicates that the

proposed solution to this segment of the overall project delivers a

solution that is Acceptable to the local community. The

recommended alternative delivers a solution that is Compatible with

landscape resources through a landscape theme and. structural

method that is in context with the surrounding area. The

recommended alternative delivers a solution that is Effective in

reducing flood hazard through the use of an underground pipe to

divert and transmit storm flows .

FCD 2009C036 - 10th Avenue and Union Hills Drive
Design Concept Report Phase 2 - Alternatives Analysis - Page 40



•

•

14.2. Segment 2 - Union Hills Drive (107th Avenue to 111th Avenue)

Alternative 2.1 - Underground Pipe (Structure Compatibility Class 5 which

is the lower of the two identified in the project L1A Sub-Class 5.1)

• The prescribed structural method is Semi-Soft Structural (Class 3)

• The prescribed landscape design theme is Enhanced Desert

Landscape which is in keeping with the desired character for the

project area and the existing landscape vegetation

• The prescribed landscape aesthetic features shall include in the

interim condition (as shown in Appendix I) a low flow swale along

the south side of the road approximately 8" deep lined with an

angular cobble. The swale should provide for positive drainage at

or greater than .25 percent. All planting areas to receive 2" deep W'

screened decomposed granite for dust control. All Trees to be

planted in an organic manner a minimum of 10'-0" from the edge of

pavement or curb and a maximum of 15'-0" from edge of pavement

or curb. The interim condition creates a need for landscape only

temporarily since the ultimate condition includes widening the road

by where the need for the landscaping is eliminated where the

installation of the pipe occurs in the recommended alternative. In

the ultimate condition the median shall include an 8" high mounded

grade combined with 8" deep swales on each side of the berm

within the berm to contain nuisance water. The trees should be

planted to a meandering offset from center of median a maximum

of 5'-0" with a minimum of two varieties of trees. The recommended

plant materials palette is as follows: Mesquite, Palo Verde, Desert

Willow, Bursage, Leucopyhllum species, Tecoma species, Dalea

species, and Lantana species.

• The following items should be considered in developing a final

solution for the above described project:

o Plant material shall match existing species and shall respond

to the specific landscape design themes identified;
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•

14.3.

o Hydro-seed shrubs and groundcover shall match existing

species and landscape themes identified;

o Dust control shall be provided for all landscape surfaces;

o Salvage and re-establish indigenous vegetation where

possible;

o Avoid disturbance to saguaros, Ironwoods, Mesquites, Palo

Verdes and to the existing xero-riparian vegetation as much

as possible.

• The acceptability map located in Appendix 0 indicates that the

proposed solution to this segment of the overall project delivers a

solution that is Acceptable to the local community. The

recommended alternative delivers a solution that is Compatible with

landscape resources through a landscape theme and structural

method that is in context with the surrounding area. The

recommended alternative delivers a solution that is Effective in

reducing flood hazard through the use of an underground pipe to

divert and transmit storm flows.

Segment 3 -111th Avenue to Basin A

Alternative 3.2 - Culvert Crossing (Structure Compatibility Class 5 Sub

Class 5.1)

• The prescribed structural method is Semi-Soft Structural (Class 3)

• The prescribed landscape design theme is Enhanced Desert

Landscape which is in keeping with the desired character for the

project area and the existing landscape vegetation

• The prescribed landscape aesthetic features shall be developed as
" " -

part of the final design. The physical disturbance and extent of

landscape required will be defined as the project is further

designed. The consultant recommends that existing pedestrian

connections be maintained or replaced as part of the project

improvements. Landscape setback, ground plane shaping, or other
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municipal requests shall be developed through the final design

process. At a minimum, the consultant recommends that all

planting areas receive 2" deep W' screened decomposed granite

for dust control. All Trees to be planted in an organic manner a

minimum of 10'-0" from the edge of pavement or curb and a

maximum of 15'-0" from edge of pavement or curb. The

recommended plant materials palette is as follows: Mesquite, Palo

Verde, Desert Willow, Bursage, Leucopyhllum species, Tecoma

species, Dalea species, and Lantana species.

• The following items should be considered in developing a final

solution for the above described project:

o Plant material shall match existing species and shall respond

to the specific landscape design themes identified;

o Hydro-seed shrubs and groundcover shall match existing

species and landscape themes identified;

o Dust control shall be provided for all landscape surfaces;

o Salvage and re-establish indigenous vegetation where

possible;

o Avoid disturbance to saguaros, Ironwoods, Mesquites, Palo

Verdes and to the existing xero-riparian vegetation as much

as possible;

o Use materials, shapes, and colors that blend In with the

existing surroundings.

• The acceptability map located in Appendix D indicates that the

proposed solution to this segment of the overall project delivers a

solution that is Acceptable to the local community. The

recommended alternative delivers a solution that is Compatible with

landscape resources through a landscape theme and structural

method that is in context with the surrounding area. The

recommended alternative delivers a solution that is Effective in

reducing flood hazard through the use of a culvert crossing to divert

and transmit storm flows.
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14.4. Segment 7 - Beardsley Road Diversion Channel

Alternative 7.3 - Channel Diversion to Basin B

• The project L1A describes the Structure Compatibility Class within

the land area for the designated Segment as class 5 Sub-Class 5.1

within the Suburban River Terrace Future Landscape Character

Units map (Figure 7). The consultant team has reviewed the project

site, character and physical attributes of the land and has, in its

professional judgment, re-evaluated the landscape character within

the prescribed lands as Suburban Valley Plains. The existing land

use is predominantly developed residential including two major

Public Facilities the Arizona American Recharge Facility and the

City of Peoria Waste Water Treatment Facility. It is perceived that

these uses are permanent and therefore substantiate the following

recommended revision:

o The landscape character within the above defined area is in

context with the land area immediately to its adjacent east

boundary currently represented in the project L1A as

Suburban Valley Plains; a more appropriate designation.

Based on this recommendation to modify the Landscape

Character Unit to Suburban Valley Plain the Future

Combined Landscape Structure Types Compatibility Class

designation within the project L1A shown on Figure 17 within

the described area should be redefined as Compatibility

Class 6.3.

• The project L1A describes the structural method within the project

as Semi-Soft Structural (Class 3). The recommended revision listed

above does not affect the recommended structural method as

defined by the project L1A. The proposed solution of a Hard

Structural Method does not meet the criteria for a fully context
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sensitive solution per the Districts CSFHM process. The project

limitations which derived this solution are described below.

• The prescribed landscape design theme is Enhanced Desert

Landscape which is in keeping with the desired character for the

project area and the existing landscape vegetation.

• Due to the proximity of the existing Arizona American recharge

facilities and the existing City of Peoria wastewater treatment

facilities the project stakeholders determined that a 2:1 concrete

channel with 4:1 tie slopes are recommended in order to minimize

the Beardsley Road Diversion Channel footprint. The aesthetic and

multiple-use design guidelines for channel conveyance facilities

requires a setback and buffer zone ranging in size variably by a

minimum of 30' to 50'. Due to Project Stakeholder and City

requests to minimize the land acquisition for financial reasons, the

minimum area required for conveyance and O&M facilities were

recommended as part of the 15% design plans leaving no

additional land area for the setback and buffer zone or any

additional landscape aesthetic treatments. The consultant

recommends that as the final design plans develop that the

aesthetic treatment options be reconsidered as part of the project.

In the event it is determined that planting areas are to be included

in the final design solution the consultant recommends at a

minimum that all planting areas receive 2" deep W' screened

decomposed granite for dust control. All Trees to be planted in an

organic manner a minimum of 10'-0" from the edge of the drainage

channel and a maximum of 15'-0" from edge of the drainage

channel or outside the edge of the O&M road to allow for clear

access. The recommended plant materials palette is as follows:

Mesquite, Palo Verde, Desert Willow, Bursage, Leucopyhllum

species, Tecoma species, Dalea species, and Lantana species.

• The following items should be considered in developing a final

solution for the above described project:
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o Plant material shall match existing species and shall respond

to the specific landscape design themes identified;

o Hydro-seed shrubs and groundcover shall match existing

species and landscape themes identified;

o Dust control shall be provided for all landscape surfaces;

o Salvage and re-establish indigenous vegetation where

possible;

o Avoid disturbance to saguaros, Ironwoods, Mesquites, Palo

Verdes and to the existing xero-riparian vegetation as much

as possible;

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

existing surroundings.

• The acceptability map located in Appendix 0 indicates that the

proposed solution to this segment of the overall project does not

deliver a solution that is Acceptable to the local community. In this

specific segment of the project the Flood Mitigation solution has

taken precedence over creating a fully context sensitive solution

per the Districts' CSFHM process. The recommended alternative

delivers a solution that is not Compatible with landscape resources

as recommended in the project L1A. As described above the limited

available land has left no available property for landscape or

aesthetic treatment. The recommended alternative delivers a

solution that is Effective in reducing flood hazard through the use of

a concrete lined conveyance channel to divert and transmit storm

flows.

Basin A and B Attenuation

• The project L1A describes the Structure Compatibility Class within

the land area for the designated Segment as class 5 Sub-Class 5.1

within the Suburban River Terrace Future Landscape Character

Units map (Figure 7). The consultant team has reviewed the project
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site, character and physical attributes of the land and has, in its

professional judgment, re-evaluated the landscape character within

the prescribed lands as Suburban Valley Plains. The existing land

use is predominantly developed residential including two major

Public Facilities the Arizona American Recharge Facility and the

City of Peoria Waste Water Treatment Facility. It is perceived that

these uses are permanent and therefore substantiate the following

recommended revision:

o The landscape character within the above defined area is in

context with the land area immediately to its adjacent east

boundary currently represented in the project L1A as

Suburban Valley Plains; a more appropriate designation.

Based on this recommendation to modify the Landscape

Character Unit to Suburban Valley Plain the Future

Combined Landscape Structure Types Compatibility Class

designation within the project L1A shown on Figure 17 within

the described area should be redefined as Compatibility

Class 6.3.

• The project L1A describes the structural method within the project

as Semi-Soft Structural (Class 3). The recommended revision listed

above does not affect the recommended structural method as

defined by the project L1A. The recommended alternative of a

Storage Basin combined with an underground pipe with a Sub

Class of Medium does not fully meet the criteria for a context

sensitive solution per the Districts CSFHM process. The project

limitations which derived this solution are described below.

• The prescribed landscape design theme is Semi Natural Sonoran

Desert Landscape which is in keeping with the desired character for

the project area and the existing landscape vegetation. This also

allows for the basins to take on a more naturalized appearance as

the materials become established and mature.
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• Due to the proximity of the existing Arizona American recharge

facilities and the existing City of Peoria wastewater treatment

facilities the project stakeholders determined that the available land

to mitigate the flooding was limited that the function of the basins

would take precedence over the aesthetic or landscape features of

the basins. The acceptable design depth of 12' was established by

the City of Peoria for the segment which exceeds the allowable

percentage of depth stated within the acceptable structure sub

class of medium. The aesthetic and multiple-use design guidelines

for Basins requires a setback and buffer zone ranging in size

variably by a minimum of 30' to 50'. Due to Project Stakeholder and

City requests to minimize the land acquisition for financial reasons,

the minimum area required for conveyance and O&M facilities were

recommended as part of the 15% design plans leaving no

additional land area for the setback and buffer zone. The following

are recommendations based on the 15% plans included within

Appendix I of this OCR:

o The basin and channel shall have warping side slopes with

meandering slope from 4: 1 to 6: 1 creating a more natural

undulating character and matching the existing character of

the current landforms;

o Due to the depth of the basins it has been recommended

that a perimeter fence be installed to protect the public from

potential dangers;

o The multi-use and operations and maintenance road (O&M)

shall meander slightly with high and low points aligning with

the side contours while mainta[ning ADA accessipility in the

event public access is granted in the future;

o Maintenance access to the concrete weirs shall be

maintained;

o The weirs have also been shown with optional aesthetic

treatment through the placement of boulders. The weirs shall
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be designed to emulate a natural wash or stream with the

boulders to anchor and protect from erosion while providing

an aesthetically pleasing visual element both in a flood event

and while the basins are dry;

o A minimum of one access point for operation and

maintenance access into the invert of the basin shall be

provided from the top of the slope to the bottom of the basin

at a minimum width of 10 feet and a maximum slope of 10: 1;

o The surface for the multi-use and operations and

maintenance road (O&M) shall be gravel mulch over crushed

ABC matching existing O&M road surfaces within the

surrounding parcels;

o The gravel mulch for the O&M road shall have an approved

stabilizer mix to reduce dust and erosion;

o The basin shall appear more organic, free flowing and less

geometric, side slopes shall meander and undulate vertically

with a maximum of 4: 1 and where possible 6: 1 within the

basin;

o The channel low flow shall meander from east to west

through the outlet/inlet pipes that interconnect the basins to

provide positive drainage and emulate a natural stream.

Minimum desired slope gradient for the low flow channel to

be .25 percent;

o All planting areas to receive 1" deep %" screened

decomposed granite for dust control;

o All Trees to be planted in an organic manner a minimum of

10':0" from the edge.of the O&M road. and a maximum ~f

15'-0" from edge of the O&M road to allow for clear access.

The slopes of the basin shall be planted in a non-linear

organic manner to allow for a variable visual scene along the

length of the slope and to aid in creating a visual buffer of

the slopes themselves;
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o The recommended plant materials palette for the basins

described is: Mesquite, Palo Verde, Ironwood, Cottonwood

(to be utilized in bottom of basin and within 10 year event

thresholds), Brittlebush, Bursage, Creosote, Jojoba and

Fairy Duster (species).

• The following items should be considered in developing a final

solution for the above described project:

o Review the opportunity for public access into the fenced

areas for trails, overlook ramada structure, benches, tables

and other recreational opportunities as shown in Appendix I;

o Plant material shall match existing species and shall respond

to the specific landscape design themes identified;

o Hydro-seed shrubs and groundcover shall match existing

species and landscape themes identified;

o Dust control shall be provided for all landscape surfaces;

o Salvage and re-establish indigenous vegetation where

possible;

o Avoid disturbance to saguaros, Ironwoods, Mesquites, Palo

Verdes and to the existing xero-riparian vegetation as much

as possible.

• The acceptability map located in Appendix 0 indicates that the

proposed solution to this segment of the overall project does not

deliver a solution that is Acceptable to the local community. In this

specific segment of the project the Flood Mitigation solution has

taken precedence over creating a fully context sensitive solution

per the Districts' CSFHM process. The recommended alternative

delivers a solution. that is Compatible with landscape. resources

through a landscape theme and structural method that is in context

with the surrounding area. The recommended alternative delivers a

solution that is Effective in reducing flood hazard through the use of

storage basins to attenuate flows and prevent downstream flooding .
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14.6.

14.7.

Segment 4 - Canyon Ridge Channell Detention System

Alternative 4.1

• This segment is an existing channel/detention system and has no

proposed improvements.

Segment 5 - Basin C

Alternative 5.1 - Basin C Detention

• The project L1A describes the Structure Compatibility Class within

the land area for the designated Segment as class 1 within the

Suburban River Channel Future Landscape Character Units map

(Figure 7). The consultant team has reviewed the project site,

character and physical attributes of the land and has, in its

professional judgment, re-evaluated the landscape character within

the residential and commercial areas known as Coyote Lakes east

of the Agua Fria River alignment, south to Bell Road, North to

Beardsley Road and all those areas defined as Suburban River

Terrace as described in sections 14.4 & 14.5 and has

recommended that it be redefined as Suburban Valley Plains. The

existing land use is predominantly developed residential including

two major Public Facilities the Arizona American Recharge Facility

and the City of Peoria Waste Water Treatment Facility. It is

perceived that these uses are permanent and therefore

substantiate the following recommended revision:

o The landscape character within the above defined area is in

context with the land area immediately to its adjacent east

boundary currently represented in t~e project L1A <;ls

Suburban Valley Plains; a more appropriate designation.

Based on this recommendation to modify the Landscape

Character Unit to Suburban Valley Plain the Future

Combined Landscape Structure Types Compatibility Class

designation within the project L1A shown on Figure 17 within
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the described area should be redefined as Compatibility

Class 6.3.

• The project L1A describes the structural method within the project

as Semi-Soft Structural (Class 3). The recommended revision listed

above does not affect the recommended structural method as

defined by the project L1A. The recommended alternative of a

Storage Basin combined with an underground pipe with a Sub

Class of Medium does meet the criteria for a context sensitive

solution per the Districts CSFHM process. The recommended

alternative has an overall form that is geometric and contrasts with

natural land forms. This is not consistent with the definition of a

Semi-Soft Structural solution. However, the majority of the

proposed basin is an existing condition (approximately 80%

existing) where additional land is required to meet the flooding

mitigation requirements. The consultant, using its professional

judgment, has noted that the existing basins that are on the east

side of 115th Avenue have the same appearance. The additional

land required for flood mitigation is proposed to be in a similar

context to the existing basins. The proposed landscape and

potential recreation elements are in context with the definition of

Semi-Soft Structural. Therefore the consultant feels the criteria for a

Semi-Soft Structural solution are being largely satisfied by the

recommended solution.

• The prescribed landscape design theme is Semi Natural Sonoran

Desert Landscape which is in keeping with the desired character for

the project area and the existing landscape vegetation. The

landscape area from the back of curb. to the proposed granular trail

along the length of the proposed improvements shall be Enhanced

Desert which is in character with the existing adjacent roadway

landscape.

• The aesthetic and multiple-use design guidelines for Basins

requires a setback and buffer zone ranging in size variably by a

FCD 2009C036 - 10th Avenue and Union Hills Drive
Design Concept Report Phase 2 - Alternatives Analysis - Page 52



•

minimum of 30' to 50'. Due to Project Stakeholder and City

requests to minimize the land acquisition for financial reasons, the

minimum area required for conveyance and O&M facilities were

recommended as part of the 15% design plans leaving no

additional land area for the setback and buffer zone. The following

are recommendations based on the 15% plans included within

Appendix I of this OCR:

o The basin and channel shall have warping side slopes with

meandering slope from 4: 1 to 6: 1 creating a more natural

undulating character and matching the existing character of

the current landforms;

o The existing stabilized granular trail along the east side of

115th Avenue shall be modified from the current 5'-0" wide

to 8'-0" wide with 3" deep X" minus stabilized granite (color

to match existing). The trail is to be modified from Bell Road

to the south side of Avenue of the Arts;

o The channel low flow shall meander from north to south

along the west side to the outlet/inlet pipes at Bell Road.

Provide positive drainage and emulate a natural stream.

Minimum desired slope gradient for the low flow channel to

be .25 percent;

o At a minimum the basin is to be designed to a level that is

consistent with the surrounding conditions and basins to the

north;

o A minimum of one access point for operation and

maintenance access into the invert of the basin shall be

provided f~om the top of the ~Iope to the botton-:' of the basin

at a minimum width of 10 feet and a maximum slope of 10: 1;

o The surface for the multi-use and operations and

maintenance road (O&M) shall be gravel mulch over crushed

ABC matching existing O&M road surfaces within the

surrounding parcels;
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o The gravel mulch for the O&M road shall have an approved

stabilizer mix to reduce dust and erosion;

o All Trees to be planted in an organic manner a minimum of

10'-0" from the edge of the O&M road and a maximum of

15'-0" from edge of the O&M road to allow for clear access.

The slopes of the basin shall be planted in a non-linear

organic manner to allow for a variable visual scene along the

length of the slope and to aid in creating a visual buffer of

the slopes themselves;

o All planting areas to receive 2" deep %" screened

decomposed granite for dust control;

o The recommended plant materials palette for the basins

described is: Mesquite, Palo Verde, Ironwood, Cottonwood

(to be utilized in bottom of basin and within 10 year event

thresholds), Brittlebush, Bursage, Creosote, Jojoba and

Fairy Duster (species).

• The following items should be considered in developing a final

solution for the above described project:

o Review the opportunity for recreational design features as

part of the final design and as recommended in the 15%

design plans. This includes a potential multi-use turf field,

trails, benches, tables and access to the adjacent public

parking lot to the north of the proposed basin as shown in

Appendix I;

o Plant material shall match existing species and shall respond

to the specific landscape design themes identified;

o Hydro-seed. shrubs and groundcover shall match existing

species and landscape themes identified;

o Dust control shall be provided for all landscape surfaces;

o Salvage and re-establish indigenous vegetation where

possible;
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14.8.

o Avoid disturbance to saguaros, Ironwoods, Mesquites, Palo

Verdes and to the existing xero-riparian vegetation as much

as possible.

• The acceptability map located in Appendix D indicates that the

proposed solution to this segment of the overall project does deliver

a solution that is Acceptable to the local community. The

recommended alternative delivers a solution that is Compatible with

landscape resources through a landscape theme and structural

method that is in context with the surrounding area. The

recommended alternative delivers a solution that is Effective in

reducing flood hazard through the use of a storage basin to

attenuate flows to prevent downstream flooding.

Segment 6 - Sun City Drain

Alternative 6.2 - Sun City Drain Channel Improvements

• Due to the immediate adjacency of existing Sun City Drainage

Channel improvements with this segment the Stakeholder and City

direction is to match the existing site conditions. No landscape or

aesthetic treatments are proposed for this segment.
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15.SUMMARY AND PHASE 2 RECOMMENDATION

The Glendale/Peoria Area Drainage Master Plan Update (ADMPU), 10ih Avenue

and Union Hills Drive Design Concept Report (DCR) is an update of the original

Glendale / Peoria ADMPU and the Northwest Update. The DCR hydrology study is

comprised of a watershed of approximately 16.5 square miles with the DCR area of

interest being generally bound on the north by Beardsley Road, to the east by 10ih

Avenue, to the west by Agua Fria River and to the south by the Sun City Drain

Channel confluence with the Agua Fria River.

The DCR has been commissioned by the Flood Control District of Maricopa County

(FeD) in response to flooding complaints in area subdivisions and roadways near

the 107th Ave. and Union Hills Drive intersection. The study area is located within

three jurisdictions, the City of Peoria, the City of Surprise and Unincorporated

Maricopa County. The OCR was initiated with the concept consistent with the Phase

1 Analysis and Recommendations Report with the specific areas of concern being

the Lake Pleasant Mobile Home Estates, the Paradise Resort Travel Trailer Park,

the Coyote Lakes development, 10ih Avenue, Union Hills Drive, and 115th Avenue

roadways and associated intersections.

Through the public input process and after additional review by the District it was

determined that flows from the Beardsley Road Channel would be incorporated into

10ih and Union Hills Drive Design Concept Report. Due to the introduction of the

Beardsley Road flows being post the alternative analysis for the 10ih Avenue and

Union Hills Drive study area, the alternatives analysis contained within this OCR are

presented in two parts; Pre-Beardsley Road Flows and Post-Beardsley Road Flows.

The Flood Control District's Context Sensitive Flood Hazard Mitigation Planning and

Design Approach was utilized in this study. This approach entails the inventory and

analysis of information pertaining to the flooding, land and resource and community

contexts in an effort to produce a Recommended Plan that will be effective in

reducing the risks of flooding in ways that will be compatible with the environment

and acceptable to local communities to the maximum degree possible. Flood
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protection structure types that were determined to be acceptable to the local

communities and compatible with the landscape settings in which they are placed

were utilized in the development of the alternatives and the recommended

alternative. These structures include use of underground pipes in areas where rights

of ways constraints posed limitations on the use of other solutions, use of existing

and proposed open channel systems, along with use of detention basins to

attenuate peak flows where needed. Additionally, flood protection methods for

building the structure types that were determined to be compatible with the

landscape settings of the study area, such as the Semi-soft Structural Method, have

been incorporated into the Recommended Plan along with other aesthetic and multi

use features to achieve compatibility with the land and resource context and

acceptability with the community context to the greatest degree possible.
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City of Peoria 
Documented Flooding

Complaints
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DRAINAGE COMPLAINTS FOR THE AREA

Paradise RV Park: The community has on several occasions been concern

with local flooding. They have maintenance facilities and recreational

facilities inundated by certain flow events. This Community has small storm
water retention facilities, per an outdated standard. Off-site flows enter

thru turned block wall openings along the east side of the development, and
thru wall openings along the northeast boundary. No particular damage
claims have been made. They do not have an "Action or Response Plan" that

might help in averting much of the concerns.

WWTP Basin: Basin is designed to contain the impact of the roadway

and pavement along lllth Av. adjacent to the WWTP. The Basin fills
prematurely since flow also enters from UHD. Basin does not discharge

within prescribed timeframe.

lOyth Av.: Reports of flow crossing the roadway causing a nuisance and

safety concern for motorists. Silt and debris hazard and related
maintenance associated with the flow crossing the roadway. Flooded

intersection at UHD.

Union Hills Drive (UHD): Reports of flow crossing into the roadway causing
a nuisance and safety concern for motorists. Silt and debris hazard and

related maintenance associated with the flow crossing the roadway.

DRAINAGE CONCERNS IN THE AREA

Lake Pleasant Mobile Home Estates: This community has no storm water
retention at all. The Community is responsible to maintain wall openings on

the discharge end of the drainage system, which maintenance is not
consistent. Off-site flows enter at Sack Drive and thru a drainage way at

Dinero Road and Carnation Drive.

Sun City Storage: This development has no storm water retention at all.

Sun City Lodge: The development has no retention at all. Debris from
Sun City and lOyth Av. roadway litters parking lot.



• 107 Union Hills LLC: The development has no storm water retention at all.

Circle K: The Development has no storm water retention at all

•

Salvation Army: The development has no storm water retention at all.

Sun City Elks Lodge: The development has no storm water retention at all.

Un-metered outlet and surface flows over the roadway along east side of
107th Av. from UHD to Palm Tree Dr. Including the UHD, 107th intersection.

Maintenance of wall openings throughout Section 30; T3N, RIE, sE t
section.

Loss of conveyance cross section along the south side of UHD from 107th Av.

westerly to ll1th Av.

Lack of off-site flows reaching the Canyon Ridge West Development.

Lack of retention volume for developments throughout The SE t section,

Section 30; T3N, RIE.

Unintended inundation of the WWTP Basin.

Lack of outlet or discharge for the WWTP Basin.

Missing roadway improvements for UHD from 107th to I11th Av. and 107th Av.
from UHD to Palm Tree Dr. (i.e. curb, gutter, storm drains, catch basin.)

J: \capital projects\drainage\EN00137\Drainage Issues.doc
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City of Surprise 
Documented Flooding

Complaints,
January 2010 Storm
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GC<)D-VIi,\ ~

MtA?3HALU
CMl ENGU'oo:'EERS - Pt.ANNERS - SURVEYORS

MEMORANDUM
DATA COLLECTION

107th Avenue and Union Hills Drive
Design Concept Report

Phase 1 - Analysis and Recommendations

The purpose of this memorandum is to summarize the data collection efforts relative to the above referenced
project.

a. Flood Control District of Maricopa County

i. Glendale/Peoria ADMP Update

ii. Glendale/Peoria ADMPU Northwest Region Update

iii. Pinnacle Peak Road Hydrology (Wood Patel, 2010)

iv. GIS Data

b. City of Peoria

• Beardsley Road, 111 th Avenue to Lake Pleasant Heights Road Pavement Rehabilitation

and Utility Improvements Plans

• 11ih Avenue and Beardsley Road Street Improvements Plans

• 111 th Avenue Roadway Improvement plans

Bay Pointe at Ventana Lakes G&D plans

Bay Pointe Unit 2 at Ventana Lakes G&D plans

Greystone Heritage at Ventana Lakes G&D plans

Greystone Heritage Unit 2 at Ventana Lakes G&D plans

Moonlight Bay at Ventana Lakes Phase 1&2 G&D plans

South Bay at Ventana Lakes G&D plans

South Bay Unit 2 at Ventana Lakes G&D plans

The Landings at Ventana Lakes G&D plans

Beardsley Road Improvement plans - 91 51 Ave. to 83rd Ave.

Beardsley Road West Paving plans

Beardsley Road East Paving plans

Sun City Masonic Fellowship Center - Lodge #72 site plan

Sun City Masonic Fellowship Center - Lodge #72 addition site plan

Sun City Service Center for the Salvation Army

Sun City RV and Mini Storage site plan

Flood Complaint Summary

Goodwin and Marshall, Inc.
6909 West Ray Road #15 - Chandler, Arizona 85226 - 602-218-7285

Page 1 of 2



• c. City of Surprise

• Bell Road Improvement Plans - Grand Avenue to 1151h Avenue

• Improvement Plans for 114th Avenue - 115th Avenue to Bell Road

• Improvement Plans for Bell Road and 115th Avenue

• Canyon Ridge West Infrastructure Mass Grading plans

• The Village at Canyon Ridge West G&D plans

• The Village at Canyon Ridge West Paving Plans

• Coyote Lakes Paving Plans

• Canyon Ridge West Infrastructure Paving and Storm Drain plans

• Canyon Ridge West Parcel 5 G&D plans

• Canyon Ridge Master Drainage Report

G(;~;r.iYi1~~

lV.lAPSHALU
CIVIL ENGINEERS - PlANNERS - SURVEYORS

•

•

d. Miscellaneous Data

• Canyon Ridge Parcel 5 Final Plat

• Canyon Ridge Parcel 6 Final Plat

• Lake Pleasant Mobile Home Estates Two Final Plat

• Paradise Resort Travel Trailer Park Final Plat

• Sun City Unit Forty-Five Final Plat

• Sun City Unit Forty-Seven Final Plat

• MCDOT City of Peoria and City Surprise ROW maps

• City of Peoria Study Area Annexation Ordinances

• City of Surprise Study Area Annexation Ordinances

Goodwin and Marshall, Inc.
6909 West Ray Road #15 - Chandler, Arizona 85226 - 602-218-7285

Page 2 of 2
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W:\10388A.2\Area Ownership

Name Size Type

115th & Bell Channel File Folder

200-13-061x Stearns File Folder

200-13016G Aota File Folder

AZ American File Folder

Canyon Ridge File Folder

Coyote Lakes File Folder

Peoria WWTP File Folder

Agua Fria StateLand.pdf 550 KB Adobe Acrobat Document

Beardsley Mining Area.pdf 199 KB Adobe Acrobat Document

W:\10388A.2IArea Ownership\115th & Bell Channel

Area Map.pdf 171 KB Adobe Acrobat Document

Citrus Point Plat.pdf 4,409 KB Adobe Acrobat Document

Drainage Easement Document.pdf 171 KB Adobe Acrobat Document

Rose Garden Deed.pdf 95 KB Adobe Acrobat Document

Sun City RV Deed.pdf 57 KB Adobe Acrobat Document

W:\10388A.2IArea Ownership\200-13-Q61x Stearns

201 00004924-ALTApdf 411 KB Adobe Acrobat Document

20100004924-Stearns Quit Claim 330 KB Adobe Acrobat Document
Deed.pdf

W:\10388A.2IArea Ownership\200-13016G Aota

1046P0201 - Aota ALTApdf 719 KB Adobe Acrobat Document

W:\10388A.2IArea Ownership\AZ American

20020045611-deed.pdf 459 KB Adobe Acrobat Document

AZ American ALTA.pdf 1,345 KB Adobe Acrobat Document

W:\10388A.2IArea Ownership\Canyon Ridge

Canyon Ridge Final Plat Parcel 5.pdf 2,235 KB Adobe Acrobat Document

Canyon Ridge Final Plat Parcel 6.pdf 5,630 KB Adobe Acrobat Document

Villages at Canyon Ridge.pdf 3,093 KB Adobe Acrobat Document

W:\10388A.2IArea Ownership\Coyote Lakes

Coyote Lakes Final Plat.pdf 3,811 KB Adobe Acrobat Document

Coyote Lakes Original ALTApdf 995 KB Adobe Acrobat Document

Pavilion at Coyote Lakes Final Plat.pdf 3,212 KB Adobe Acrobat Document

W:\10388A.2IArea Ownership\Peoria WWTP

20020173282-deed.pdf 98 KB Adobe Acrobat Document

Summary: 26 Object(s) / 4.255 KB

W:\10388A.2IArea Ownership

Modified

4/4/2011 11 :36 AM

11/9/2010 9:53 AM

11/9/20109:51 AM

11/10/2010 9:27 AM

11/10/2010 9:18AM

11/10/20109:30 AM

11/10/2010 9:28 AM

12/2/2010 12:07 PM

12/9/2010 3:43 PM

4/4/2011 11 :32 AM

4/4/2011 11 :26 AM

4/4/2011 11 :36 AM

4/4/2011 11 :21 AM

4/4/2011 11 :21 AM

11/9/20109:53 AM

11/9/20109:47 AM

11/9/2010 9:51 AM

11/9/201010:28AM

11/10/2010 9:27 AM

5/25/2010 12:45 PM

5/25/201012:42 PM

11/10/20109:18 AM

6/1/20109:00 AM

5/5/2010 4:33 PM

6/1/20109:14 AM

11/9/201010:27 AM

• Date: 6/13/20118:58:00AM Printed with DirPrinter - http://www.aborange.com Page: 1
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Name

2011-04-11

2010_Engineering Report_for web.pdf

W:\10388A.2\COP\2011-04-11

111 th Avenue Roadway Improvements.pdf

112th Avenue and Beardsley
Improvements.pdf

Beardsley Road Pavement
Rehabilitation.pdf

Beardsley Road Paving Plans.pdf

Lakeside Unit 2 at Ventana Lakes Grading
& Drainage Plans.pdf

Lakeside Unit 2 at Ventana Lakes Paving
Plans.pdf

The Landings at Ventana Lakes Grading &
Drainage Plans.pdf

Ventana Lakes Unit 11 Paving Plans.pdf

Summary: 10 Object(s) / 0 KB

Date: 6/13/2011 9:20:33 AM

W:\10388A.2\COP

Size Type

File Folder

6,617 KB Adobe Acrobat Document

35,861 KB Adobe Acrobat Document

6,551 KB Adobe Acrobat Document

16,060 KB Adobe Acrobat Document

11,642 KB Adobe Acrobat Document

2,536 KB Adobe Acrobat Document

4,009 KB Adobe Acrobat Document

1,524 KB Adobe Acrobat Document

11,054 KB Adobe Acrobat Document

Printed with DirPrinter - http://www.aborange.com

W:\10388A2ICOP

Modified

5/1/2011 2:28 PM

10/1/2010 11 :05 AM

10/7/2010 11 :58 AM

4/5/2011 6:38 PM

10/7/2010 11 :32 AM

4/5/2011 6:40 PM

4/5/201112:11 PM

4/5/2011 12:12 PM

4/5/2011 12:13 PM

4/5/201112:10 PM

Page: 1
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W:\10388A.2\COS

Name Size Type

Coyote Lake Commercial Complex File Folder

Union Hills Drive File Folder

SurpriseTransportationPlan.PDF 7,488 KB Adobe Acrobat Document

W:110388A.2ICOSICoyote Lake Commercial Complex

00002984.pdf 70 KB Adobe Acrobat Document

00003132.pdf 1,130 KB Adobe Acrobat Document

SP03-409-Coyote Lakes Commercial 73 KB Microsoft Word 97 - 2003 Document
Center. DOC

W:\10388A.2\COS

Modified

11/22/2010 11 :02 AM

12/6/2010 10:54 AM

9/30/2010 9:33 AM

11/22/2010 11 :02 AM

11/22/2010 11 :02 AM

11/22/2010 11 :02 AM

•

•

W:110388A.2ICOSIUnion Hills Drive

20713-2 100% Plans.pdf

Revised plan sheets.pdf

Summary: 8 Object(s) 1143 KB

Date: 6/13/20118:58:56 AM

5,171 KB Adobe Acrobat Document

2,200 KB Adobe Acrobat Document

Printed with DirPrinter - http://www.aborange.com

12/6/2010 10:54 AM

12/6/2010 10:54 AM

Page: 1



W:\10388A.2\Conflict Research

W:\10388A2IConflict Research

Name Size Type Modified

• APS File Folder 11/15/2010 10:37 AM

Arizona American File Folder 12/6/2010 3:21 PM

City of Peoria File Folder 10/14/20104:06 PM

COX File Folder 11/11/20105:39 PM

EI Paso Gas File Folder 6/3/2011 2:40 PM

Southwest Gas File Folder 10/8/20102:31 PM

19740023783_115th Avenue Electric 200 KB Adobe Acrobat Document 10/4/20104:38 PM
Easement.pdf

19990579674_Canyon Ridge 125 KB Adobe Acrobat Document 10/4/2010 4:37 PM
Drainage.pdf

19990579675_Canyon Ridge 140 KB Adobe Acrobat Document 11/23/2010 8:56 AM
Drainage.pdf

W:\10388A.2\Conflict Research\APS

All Files APS Map Request 10 4 201 O.pdf 6,167 KB Adobe Acrobat Document 11/15/2010 10:37 AM

APS Map Request 10 4 201 O.pdf 39 KB Adobe Acrobat Document 10/8/2010 2:28 PM

T4N R1E 29 NWpdf 844 KB Adobe Acrobat Document 10/8/2010 2:28 PM

T4N R1 E 29 SWpdf 747 KB Adobe Acrobat Document 10/8/2010 2:28 PM

T4N R1 E 30 NE.pdf 955 KB Adobe Acrobat Document 10/8/20102:28 PM

T4N R1 E 30 NW.pdf 310 KB Adobe Acrobat Document 10/8/20102:28 PM

T4N R1 E 30 SE.pdf 902 KB Adobe Acrobat Document 10/8/2010 2:28 PM

T4N R1E 30 SW.pdf 396 KB Adobe Acrobat Document 10/8/2010 2:28 PM

T4N R1 E 31 NE.pdf 731 KB Adobe Acrobat Document 10/8/2010 2:28 PM

T4N R1 E 31 NWpdf 918 KB Adobe Acrobat Document 10/8/20102:28 PM

T4N R1 E 31 SW.pdf 884 KB Adobe Acrobat Document 10/8/2010 2:28 PM

T4N R1W 25 NE.pdf 374 KB Adobe Acrobat Document 10/8/2010 2:28 PM

• T4N R1W 25 SE.pdf 412 KB Adobe Acrobat Document 10/8/2010 2:28 PM

T4N R1W 36 NE.pdf 472 KB Adobe Acrobat Document 10/8/2010 2:28 PM

T4N R1W 36 SE.pdf 436 KB Adobe Acrobat Document 11/15/2010 10:36 AM

W:\10388A.2\Conflict Research\Arizona American

51-101 File Folder 10/8/20102:41 PM

51-103 File Folder 11/10/201010:27 AM

51-105 File Folder 11/10/201011:12 AM

51-107 File Folder 11/10/201011:14 AM

51-108 File Folder 11/10/2010 3:51 PM

51-109 File Folder 10/8/2010 2:37 PM

52-100 File Folder 11/10/2010 11:16AM

52-101 File Folder 10/8/2010 2:37 PM

52-102 File Folder 11/10/2010 11:43 AM

71-163 File Folder 10/8/2010 2:37 PM

72-118 File Folder 11/10/201011:46 AM

75-113 File Folder 11/10/2010 11 :49 AM

75-114 File Folder 11/10/201011:50 AM

75-115 File Folder 11/10/201011 :52 AM

79-108 File Folder 10/8/2010 2:37 PM

96-105 File Folder 11/10/2010 11 :57 AM

98-112 File Folder 10/8/2010 2:36 PM

98-116 File Folder 10/8/2010 2:36 PM

2009-193 File Folder 10/8/2010 2:36 PM

2009-211 File Folder 11/10/201011:59 AM

2009-224 File Folder 10/8/2010 2:36 PM

• sc-108 File Folder 10/8/20102:36 PM

Date: 6/13/20119:00:20 AM Printed with DirPrinter - http://www.aborange.com Page:



W:\1 038BA.2\ConOict Research\Arizona American

Name Size Type Modified

sc-124 File Folder 11/11/2010 10:43 AM

• sc-125 File Folder 11/11/2010 10:45 AM

sc-126 File Folder 10/13/20103:10 PM

sc-129 File Folder 11/11/2010 10:45 AM

sc-132 File Folder 11/10/2010 12:03 PM

sc-133 File Folder 11/10/20103:08 PM

sc-136 File Folder 11/10/201012:04 PM

sc-137 File Folder 10/8/20102:36 PM

sc-146 File Folder 11/10/201012:06 PM

sc-148 File Folder 11/10/201012:10 PM

sc-150 File Folder 10/8/2010 2:36 PM

sc-153 File Folder 11/10/2010 12:11 PM

sc-209 File Folder 10/8/2010 2:36 PM

sc-21 0 File Folder 10/8/2010 2:37 PM

sc-212 File Folder 10/8/2010 2:37 PM

sc-327 File Folder 10/8/2010 2:37 PM

sc-328 File Folder 10/8/20102:37 PM

sc-329 File Folder 10/8/20102:37 PM

sc-330 File Folder 10/8/20102:37 PM

sc-331 File Folder 10/8/2010 2:37 PM

sc-332 File Folder 10/8/20102:37 PM

sc-333 File Folder 10/8/2010 2:37 PM

sc-368 File Folder 10/8/2010 2:37 PM

sc-395 File Folder 10/12/2010 8:59 AM

sc-400 File Folder 10/8/2010 2:37 PM

sc-408 File Folder 10/8/2010 2:37 PM

• sc-427 File Folder 10/8/2010 2:37 PM

sc-443 File Folder 11/10/201012:12 PM

sc-466 File Folder 10/8/20102:37 PM

sc-488 File Folder 11/10/201012:12 PM

sc-489 File Folder 10/8/2010 3:02 PM

Sewer File Folder 12/6/20103:27 PM

W:\1 0388A.2\Conflict Research\City of Peoria

111 th Avenue Roadway Improvements.pdf 35,861 KB Adobe Acrobat Document 1017/2010 11 :58 AM

Bay Pointe at Ventana Lakes Sewer 3,806 KB Adobe Acrobat Document 1017/201012:13 PM
Plan. pdf

Bay Pointe at Ventana Lakes Water 3,010 KB Adobe Acrobat Document 1017/2010 11:48 AM
Plans.pdf

Bay Pointe Unit Two at Ventana Lakes 5,043 KB Adobe Acrobat Document 1017/201012:12 PM
Sewer Plan.pdf

Bay Pointe Unit Two at Ventana Lakes 3,793 KB Adobe Acrobat Document 1017/201011:51 AM
Water Plan.pdf

Beardsley Road Pavement 16,060 KB Adobe Acrobat Document 1017/2010 11 :32 AM
Rehabilitation.pdf

Greystone Heritage Unit Two at Ventana 4,926 KB Adobe Acrobat Document 1017/201012:17 PM
Lakes Sewer Plan.pdf

Greystone Heritage Unit Two at Ventana 3,520 KB Adobe Acrobat Document 1017/2010 11 :52 AM
Lakes Water Plan.pdf

ID8403.pdf 40,145 KB Adobe Acrobat Document 1017/201012:09 PM

Lake Pleasant Mobile Estates.pdf 535 KB Adobe Acrobat Document 1017/201011:47 AM

Moonlight Bay at Ventana Lakes Phase I 2,078 KB Adobe Acrobat Document 1017/2010 12:25 PM
Sewer Plan.pdf

Moonlight Bay at Ventana Lakes Phase II 1,570 KB Adobe Acrobat Document 101712010 11 :59 AM• Sewer Plan.pdf

Date: 6/13/20119:00:21 AM Printed with DirPrinter - http://www.aborange.com Page: 2



10/7/201012:01 PM

10/7/201012:22 PM

10/7/2010 11 :34 AM

10/7/2010 11 :33 AM

10/7/201012:19 PM

10/7/201012:11 PM

101712010 11:40 AM

Modified

10/7/201012:04 PM

10171201012:14 PM

10/7/2010 11 :48 AM

10/7/2010 11 :50 AM

W:110388A.2IConflicl ResearchlCity of Peoria

Size Type

2,315 KB Adobe Acrobat Document

4,743 KB Adobe Acrobat Document

3,508 KB Adobe Acrobat Document

1,459 KB Adobe Acrobat Document

2,660 KB Adobe Acrobat Document

957 KB Adobe Acrobat Document

1,256 KB Adobe Acrobat Document

12,984 KB Adobe Acrobat Document

2,629 KB Adobe Acrobat Document

Name

Moonlight Bay Phase I Water Plan.pdf

Moonlight Bay Phase II Water Plan.pdf

Peoria Relief Sewer.pdf

South Bay at Ventana Lakes Sewer
Plan.pdf

South Bay at Ventana Lakes Water
Plan.pdf

South Bay Unit Two at Ventana Lakes
Sewer Plan.pdf

South Bay Unit Two at Ventana Lakes
Water Plan.pdf

The Landings at Ventana Lakes Sewer
Plan.pdf

The Landings at Ventana Lakes Water
Plan.pdf

Tract C the Landings at Ventana Lakes.pdf 2,753 KB Adobe Acrobat Document

Ventana Lakes Lift Station.pdf 2,561 KB Adobe Acrobat Document

•

•

W:11 0388A.2lConflict ResearchlCQX

37-01.pdf

37-1.pdf

38-01.pdf

38-1.pdf

38-2.pdf

39-01.pdf

39-2.pdf

39-3.pdf

40-01.pdf

40-1.pdf

40-2.pdf

40-3.pdf

Cox All files. pdf

Dallas D. Paulsen-Goodwin & Marshall
Inc-4N1 ESEC29NW.pdf

123 KB Adobe Acrobat Document

204 KB Adobe Acrobat Document

124 KB Adobe Acrobat Document

190 KB Adobe Acrobat Document

228 KB Adobe Acrobat Document

104 KB Adobe Acrobat Document

196 KB Adobe Acrobat Document

280 KB Adobe Acrobat Document

80 KB Adobe Acrobat Document

110 KB Adobe Acrobat Document

179 KB Adobe Acrobat Document

232 KB Adobe Acrobat Document

1,427 KB Adobe Acrobat Document

25 KB Adobe Acrobat Document

10/12/2010 11 :26 AM

10/12/2010 11 :26 AM

10/12/201011:26 AM

10/12/2010 11 :26 AM

10/12/2010 11 :26 AM

10/12/2010 11 :26 AM

10/12/2010 11 :26 AM

10/12/2010 11 :26 AM

10/121201011:26 AM

10/12/2010 11 :26 AM

10/12/2010 11 :26 AM

10/12/2010 11 :26 AM

10/12/2010 11 :27 AM

10/12/2010 11 :26 AM

W:110388A.2IConflict ResearchlEI Paso Gas

Stateland Permit File Folder

Encroachment Permit Form3 2009.doc 182 KB Microsoft Word 97 - 2003 Document

SKMBT_C35311012715390.pdf 1,173 KB Adobe Acrobat Document

10/26/201010:31 AM

10/25/2010 9:05 AM

6/3/2011 2:40 PM

W:110388A.2IConflict ResearchlSouthwest Gas

10-4-10 SWG Maps.pdf 8,537 KB Adobe Acrobat Document

37-1.tif 1,914 KB TIF Image

39-2.tif 1,651 KB TIF Image

40-2.tif 4,702 KB TIF Image

Dallas 1 of 2.ZIP 1,800 KB Compressed (zipped) Folder

Dallas 2 of 2.ZIP 2,121 KB Compressed (zipped) Folder

N37-Wl.lif 2,554 KB TIF Image

N38-W1.tif 2,688 KB TIF Image

N39-W1.tif 2,583 KB TIF Image

N40-W1.tif 2,668 KB TIF Image

10/8/20102:31 PM

9/29/20093:10 PM

5/25/2005 5:30 AM

5/10/2008 3:41 PM

10/8/2010 2:28 PM

10/8/2010 2:29 PM

11/8/20076:06 AM

3/31/2010 1:47 PM

3/31/20101:56 PM

3/31/20101:50 PM

W:\10388A.2IConflict ResearchlArizona American\51-1 01

001.TIF 641 KB TIF Image

002.TIF 449 KB TIF Image

003.TIF 435 KB TIF Image

004.TIF 482 KB TIF Image• Date: 6/13/20119:00:21 AM Printed with DirPrinter - hltp:/Iwww.aborange.com

8/23/2007 1:37 PM

8/23/2007 1:37 PM

8/23/2007 1:38 PM

8/23/2007 1:38 PM

Page: 3
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Name Size Type

005.TIF 475 KB TIF Image

006.TIF 492 KB TIF Image

007.TIF 529 KB TIF Image

008.TIF 391 KB TIF Image

W:\10388A.2\Conflict Research\Arizona American\51-1 03

001.TIF 535 KB TIF Image

002.TIF 459 KB TIF Image

003.TIF 546 KB TIF Image

004.TIF 472 KB TIF Image

005.TIF 448 KB TIF Image

006.TIF 346 KB TIF Image

W:\1 0388A.2\Conflict Research\Arizona American\51-1 05

001.TIF 687 KB TIF Image

002.TIF 489 KB TIF Image

003.TIF 453 KB TIF Image

004.TIF 445 KB TIF Image

005.TIF 433 KB TIF Image

006.TIF 428 KB TIF Image

007.TIF 477 KB TIF Image

008.TIF 558 KB TIF Image

009.TIF 545 KB TIF Image

010.TIF 505 KB TIF Image

011.TIF 494 KB TIF Image

Canyon Ridge 6 - Water& Sewer.pdf 1,983 KB Adobe Acrobat Document

W:\10388A.2\Conflict Research\Arizona American\51-1 07

001.TIF 673 KB TIF Image

002.TIF 704 KB TIF Image

003.TIF 516 KB TIF Image

004.TIF 694 KB TIF Image

Canyon Ridge Villages Water & Sewer.pdf 1,167 KB Adobe Acrobat Document

W:\10388A 2\Conflicl Res""rchlArizona Americanl51-1 01

Modified

8/23/2007 1:38 PM

8/23/2007 1:41 PM

8/23/2007 1:38 PM

8/23/2007 1:38 PM

8/23/2007 1:41 PM

8/23/2007 1:41 PM

8/23/2007 1:41 PM

8/23/2007 1:41 PM

8/23/2007 1:41 PM

8/23/2007 1:41 PM

8/23/2007 1:52 PM

8/23/2007 1:52 PM

8/23/2007 1:52 PM

8/23/2007 1:52 PM

8/23/2007 1:52 PM

8/23/2007 1:52 PM

8/23/2007 1:52 PM

8/23/2007 1:53 PM

8/23/2007 1:53 PM

8/23/2007 1:53 PM

8/23/2007 1:53 PM

11/10/201011:12 AM

8/23/2007 1:54 PM

8/23/2007 1:54 PM

8/23/2007 1:54 PM

8/23/2007 1:54 PM

11/10/201011:14 AM

W:\10388A.2\Conflict Research\Arizona American\51-1 08

001.TIF 701 KB TIF Image

002.TIF 525 KB TIF Image

003.TIF 506 KB TIF Image

004.TIF 363 KB TIF Image

005.TIF 429 KB TIF Image

006.TIF 480 KB TIF Image

007.TIF 409 KB TIF Image

008.TIF 499 KB TIF Image

009.TIF 490 KB TIF Image

010.TIF 477 KB TIF Image

011.TIF 443 KB TIF Image

012.TIF 365 KB TIF Image

013.TIF 404 KB TIF Image

014.TIF 453 KB TIF Image

015.TIF 381 KB TIF Image

016.TIF 399 KB TIF Image

017.TIF 448 KB TIF Image

018.TIF 421 KB TIF Image

019.TIF 433 KB TIF Image

020.TIF 388 KB TIF Image• Date: 6/1312011 9:00:22 AM Printed with DirPrinter - http://www.aborange.com

8/23/2007 2:00 PM

8/23/2007 2:00 PM

8/23/2007 2:00 PM

8/23/2007 2:00 PM

8/23/2007 2:01 PM

8/23/2007 2:01 PM

8/23/2007 2:01 PM

8/23/2007 2:01 PM

8/23/2007 2:01 PM

8/23/2007 2:01 PM

8/23/2007 2:01 PM

8/23/2007 2:01 PM

8/23/2007 2:02 PM

8/23/2007 2:02 PM

8/23/2007 2:02 PM

8/23/2007 2:02 PM

8/23/2007 2:02 PM

8/23/2007 2:02 PM

8/23/2007 2:02 PM

8/23/2007 2:03 PM

Page: 4



•

•

Name Size Type

021.TIF 436 KB TIF Image

022.TIF 463 KB TIF Image

023.TIF 416 KB TIF Image

024.TIF 405 KB TIF Image

025.TIF 413 KB TIF Image

026.TIF 460 KB TIF Image

027.TIF 386 KB TIF Image

028.TIF 460 KB TIF Image

029.TIF 365 KB TIF Image

030.TIF 411 KB TIF Image

031.TIF 643 KB TIF Image

032.TIF 531 KB TIF Image

033.TIF 563 KB TIF Image

034.TIF 683 KB TIF Image

035.TIF 692 KB TIF Image

036.TIF 309 KB TIF Image

037.TIF 674 KB TIF Image

038.TIF 597 KB TIF Image

039.TIF 512 KB TIF Image

040.TIF 440 KB TIF Image

041.TIF 358 KB TIF Image

042.TIF 414 KB TIF Image

043.TIF 292 KB TIF Image

044.TIF 414 KB TIF Image

W:\10388A.2\Conflict Research\Arizona American\51-1 09

001.TIF 852 KB TIF Image

002.TIF 742 KB TIF Image

003.TIF 679 KB TIF Image

004.TIF 341 KB TIF Image

005.TIF 431 KB TIF Image

006.TIF 428 KB TIF Image

007.TIF 478 KB TIF Image

W:\10388A.2\Conflict Research\Arizona American\52-1 00

001.TIF 564 KB TIF Image

002.TIF 186 KB TIF Image

003.TIF 212 KB TIF Image

004.TIF 317 KB TIF Image

005.TIF 376 KB TIF Image

006.TIF 391 KB TIF Image

52-100.pdf 728 KB Adobe Acrobat Document

W:\10388A.2\Conflict Research\Arizona American\52-1 01

001.TIF 622 KB TIF Image

002.TIF 386 KB TIF Image

W:\10388A.2\ConfliCl ResearchlAtizona Americanl51-1 08

Modified

8/23/2007 2:03 PM

8/23/2007 2:03 PM

8/23/2007 2:03 PM

8/23/2007 2:03 PM

8/23/2007 2:04 PM

8/23/2007 2:04 PM

8/23/2007 2:04 PM

8/23/2007 2:04 PM

8/23/2007 2:04 PM

8/23/2007 2:04 PM

8/23/2007 2:05 PM

8/23/2007 2:05 PM

8/23/2007 2:05 PM

8/23/2007 2:05 PM

8/23/2007 2:05 PM

8/23/2007 2:05 PM

8/23/2007 2:05 PM

8/23/2007 2:06 PM

8/23/2007 2:06 PM

8/23/2007 2:06 PM

8/23/2007 2:06 PM

8/23/2007 2:06 PM

8/23/2007 2:06 PM

8/23/2007 2:06 PM

8/23/2007 2:07 PM

8/23/2007 2:07 PM

8/23/2007 2:07 PM

8/23/2007 2:07 PM

8/23/2007 2:08 PM

8/23/2007 2:08 PM

8/23/2007 2:08 PM

8/23/2007 2:56 PM

8/23/2007 2:56 PM

8/23/2007 2:56 PM

8/23/2007 2:57 PM

8/23/2007 2:57 PM

8/23/2007 2:57 PM

11/10/201011:16 AM

8/23/2007 2:57 PM

8/23/2007 2:57 PM

W:\10388A.2\Conflict Research\Arizona American\71-163

W:\10388A.2\Conflict Research\Arizona American\52-1 02

001.TIF 787 KB TIF Image

002.TIF 686 KB TIF Image

003.TIF 293 KB TIF Image

004.TIF 351 KB TIF Image

005.TIF 716 KB TIF Image

52-102.pdf 1,264 KB Adobe Acrobat Document

• Dale: 6/13/20119:00:23AM Printed with DirPrinter - http://www.aborange.com

8/23/2007 2:58 PM

8/23/2007 2:58 PM

8/23/2007 2:58 PM

8/23/2007 2:58 PM

8/23/2007 2:58 PM

11/10/201011:43 AM

Page: 5



W:\10388A.2IConmcl ResearchlArizona American\71-163

Name Size Type Modified

001TIF 164 KB TIF Image 9/4/2007 2:20 PM

• W:\10388A.2\Conflict Research\Arizona American\72-118

001.TIF 348 KB TIF Image 9/7/20072:08 PM

002.TIF 472 KB TIF Image 9/7/20072:09 PM

003.TIF 457 KB TIF Image 9/7/20072:09 PM

004.TIF 430 KB TIF Image 9/7/20072:09 PM

005TIF 433 KB TIF Image 9/7/20072:09 PM

006.TIF 565 KB TIF Image 9/7/20072:10 PM

007.TIF 504 KB TIF Image 9/7/20072:10 PM

008.TIF 532 KB TIF Image 9/7/20072:10 PM

009.TIF 527 KB TIF Image 9/7/20072:10 PM

010TIF 541 KB TIF Image 9/7/20072:10 PM

011.TIF 451 KB TIF Image 9/7/20072:10 PM

012.TIF 541 KB TIF Image 9/7/20072:10 PM

013.TIF 483 KB TIF Image 9/7/20072:10 PM

014TIF 435 KB TIF Image 9/7/20072:11 PM

015.TIF 354 KB TIF Image 9/7/20072:11 PM

016.TIF 318 KB TIF Image 9/7/20072:11 PM

017.TIF 406 KB TIF Image 9/7/20072:11 PM

018TIF 300 KB TIF Image 9/7/20072:11 PM

019.TIF 328 KB TIF Image 9/7/20072:11 PM

020.TIF 233 KB TIF Image 9/7/20072:11 PM

021.TIF 552 KB TIF Image 9/7/20072:11 PM

022.TIF 448 KB TIF Image 9/7/20072:12 PM

023.TIF 377 KB TIF Image 9/7/20072:12 PM

024.TIF 453 KB TIF Image 9/7/20072:12 PM

025.TIF 487 KB TIF Image 9/7/20072:12 PM

026TIF 368 KB TIF Image 9/7/20072:12 PM

027TIF 342 KB TIF Image 9/7/20072:12 PM

028.TIF 367 KB TIF Image 9/7/20072:12 PM

029.TIF 460 KB TIF Image 12/3/2007 6:26 PM

72-118.pdf 5,607 KB Adobe Acrobat Document 11/10/201011:46 AM

W:\10388A.2\Conflict Research\Arizona American\75-113

001.TIF 355 KB TIF Image 9/11/20073:39 PM

002.TIF 306 KB TIF Image 9/11/20073:39 PM

003TIF 376 KB TIF Image 9/1112007 3:39 PM

004.TIF 266 KB TIF Image 9/11/20073:39 PM

005.TIF 293 KB TIF Image 9/11/20073:39 PM

006.TIF 266 KB TIF Image 9/11/2007 3:39 PM

007.TIF 322 KB TIF Image 9/11/20073:39 PM

008.TIF 327 KB TIF Image 9/11/20073:39 PM

009TIF 250 KB TIF Image 9/11/20073:40 PM

75-113.pdf 1,317 KB Adobe Acrobat Document 11/10/201011:49 AM

W:\10388A.2\Conflict Research\Arizona American\75-114

001.TIF 173 KB TIF Image 9/11/20073:40 PM

002.TIF 170 KB TIF Image 9/11/2007 3:41 PM

003.TIF 197 KB TIF Image 9/11/2007 3:41 PM

004.TIF 255 KB TIF Image 9/11/20073:41 PM

005TIF 200 KB TIF Image 9/11/2007 3:41 PM

006.TIF 261 KB TIF Image 9/11/2007 3:41 PM

007.TIF 161 KB TIF Image 9/11/20073:42 PM• Date: 6/13/2011 9:00:24 AM Printed with DirPrinter - http:/twww.aborange.com Page: 6



•

•

Name Size Type

008.TIF 369 KB TIF Image

009.TIF 286 KB TIF Image

010.TIF 242 KB TIF Image

011.TIF 220 KB TIF Image

012.TIF 427 KB TIF Image

75-114.pdf 1,128 KB Adobe Acrobat Document

W:\10388A.2\Conflict ResearchlArizona American\75-115

001.TIF 151 KB TIF Image

002.TIF 225 KB TIF Image

003.TIF 302 KB TIF Image

004.TIF 397 KB TIF Image

005.TIF 439 KB TIF Image

006.TIF 367 KB TIF Image

007.TIF 295 KB TIF Image

008.TIF 286 KB TIF Image

009.TIF 316 KB TIF Image

010.TIF 277 KB TIF Image

75-115.pdf 1,280 KB Adobe Acrobat Document

W:\10388A.2\Conflict ResearchlArizona American\79-108

001.TIF 638 KB TIF Image

002.TIF 547 KB TIF Image

003.TIF 461 KB TIF Image

004.TIF 410 KB TIF Image

005.TIF 850 KB TIF Image

006.TIF 718 KB TIF Image

007.TIF 356 KB TIF Image

008.TIF 380 KB TIF Image

009.TIF 349 KB TIF Image

010.TIF 512 KB TIF Image

W:\10388A.2\Conflict ResearchlArizona American\96-105

001.TIF 716 KB TIF Image

002.TIF 411 KB TIF Image

003.TIF 558 KB TIF Image

004.TIF 586 KB TIF Image

005.TIF 373 KB TIF Image

006.TIF 456 KB TIF Image

007.TIF 506 KB TIF Image

008.TIF 574 KB TIF Image

009.TIF 580 KB TIF Image

96-105.pdf 1,674 KB Adobe Acrobat Document

W:\10388A.2\Conflict ResearchlArizona American\98-112

001.TIF 251 KB TIF Image

002.TIF 370 KB TIF Image

003.TIF 289 KB TIF Image

004.TIF 218 KB TIF Image

W:\10388A.2\Conmcl ResearchlArizona American\75-114

Modified

9/1112007 3:42 PM

9/11/2007 3:42 PM

9/11/20073:42 PM

9/11/20073:42 PM

9/11/2007 3:43 PM

11/10/201011:50 AM

9/11/20073:43 PM

9/11/20073:44 PM

9/11/2007 3:44 PM

9/1112007 3:44 PM

9/11/20073:44 PM

9/11/20073:44 PM

9/11/20073:44 PM

9/11/20073:45 PM

9/11/20073:45 PM

9/11/20073:45 PM

11/10/2010 11 :52 AM

9/14/2007 4: 19 PM

9/14/20074:19 PM

9/14/20074:19 PM

9/14/20074:19 PM

9/14/20074:19 PM

9/14/20074:19 PM

9/14/20074:19 PM

9/14/20074:20 PM

9/14/20074:20 PM

9/14/20074:20 PM

10/9/2007 1:35 PM

10/9/2007 1:35 PM

10/9/2007 1:35 PM

10/9/2007 1:35 PM

10/9/2007 1:36 PM

10/9/2007 1:36 PM

10/9/2007 1:36 PM

10/9/2007 1:36 PM

10/9/2007 1:36 PM

11/10/201011:57 AM

3/10/2008 5:36 PM

3/10/20085:37 PM

3/10/2008 5:37 PM

3/10/2008 5:37 PM

W:\10388A.2\Conflict ResearchlArizona American\98-116

001.TIF 255 KB TIF Image

002.TIF 508 KB TIF Image

003.TIF 456 KB TIF Image

004.TIF 258 KB TIF Image

005.TIF 539 KB TIF Image• Date: 6/13/20119:00:25AM Printed with DirPrinter - http://www.aborange.com

4/2/2008 5:02 PM

4/2/2008 5:02 PM

4/2/2008 5:03 PM

4/2/2008 5:03 PM

41212008 5:03 PM

Page: 7



•
Name Size Type

006.TIF 486 KB TIF Image

007.TIF 225 KB TIF Image

008.TIF 446 KB TIF Image

W:11 0388A.2lConflict ResearchlArizona Americanl2009-193

001.TIF 215 KB TIF Image

002.TIF 306 KB TIF Image

W:110388A.2IConflict ResearchlArizona Americanl2009-211

001.TIF 107 KB TIF Image

002.TIF 178 KB TIF Image

003.TIF 140 KB TIF Image

004.TIF 111 KB TIF Image

005.TIF 86 KB TIF Image

006.TIF .159 KB TIF Image

007.TIF 76 KB TIF Image

008.TIF 872 KB TIF Image

009.TIF 1,094 KB TIF Image

2009-211.pdf 1,897 KB Adobe Acrobat Document

W:\10388A.2\Conflict ResearchlArizona American\2009·224

001.TIF 358 KB TIF Image

002.TIF 391 KB TIF Image

003.TIF 294 KB TIF Image

004.TIF 477 KB TIF Image

005.TIF 259 KB TIF Image

006.TIF 425 KB TIF Image

007.TIF 322 KB TIF Image

008.TIF 388 KB TIF Image

009.TIF 369 KB T1F Image

W:110388A.2IConflict ResearchlArizona Americanlsc-108

001.TIF 435 KB TIF Image

001.aux 5 KB AUX File

002.TIF 902 KB TIF Image

002.aux 5 KB AUX File

003.TIF 699 KB TIF Image

003.aux 5 KB AUX File

004.TIF 846 KB TIF Image

004.aux 5 KB AUX File

005.TIF 683 KB TIF Image

005.aux 5 KB AUX File

006.TIF 649 KB TIF Image

006.aux 5 KB AUX File

W\10388A.2\Confiicl ResearchlArizona American\98-116

Modified

41212008 5:04 PM

4/2/2008 5:04 PM

4/2/2008 5:04 PM

8/17/20095:03 PM

8/17/20095:04 PM

7/31/200912:47 PM

7/31/2009 12:47 PM

7/31/2009 12:48 PM

7/31/200912:48 PM

7/31/200912:48 PM

7/31/2009 12:49 PM

7/31/2009 12:49 PM

7/31/2009 12:50 PM

7/31/2009 12:50 PM

11/10/201011:59 AM

7/31/2009 11 :52 AM

7/31/2009 11 :52 AM

7/31/2009 11 :52 AM

7/31/2009 11 :54 AM

7/31/2009 11 :54 AM

7/31/2009 11 :56 AM

7/31/2009 11 :57 AM

7/31/2009 11 :58 AM

7/31/2009 11 :58 AM

8/7/2001 12:03 PM

12/4/20094:45 PM

8/712001 12:03 PM

1214/20094:46 PM

8/7/2001 12:04 PM

12/4/20094:46 PM

8/712001 12:04 PM

12/4/20094:46 PM

8/712001 12:04 PM

12/4/20094:46 PM

8/712001 12:05 PM

1214/2009 4:46 PM

W:\1 0388A.2\Conflict ResearchlArizona American\sc-125

W:\10388A.2\Conflict ResearchlArizona American\sc-124

001.TIF 837 KB TIF Image

002.TIF 1,101 KB TIF Image

003.TIF 1,002 KB TIF Image

004.TIF 976 KB TIF Image

005.TIF 998 KB TIF Image

006.TIF 994 KB TIF Image

007.TIF 1,268 KB TIF Image

008.TIF 866 KB TIF Image

Coyote Lakes Sewer and Water. pdf 5,146 KB Adobe Acrobat Document

• Date: 6/13/2011 9:00:26 AM Printed with DirPrinter - http://www.aborange.com

8/7/2001 12:51 PM

8/7/2001 12:52 PM

8/7/2001 12:52 PM

8/7/2001 12:53 PM

8/7/2001 12:53 PM

8/7/2001 12:54 PM

8/7/2001 12:54 PM

8/7/2001 12:55 PM

11/11/201010:43 AM

Page: 8



Name Size Type

001.TIF 745 KB TIF Image

002.TIF 832 KB TIF Image

003.TIF 811 KB TIF Image

004.TIF 854 KB TIF Image

005.TIF 927 KB TIF Image

006.TIF 811 KB TIF Image

007.TIF 1,014 KB TIF Image

008.TIF 743 KB TIF Image

Coyote Lakes Sewer and Water.pdf 2,712 KB Adobe Acrobat Document

W:110388A.2IConflict ResearchlArizona Americanlsc-126

001.TIF 2,296 KB TIF Image

002.TIF 1,856 KB TIF Image

003.TIF 1,400 KB TIF Image

004.TIF 1,907 KB TIF Image

005.TIF 1,941 KB TIF Image

006.TIF 996 KB T1F Image

007.TIF 1,064 KB TIF Image

008.TIF 840 KB TIF Image

W:110388A.2IConflict ResearchlArizona Americanlsc-129

001.TIF 1,986 KB TIF Image

W:110388A.2IConflict ResearchlArizona Americanlsc-132

001.TIF 669 KB TIF Image

002.TIF 485 KB TIF Image

W:110388A.2IConflict ResearchlArizona Americanlsc-133

001.TIF 640 KB TIF Image

002.TIF 479 KB TIF Image

003.TIF 1,630 KB TIF Image

004.TIF 1,440 KB TIF Image

005.TIF 1,340 KB TIF Image

006.TIF 1,033 KB TIF Image

007.TIF 1,479 KB TIF Image

008.TIF 2,036 KB TIF Image

W:110388A.2IConflict ResearchlArizona Americanlsc-136

001.TIF 2,745 KB TIF Image

002.TIF 1,289 KB TIF Image

003.TIF 1,167 KB TIF Image

004.TIF 1,163 KB TIF Image

sc-136.pdf 3,673 KB Adobe Acrobat Document

W:110388A.2IConflict ResearchlArizona American\sc-137

001.TIF 2,299 KB TIF Image

002.TIF 2,079 KB TIF Image

003.TIF 1,870 KB TIF Image

004.TIF 1,449 KB TIF Image

005.TIF 904 KB TIF Image

006.TIF 2,441 KB TIF Image

W:\10388A.2\Conflicl Research\Arizona American\sc-125

Modified

8/7/200112:55PM

8/7/2001 12:55 PM

8/7/2001 12:56 PM

8/7/2001 12:56 PM

8/7/2001 12:56 PM

8/7/2001 12:57 PM

8/7/2001 12:57 PM

8/7/2001 12:58 PM

11/11/201010:45 AM

8/7/2001 12:59 PM

8/7/2001 12:59 PM

8/7/2001 1:00 PM

8/7/2001 1:01 PM

8/7/2001 1:02 PM

8/7/2001 1:02 PM

8/7/2001 1:03 PM

8/7/2001 1:03 PM

8/7/2001 1:08 PM

8/7/2001 1:09 PM

8/7/2001 1:10 PM

8/7/20011:10PM

8/7/2001 1:10 PM

8/7/20011:11 PM

8/7/2001 1:12 PM

8/7/20011:12PM

8/7/2001 1:13 PM

8/7/2001 1:13 PM

8/7/20011:14PM

8/7/2001 1:20 PM

8/7/2001 1:20 PM

8/7/2001 1:21 PM

8/7/2001 1:21 PM

11/10/2010 12:04 PM

8/7/2001 1:22 PM

8/7/20011:23PM

8/7/2001 1:24 PM

8/7/2001 1:25 PM

8/7/2001 1:25 PM

8/7/2001 1:26 PM

W:110388A.2\Conflict ResearchlArizona Americanlsc-146

001.TIF 1,416 KB TIF Image

001.aux 5 KB AUX File

002.TIF 754 KB TIF Image

002.aux 5 KB AUX File

003.TIF 994 KB TIF Image• Date: 6/13/2011 9:00:28 AM Printed with DirPrinter - http://www.aborange.com

8/7/2001 1:40 PM

12/4/2009 4:51 PM

8/7/20011:41 PM

12/4/20094:52 PM

8/7/2001 1:41 PM

Page: 9



W:\10388A.2\Conflict Research\Arizona American\sc-146

Name Size Type Modified

003.aux 5 KB AUX File 1214/20094:52 PM

• 004.TIF 715 KB TIF Image 8/7/20011:41 PM

004.aux 5 KB AUX File 12/4/2009 4:52 PM

005.TIF 793 KB TIF Image 8/7/2001 1:42 PM

005.aux 5 KB AUX File 12/4/20094:52 PM

006.TIF 760 KB TIF Image 8/7/2001 1:42 PM

006.aux 5 KB AUX File 1214/20094:52 PM

007.TIF 875 KB TIF Image 8/7/2001 1:42 PM

007.aux 5 KB AUX File 12/4/2009 4:52 PM

008.TIF 903 KB TIF Image 8/7/2001 1:43 PM

008.aux 5 KB AUX File 12/4/20094:52 PM

009.TIF 802 KB TIF Image 8/7/2001 1:43 PM

009.aux 5 KB AUX File 12/4/2009 4:52 PM

SC-146.pdf 5,019 KB Adobe Acrobat Document 11/10/2010 12:06 PM

W:\10388A.2\Conflict Research\Arizona American\sc-148

001.TIF 741 KB TIF Image 8/7/2001 1:46 PM

001.aux 5 KB AUX File 12/4/20094:53 PM

002.TIF 287 KB TIF Image 8/7/2001 1:46 PM

002.aux 5 KB AUX File 12/4/20094:53 PM

003.TIF 437 KB TIF Image 8/7/2001 1:46 PM

003.aux 5 KB AUX File 1214/2009 4:54 PM

004.TIF 705 KB TIF Image 8/7/2001 1:47 PM

004.aux 5 KB AUX File 12/4/20094:54 PM

005.TIF 1,143 KB TIF Image 8/7/2001 1:47 PM

005.aux 5 KB AUX File 12/4/20094:54 PM

006.TIF 718 KB TIF Image 8/7/20011:47PM

006.aux 5 KB AUX File 12/4/2009 4:54 PM

007.TIF 1,368 KB TIF Image 8/7/2001 1:48 PM

007.aux 5 KB AUX File 1214/20094:54 PM

sc-148.pdf 2,971 KB Adobe Acrobat Document 11/10/201012:10 PM

W:\10388A.2\Conflict Research\Arizona American\sc-150

001.TIF 707 KB TIF Image 8/7/2001 1:56 PM

001.aux 5 KB AUX File 12/4/2009 4:56 PM

002.TIF 406 KB TIF Image 8/7/2001 1:56 PM

002.aux 5 KB AUX File 12/4/20094:56 PM

003.TIF 399 KB TIF Image 8/7/2001 1:56 PM

003.aux 5 KB AUX File 12/4/20094:56 PM

004.TIF 408 KB TIF Image 8/7/2001 1:57 PM

004.aux 5 KB AUX File 12/4/20094:56 PM

005.TIF 313 KB TIF Image 8/7/2001 1:57 PM

005.aux 5 KB AUX File 12/4/20094:57 PM

006.TIF 465 KB TIF Image 8/7/2001 1:57 PM

006.aux 5 KB AUX File 12/4/2009 4:57 PM

007.TIF 338 KB TIF Image 8/7/2001 1:58 PM

007.aux 5 KB AUX File 12/4/20094:57 PM

008.TIF 621 KB TIF Image 8/7/2001 1:58 PM

008.aux 5 KB AUX File 12/4/20094:57 PM

009.TIF 455 KB TIF Image 8/7/2001 1:59 PM

009.aux 5 KB AUX File 12/4/20094:57 PM

010.TIF 410 KB TIF Image 8/7/2001 1:59 PM

010.aux 5 KB AUX File 12/4/2009 4:57 PM• Date: 6/13/20119:00:28AM Printed with DirPrinler - htlp:/Iwww.aborange.com Page: 10



Name Size Type

011.TIF 420 KB TIF Image

011.aux 5 KB AUX File

012.TIF 1,542 KB TIF Image

012.aux 5 KB AUX File

W:110388A.2IConflict ResearchlArizona Americanlsc-153

001.TIF 356 KB TIF Image

002.TIF 421 KB TIF Image

W:11 0388A.2lConflict ResearchlArizona Americanlsc-209

001.TIF 316 KB TIF Image

001.aux 5 KB AUX File

002.TIF 717 KB TIF Image

002.aux 5 KB AUX File

003.TIF 707 KB TIF Image

003.aux 5 KB AUX File

004.TIF 883 KB TIF Image

004.aux 5 KB AUX File

005.TIF 951 KB TIF Image

005.aux 5 KB AUX File

006.TIF 666 KB TIF Image

006.aux 5 KB AUX File

007.TIF 4,712 KB TIF Image

007.aux 5 KB AUX File

008.TIF 967 KB TIF Image

008.aux 5 KB AUX File

W:110388A.2IConflict ResearchlArizona Americanlsc-21 0

001.TIF 1,585 KB TIF Image

001.aux 5 KB AUX File

002.TIF 813 KB TIF Image

002.aux 5 KB AUX File

003.TIF 782 KB TIF Image

003.aux 5 KB AUX File

004.TIF 1,014 KB TIF Image

004.aux 5 KB AUX File

005.TIF 995 KB TIF Image

005.aux 5 KB AUX File

006.TIF 1,314 KB TIF Image

006.aux 5 KB AUX File

007.TIF 962 KB TIF Image

007.aux 5 KB AUX File

008.TIF 682 KB TIF Image

008.aux 5 KB AUX File

009.TIF 881 KB TIF Image

009.aux 5 KB AUX File

W:\10388A.2\Conflict ResearchlArizona Americanlsc-150

Modified

8/7/2001 1:59 PM

1214/20094:57 PM

8/7/2001 2:01 PM

12/4/2009 4:57 PM

8/7/2001 2:11 PM

8/7/2001 2:11 PM

8/28/2001 7:06 PM

12/4/2009 5:23 PM

8/28/2001 7:06 PM

12/4/2009 5:23 PM

8/28/2001 7:06 PM

12/4/2009 5:23 PM

8/28/2001 7:07 PM

12/4/2009 5:23 PM

8/28/2001 7:07 PM

12/4/20095:23 PM

8/28/2001 7:08 PM

12/4/2009 5:23 PM

8/28/2001 7:10 PM

12/4/2009 5:23 PM

8/28/2001 7:11 PM

12/4/2009 5:24 PM

8/28/2001 7:11 PM

12/4/2009 5:23 PM

8/28/2001 7:12 PM

12/4/2009 5:23 PM

8/28/2001 7:12 PM

121412009 5:23 PM

8/28/20017:13 PM

12/4/2009 5:23 PM

8/28/20017:13 PM

12/4/2009 5:23 PM

8/28/2001 7:14 PM

12/4/20095:23 PM

8/28/20017:15 PM

121412009 5:23 PM

8/28/20017:15 PM

121412009 5:23 PM

8/28/20017:16 PM

121412009 5:23 PM

W:110388A.2IConflict ResearchlArizona Americanlsc-212

001.TIF 253 KB TIF Image

001.aux 5 KB AUX File

002.TIF 583 KB TIF Image

002.aux 5 KB AUX File

003.TIF 719 KB TIF Image

003.aux 5 KB AUX File

004.TIF 739 KB TIF Image• Date: 6/13/20119:00:29AM Printed with DirPrinter - http://www.aborange.com

8/28/2001 7:20 PM

12/4/2009 5:22 PM

8/28/2001 7:21 PM

12/4/2009 5:22 PM

8/28/2001 7:21 PM

121412009 5:22 PM

8/28/2001 7:22 PM

Page: 11



001.TIF

001.aux

002.TIF

002.aux

003.TIF

e 003.aux

004.TIF

004.aux

005.TIF

005.aux

006.TIF

•
Name Size Type

004.aux 5 KB AUX File

005.TIF 774 KB TIF Image

005.aux 5 KB AUX File

006.TIF 661 KB TIF Image

006.aux 5 KB AUX File

W:\10388A.2\Conflict Research\Arizona American\sc-327

001.TIF 2,137 KB TIF Image

001.aux 5 KB AUX File

002.TIF 370 KB TIF Image

002.aux 5 KB AUX File

003.TIF 836 KB TIF Image

003.aux 5 KB AUX File

004.TIF 961 KB TIF Image

004.aux 5 KB AUX File

005.TIF 950 KB TIF Image

005.aux 5 KB AUX File

006.TIF 1,308 KB TIF Image

006.aux 5 KB AUX File

007.TIF 1,284 KB TIF Image

007.aux 5 KB AUX File

W:\10388A.2\Conflict Research\Arizona American\sc-328

509 KB TIF Image

5 KB AUX File

447 KB TIF Image

5 KB AUX File

1,243 KB TIF Image

5 KB AUX File

1,114 KB TIF Image

5 KB AUX File

894 KB TIF Image

5 KB AUX File

680 KB TIF Image

006.aux 5 KB AUX File

W:\10388A.2\Conflict Research\Arizona American\sc-329

001.TIF 960 KB TIF Image

001.aux 5 KB AUX File

002.TIF 501 KB TIF Image

002.aux 5 KB AUX File

003.TIF 452 KB TIF Image

003.aux 5 KB AUX File

004.TIF 886 KB TIF Image

004.aux 5 KB AUX File

005.TIF 922 KB TIF Image

005.aux 5 KB AUX File

006.TIF 911 KB TIF Image

006.aux 5 KB AUX File

W:\1 0388A.2\Conflict Research\Arizona American\sc-330

W:\10388A.2\Conflict Research\Arizona American\sc·212

Modified

12/4/2009 5:22 PM

8/28/2001 7:22 PM

12/4/2009 5:22 PM

8/28/2001 7:23 PM

121412009 5:22 PM

9/7/2001 3:49 PM

12/4/20094:51 PM

9/712001 3:49 PM

12/4/2009 4:51 PM

9/712001 3:49 PM

12/4/20094:51 PM

9/712001 3:50 PM

12/4/20094:51 PM

9/712001 3:50 PM

12/4/20094:51 PM

9/712001 3:51 PM

12/4/2009 4:51 PM

9/712001 3:52 PM

12/4/20094:51 PM

9/7/2001 3:52 PM

12/4/2009 4:50 PM

9/712001 3:53 PM

1214/20094:50 PM

9/7/2001 3:53 PM

12/4/20094:50 PM

9/712001 3:54 PM

12/4/2009 4:50 PM

9/712001 3:55 PM

12/4/20094:50 PM

9/712001 3:55 PM

1214/2009 4:51 PM

9/7/2001 3:56 PM

12/4/20094:50 PM

9/712001 3:56 PM

12/4/2009 4:50 PM

9/712001 3:56 PM

12/4/20094:50 PM

9/712001 3:57 PM

12/4/20094:50 PM

9/712001 3:57 PM

12/4/20094:50 PM

9/712001 3:58 PM

12/4/20094:50 PM

•
001.TIF

001.aux

002.TIF

002.aux

Date: 6/13/20119:00:30 AM

453 KB TIF Image

5 KB AUX File

465 KB TIF Image

5 KB AUX File

Printed with DirPrinter • http://www.aborange.com

9/7/2001 3:58 PM

12/4/2009 4:50 PM

9/712001 3:59 PM

12/4/20094:50 PM

Page: 12



Name Size Type

003.TIF 1,013 KB TIF Image

003.aux 5 KB AUX File

004.TIF 1,017 KB TIF Image

004.aux 5 KB AUX File

W:11 0388A.21Confl iet ResearehlArizona Amerieanlse-331

001.TIF 529 KB TIF Image

001.aux 5 KB AUX File

002.TIF 309 KB TIF Image

002.aux 5 KB AUX File

003.TIF 799 KB TIF Image

003.aux 5 KB AUX File

004.TIF 482 KB TIF Image

004.aux 5 KB AUX File

005.TIF 600 KB TIF Image

005.aux 5 KB AUX File

006.TIF 870 KB TIF Image

006.aux 5 KB AUX File

007.TIF 693 KB TIF Image

007.aux 5 KB AUX File

W:110388A.2IConfliet ResearehlArizona Amerieanlse-332

001.TIF 402 KB TIF Image

001.aux 5 KB AUX File

002.TIF 550 KB TIF Image

002.aux 5 KB AUX File

003.TIF 1,024 KB TIF Image

003.aux 5 KB AUX File

004.TIF 919 KB TIF Image

004.aux 5 KB AUX File

005.TIF 986 KB TIF Image

005.aux 5 KB AUX File

006.TIF 1,025 KB TIF Image

006.aux 5 KB AUX File

W:110388A.2IConfliet ResearehlArizona Amerieanlse-333

001.TIF 1,212 KB TIF Image

001.aux 5 KB AUX File

002.TIF 578 KB TIF Image

002.aux 5 KB AUX File

003.TIF 1,067 KB TIF Image

003.aux 5 KB AUX File

004.TIF 841 KB TIF Image

004.aux 5 KB AUX File

005.TIF 953 KB TIF Image

005.aux 5 KB AUX File

006.TIF 876 KB TIF Image

006.aux 5 KB AUX File

007.TIF 1,919 KB TIF Image

007.aux 5 KB AUX File

W:\1 0388A.2\Conftict Research\Arizona American\sc-330

Modified

9/7/2001 3:59 PM

12/4/20094:50 PM

9/712001 4:00 PM

12/4/2009 4:50 PM

9/7/2001 4:00 PM

12/4/20094:49 PM

9/712001 4:00 PM

12/4/20094:49 PM

9/712001 4:01 PM

1214/2009 4:49 PM

9/7/2001 4:01 PM

12/4/2009 4:49 PM

9/712001 4:02 PM

12/4/20094:49 PM

9/712001 4:02 PM

12/4/2009 4:50 PM

9/712001 4:03 PM

12/4/2009 4:50 PM

9/7/2001 4:03 PM

12/4/20094:49 PM

9/712001 4:03 PM

12/4/2009 4:49 PM

9/712001 4:04 PM

12/4/20094:49 PM

9/712001 4:04 PM

12/4/2009 4:49 PM

9/712001 4:05 PM

12/4/20094:49 PM

9/712001 4:06 PM

12/4/20094:49 PM

9/7/2001 4:06 PM

12/4/20094:49 PM

9/712001 4:07 PM

12/4/2009 4:49 PM

9/712001 4:07 PM

12/4/20094:49 PM

9/712001 4:08 PM

12/4/20094:49 PM

9/712001 4:09 PM

12/4/20094:49 PM

9/712001 4:09 PM

12/4/20094:49 PM

9/712001 4:10 PM

12/4/2009 4:49 PM

W:110388A.2IConfliet ResearehlArizona Amerieanlse-368

001.TIF 1,178 KB TIF Image

001.aux 5 KB AUX File

002.TIF 481 KB TIF Image• Date: 6/13/20119:00:31 AM Printed with DirPrinter - http://www.aborange.com

9/7/2001 8:43 PM

12/4/20094:37 PM

9/712001 8:43 PM

Page: 13





W:\ I0388A.2\Conflict Research\Arizona American\Sewer

Name Size Type Modified

51-104 File Folder 12/6/2010 3:21 PM

• 51-107 File Folder 12/6/2010 3:21 PM

51-108 File Folder 12/6/2010 3:22 PM

51-109 File Folder 12/6/2010 3:22 PM

52-101 File Folder 12/6/20103:22 PM

52-102 File Folder 12/6/2010 3:22 PM

72-102 File Folder 12/6/20103:22 PM

72-105 File Folder 12/6/2010 3:22 PM

72-118 File Folder 12/6/2010 3:22 PM

79-108 File Folder 12/6/2010 3:22 PM

96-104 File Folder 12/6/20103:22 PM

2009-193 File Folder 12/6/2010 3:22 PM

2009-224 File Folder 12/6/20103:22 PM

sc-123 File Folder 12/6/2010 3:22 PM

sc-124 File Folder 12/6/20103:22 PM

sc-125 File Folder 12/6/20103:22 PM

sc-126 File Folder 12/6/20103:22 PM

sc-133 File Folder 12/6/2010 3:22 PM

sc-137 File Folder 12/6/2010 3:22 PM

sc-189 File Folder 4/26/2011 1:21 PM

sc-193 File Folder 12/6/20103:22 PM

sc-200 File Folder 12/6/20103:22 PM

sc-201 File Folder 12/6/20103:22 PM

sc-293 File Folder 12/6/2010 3:22 PM

sc-301 File Folder 12/6/2010 3:22 PM

sc-303 File Folder 12/6/20103:22 PM

• sc-305 File Folder 12/6/20103:50 PM

sc-306 File Folder 12/6/20103:23 PM

sc-307 File Folder 12/6/20103:23 PM

sc-308 File Folder 12/6/20103:23 PM

sc-317 File Folder 12/6/20103:23 PM

sc-318 File Folder 12/6/2010 3:23 PM

sc-319 File Folder 12/6/20103:23 PM

sc-320 File Folder 12/6/2010 3:23 PM

sc-321 File Folder 12/6/20103:23 PM

sc-396 File Folder 12/6/20103:52 PM

sc-398 File Folder 12/6/20103:53 PM

sc-399 File Folder 12/6/2010 3:53 PM

sc-404 File Folder 12/6/2010 3:53 PM

sc-405 File Folder 12/6/2010 3:54 PM

sc-419 File Folder 12/6/2010 3:54 PM

sc-422 File Folder 12/6/20103:23 PM

sc-427 File Folder 12/6/2010 3:55 PM

sc-430 File Folder 12/6/2010 3:55 PM

sc-442 File Folder 12/6/2010 3:56 PM

sc-445 File Folder 12/6/2010 3:56 PM

sc-462 File Folder 12/6/20103:24 PM

sc-467 File Folder 12/6/2010 3:59 PM

sc-489 File Folder 12/6/20103:59 PM

sc-504 File Folder 12/6/2010 3:59 PM
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•

•

Name Size Type

W:\10388A.2\Conflict Research\EI Paso Gas\Stateland Permit

TEMP001.TIF 962 KB TIF Image

TEMP002.TIF 890 KB TIF Image

TEMP003.TIF 529 KB TIF Image

TEMP004.TIF 52 KB TIF Image

TEMP005.TIF 78 KB TIF Image

TEMP006.TIF 80 KB TIF Image

TEMP007.TIF 65 KB TIF Image

TEMP008.TIF 34 KB TIF Image

TEMP009.TIF 56 KB TIF Image

TEMP010.TIF 131 KB TIF Image

TEMP011.TIF 59 KB TIF Image

TEMP012.TIF 158 KB TIF Image

TEMP013.TIF 74 KB TIF Image

TEMP014.TIF 112 KB TIF Image

TEMP015.TIF 47 KB TIF Image

TEMP016.TIF 57 KB TIF Image

TEMP017.TIF 858 KB TIF Image

TEMP018.TIF 595 KB TIF Image

TEMP019.TIF 587 KB TIF Image

TEMP020.TIF 758 KB TIF Image

TEMP021.TIF 516 KB TIF Image

TEMP022.TIF 779 KB TIF Image

TEMP023.TIF 843 KB TIF Image

TEMP024.TIF 830 KB TIF Image

TEMP025.TIF 747 KB TIF Image

TEMP026.TIF 857 KB TIF Image

TEMP027.TIF 708 KB TIF Image

TEMP028.TIF 727 KB TIF Image

TEMP029.TIF 901 KB TIF Image

TEMP030.TIF 582 KB TIF Image

W:\10388A.2\Conflict Research\Arizona American\Sewer\51-1 00

001.TIF 767 KB TIF Image

002.TIF 505 KB TIF Image

003.TIF 501 KB TIF Image

004.TIF 564 KB TIF Image

005.TIF 516 KB TIF Image

006.TIF 423 KB TIF Image

W:\10388A.2\Conftict ResearchlEl Paso GaslSlaleland Permit

Modified

10/26/201010:24 AM

10/26/2010 10:24 AM

10/26/2010 10:24 AM

10/26/201010:25 AM

10/26/2010 10:25 AM

10/26/2010 10:25 AM

10/26/2010 10:26 AM

10/26/2010 10:26 AM

10/26/2010 10:26 AM

10/26/2010 10:26 AM

10/26/2010 10:26 AM

10/26/2010 10:27 AM

10/26/2010 10:27 AM

10/26/2010 10:27 AM

10/26/2010 10:27 AM

10/26/201010:28 AM

10/26/2010 10:28 AM

10/26/201010:28 AM

10/26/2010 10:28 AM

10/26/2010 10:29 AM

10/26/2010 10:29 AM

10/26/2010 10:29 AM

10/26/201010:29 AM

10/26/2010 10:30 AM

10/26/2010 10:30 AM

10/26/2010 10:30 AM

10/26/2010 10:30 AM

10/26/201010:31 AM

10/26/201010:31 AM

10/26/201010:31 AM

8/23/2007 1:36 PM

8/23/2007 1:36 PM

8/23/2007 1:37 PM

8/23/2007 1:37 PM

8/23/2007 1:37 PM

8/23/2007 1:37 PM

W:\1 0388A.2\Conflict Research\Arizona American\Sewer\51-1 04

001.TIF 596 KB TIF Image

W:\10388A.2\Conflict Research\Arizona American\Sewer\51-1 02

001.TIF 424 KB TIF Image

002.TIF 490 KB TIF Image

003.TIF 493 KB TIF Image

004.TIF 488 KB TIF Image

005.TIF 507 KB TIF Image

006.TIF 499 KB TIF Image

007.TIF 453 KB TIF Image

008.TIF 524 KB TIF Image

009.TIF 475 KB TIF Image

010.TIF 523 KB TIF Image

• Date: 6/13/20119:00:34AM Printed with DirPrinter - hltp:/Iwww.aborange.com

8/23/2007 1:39 PM

8/23/2007 1:39 PM

8/23/2007 1:39 PM

8/23/2007 1:39 PM

8/23/2007 1:40 PM

8/23/2007 1:40 PM

8/23/2007 1:40 PM

8/23/2007 1:40 PM

8/23/2007 1:40 PM

8/23/2007 1:40 PM

8/23/2007 1:49 PM

Page: 16



•
Name Size Type

002.TIF 534 KB TIF Image

003.TIF 481 KB TIF Image

004.TIF 473 KB TIF Image

005.TIF 505 KB TIF Image

006.TIF 459 KB TIF Image

007.TIF 408 KB TIF Image

008.TIF 478 KB TIF Image

009.TIF 481 KB TIF Image

010.TIF 464 KB TIF Image

011.TIF 434 KB TIF Image

012.TIF 518 KB TIF Image

013.TIF 404 KB TIF Image

014.TIF 543 KB TIF Image

015.TIF 534 KB TIF Image

016.TIF 507 KB TIF Image

017.TIF 497 KB TIF Image

018.TIF 439 KB TIF Image

019.TIF 450 KB TIF Image

W·110388A.2IConflict ResearchlArizona AmericanlSewer\51-1 04

Modified

8/23/2007 1:49 PM

8/23/2007 1:49 PM

8/23/2007 1:49 PM

8/23/2007 1:49 PM

8/23/2007 1:50 PM

8/23/2007 1:50 PM

8/23/2007 1:50 PM

8/23/2007 1:50 PM

8/23/2007 1:50 PM

8/23/2007 1:50 PM

8/23/2007 1:50 PM

8/23/2007 1 :50 PM

8/23/2007 1:51 PM

8/23/2007 1:51 PM

8/23/2007 1:51 PM

8/23/2007 1:51 PM

8/23/2007 1:51 PM

8/23/2007 1:51 PM

W:\10388A.2\Conflict Research\Arizona American\Sewer\51-1 07

001.TIF 673 KB TIF Image

002.TIF 704 KB TIF Image

003.TIF 516 KB TIF Image

004.TIF 694 KB TIF Image

W:\10388A.2\Conflict Research\Arizona American\Sewer\51-1 08

001.TIF 701 KB TIF Image

002.TIF 525 KB TIF Image

003.TIF 506 KB TIF Image

004.TIF 363 KB TIF Image

005.TIF 429 KB TIF Image

006.TIF 480 KB TIF Image

007.TIF 409 KB TIF Image

008.TIF 499 KB TIF Image

009.TIF 490 KB TIF Image

010.TIF 477 KB TIF Image

011.TIF 443 KB TIF Image

012.TIF 365 KB TIF Image

013.TIF 404 KB TIF Image

014.TIF 453 KB TIF Image

015.TIF 381 KB TIF Image

016.TIF 399 KB TIF Image

017.TIF 448 KB TIF Image

018.TIF 421 KB TIF Image

019.TIF 433 KB TIF Image

020.TIF 388 KB TIF Image

021.TIF 436 KB TIF Image

022.TIF 463 KB TIF Image

023.TIF 416 KB TIF Image

024.TIF 405 KB TIF Image

025.TIF 413 KB TIF Image

026.TIF 460 KB TIF Image

027.TIF 386 KB TIF Image

•

• Date: 6/13/2011 9:00:34 AM Printed with DirPrinter - htlp:/Iwww.aborange.com

8/23/2007 1:54 PM

8/23/2007 1:54 PM

8/23/2007 1:54 PM

8/23/2007 1:54 PM

8/23/2007 2:00 PM

8/23/2007 2:00 PM

8/23/2007 2:00 PM

8/23/2007 2:00 PM

8/23/2007 2:01 PM

8/23/2007 2:01 PM

8/23/2007 2:01 PM

8/23/2007 2:01 PM

8/23/2007 2:01 PM

8/23/2007 2:01 PM

8/23/2007 2:01 PM

8/23/2007 2:01 PM

8/23/2007 2:02 PM

8/23/2007 2:02 PM

8/23/2007 2:02 PM

8/23/2007 2:02 PM

8/23/2007 2:02 PM

8/23/2007 2:02 PM

8/23/2007 2:02 PM

8/23/2007 2:03 PM

8/23/2007 2:03 PM

8/23/2007 2:03 PM

8/23/2007 2:03 PM

8/23/2007 2:03 PM

8/23/2007 2:04 PM

8/23/2007 2:04 PM

8/23/2007 2:04 PM

Page: 17



•

Name Size Type

028.TIF 460 KB TIF Image

029.TIF 365 KB TIF Image

030.TIF 411 KB TIF Image

031.TIF 643 KB TIF Image

032.TIF 531 KB TIF Image

033.TIF 563 KB TIF Image

034.TIF 683 KB TIF Image

035.TIF 692 KB TIF Image

036.TIF 309 KB TIF Image

037.TIF 674 KB TIF Image

038.TIF 597 KB TIF Image

039.TIF 512 KB TIF Image

040.TIF 440 KB TIF Image

041.TIF 358 KB TIF Image

042.TIF 414 KB TIF Image

043.TIF 292 KB TIF Image

044.TIF 414 KB TIF Image

W:\10388A.2\Conflict Research\Arizona American\Sewer\51-1 09

001.TIF 852 KB TIF Image

002.TIF 742 KB TIF Image

003.TIF 679 KB TIF Image

004.TIF 341 KB TIF Image

005.TIF 431 KB TIF Image

006.TIF 428 KB TIF Image

007.TIF 478 KB TIF Image

W:110388A.2IConflict Research\Arizona AmericanlSewerl52-101

001.TIF 622 KB TIF Image

002.TIF 386 KB TIF Image

W:110388A.2IConflict ResearchlArizona AmericanlSewerl52-1 02

001.TIF 787 KB TIF Image

002.TIF 686 KB TIF Image

003.TIF 293 KB TIF Image

004.TIF 351 KB TIF Image

005.TIF 716 KB TIF Image

W:110388A.2IConflict ResearchlArizona AmericanlSewerl72-102

001.TIF 471 KB TIF Image

W:\10388A.2IConflict ResearchlArizona AmericanISewerl72-105

001.TIF 314 KB TIF Image

002.TIF 449 KB TIF Image

W:\10388A 2\Conftict ResearchlArizona AmericanlSewer\51-10B

Modified

8/23/2007 2:04 PM

8/23/2007 2:04 PM

8/23/2007 2:04 PM

8/23/2007 2:05 PM

8/23/2007 2:05 PM

8/23/2007 2:05 PM

8/23/2007 2:05 PM

8/23/20072:05 PM

8/23/2007 2:05 PM

8/23/2007 2:05 PM

8/23/2007 2:06 PM

8/23/2007 2:06 PM

8/23/2007 2:06 PM

8/23/2007 2:06 PM

8/23/2007 2:06 PM

8/23/2007 2:06 PM

8/23/2007 2:06 PM

8/23/2007 2:07 PM

8/23/2007 2:07 PM

8/23/2007 2:07 PM

8/23/2007 2:07 PM

8/23/2007 2:08 PM

8/23/2007 2:08 PM

8/23/2007 2:08 PM

8/23/2007 2:57 PM

8/23/2007 2:57 PM

8/23/20072:58 PM

8/23/20072:58 PM

8/23/2007 2:58 PM

8/23/2007 2:58 PM

8/23/2007 2:58 PM

9/7/20071:16 PM

9/7/2007 1:17 PM

9/7/2007 1:17 PM

W:110388A.2IConflict ResearchlArizona AmericanlSewerl72-118

001.TIF 348 KB TIF Image

002.TIF 472 KB TIF Image

003.TIF 457 KB TIF Image

004.TIF 430 KB TIF Image

005.TIF 433 KB TIF Image

006.TIF 565 KB TIF Image

007.TIF 504 KB TIF Image

008.TIF 532 KB TIF Image

009.TIF 527 KB TIF Image

010.TIF 541 KB TIF Image

011.TIF 451 KB TIF Image• Dale: 6/13/20119:00:36AM Printed with DirPrinler - http://www.aborange.com

9/7/20072:08 PM

9/7/20072:09 PM

9/7/20072:09 PM

9/7/20072:09 PM

9/7/20072:09 PM

9/7/20072:10 PM

9/7/20072:10 PM

9/7/20072:10 PM

9/7/20072:10 PM

9/7/20072:10 PM

9/7/20072:10 PM

Page: 18



•

•

Name Size Type

012.TIF 541 KB TIF Image

013.TIF 483 KB TIF Image

014.TIF 435 KB TIF Image

015.TIF 354 KB TIF Image

016.TIF 318 KB TIF Image

017.TIF 406 KB TIF Image

018.TIF 300 KB TIF Image

019.TIF 328 KB TIF Image

020.TIF 233 KB TIF Image

021.TIF 552 KB TIF Image

022.TIF 448 KB TIF Image

023.TIF 377 KB TIF Image

024.TIF 453 KB TIF Image

025.TIF 487 KB TIF Image

026.TIF 368 KB TIF Image

027.TIF 342 KB TIF Image

028.TIF 367 KB TIF Image

029.TIF 460 KB TIF Image

Thumbs.db 90 KB Data Base File

W:\10388A.2\Conflict Research\Arizona American\Sewer\79-108

001.TIF 638 KB TIF Image

002.TIF 547 KB TIF Image

003.TIF 461 KB TIF Image

004.TIF 410 KB TIF Image

005.TIF 850 KB TIF Image

006.TIF 718 KB TIF Image

007.TIF 356 KB TIF Image

008.TIF 380 KB TIF Image

009.TIF 349 KB TIF Image

010.TIF 512 KB TIF Image

W:\10388A.2\Conflict ResearchlAJizona AmericanlSewerl72-118

Modified

9/7/20072:10 PM

9/7/20072:10 PM

9/7/2007 2: 11 PM

9/7/20072:11 PM

9/7/20072:11 PM

9/7/20072:11 PM

9/7/20072:11 PM

9/7/20072:11 PM

9/7/20072:11 PM

9/7/20072:11 PM

9/7/20072:12 PM

9/7/20072:12 PM

9/7/20072:12 PM

9/7/20072:12 PM

9/7/20072:12 PM

9/7/20072:12 PM

9/7/20072:12 PM

12/3/2007 6:26 PM

3/15/2010 2:53 PM

9/14/20074:19 PM

9/14/20074:19 PM

9/14/20074:19 PM

9/14/20074:19 PM

9/14/20074:19 PM

9/14/20074:19 PM

9/14/20074:19 PM

9/14/20074:20 PM

9/14/20074:20 PM

9/14/2007 4:20 PM

W:\1 0388A.2\Conflict Research\Arizona American\Sewer\96-1 04

001.TIF 705 KB TIF Image

002.TIF 407 KB TIF Image

003.TIF 383 KB TIF Image

004.TIF 368 KB TIF Image

005.TIF 382 KB TIF Image

006.TIF 439 KB TIF Image

007.TIF 414 KB TIF Image

008.TIF 380 KB TIF Image

009.TIF 411 KB TIF Image

010.TIF 402 KB TIF Image

011.TIF 429 KB TIF Image

012.TIF 377 KB TIF Image

013.TIF 387 KB TIF Image

014.TIF 370 KB TIF Image

015.TIF 398 KB T1F Image

016.TIF 396 KB TIF Image

017.TIF 405 KB TIF Image

018.TIF 377 KB TIF Image

019.TIF 415 KB TIF Image

020.TIF 405 KB TIF Image• Date: 6/13/2011 9:00:36 AM Printed with DirPrinter - http://www.aborange.com

10/9/2007 1:26 PM

10/9/2007 1:26 PM

10/9/2007 1:26 PM

10/9/2007 1:26 PM

10/9/2007 1:26 PM

10/9/2007 1:26 PM

10/9/2007 1:27 PM

10/9/2007 1:27 PM

10/9/2007 1:27 PM

10/9/2007 1:27 PM

10/9/2007 1:27 PM

10/9/2007 1:27 PM

10/9/2007 1:27 PM

10/9/2007 1:28 PM

10/9/2007 1:28 PM

10/9/2007 1:28 PM

10/9/2007 1:28 PM

10/9/2007 1:28 PM

10/9/2007 1:28 PM

10/9/2007 1:28 PM

Page: 19



•

•

Name Size Type

021.TIF 395 KB TIF Image

022.TIF 404 KB TIF Image

023.TIF 410 KB TIF Image

W:\10388A.2\Conflict Research\Arizona American\SewerI2009-193

001.TIF 215 KB TIF Image

002.TIF 306 KB TIF Image

Thumbs.db 15 KB Data Base File

W:\10388A.2\Conflict Research\Arizona American\SewerI2009-224

001.TIF 358 KB TIF Image

002.TIF 391 KB TIF Image

003.TIF 294 KB TIF Image

004.TIF 477 KB TIF Image

005.TIF 259 KB TIF Image

006.TIF 425 KB TIF Image

007.TIF 322 KB TIF Image

008.TIF 388 KB TIF Image

009.TIF 369 KB TIF Image

Thumbs.db 9 KB Data Base File

W:\10388A.2\Conflict Research\Arizona American\Sewer\sc-123

001.TIF 685 KB TIF Image

002.TIF 874 KB TIF Image

003.TIF 1,134 KB TIF Image

004.TIF 1,072 KB TIF Image

005.TIF 1,212 KB TIF Image

006.TIF 438 KB TIF Image

W:\10388A.2\Conflict Research\Arizona American\Sewerlsc-124

001.TIF 837 KB TIF Image

002.TIF 1,101 KB TIF Image

003.TIF 1,002 KB TIF Image

004.TIF 976 KB TIF Image

005.TIF 998 KB TIF Image

006.TIF 994 KB TIF Image

007.TIF 1,268 KB TIF Image

008.TIF 866 KB TIF Image

W:\1 0388A.2\Conflict Research\Arizona American\Sewerlsc-125

001.TIF 745 KB TIF Image

002.TIF 832 KB TIF Image

003.TIF 811 KB TIF Image

004.TIF 854 KB TIF Image

005.TIF 927 KB TIF Image

006.TIF 811 KB TIF Image

007.TIF 1,014 KB TIF Image

008.TIF 743 KB TIF Image

Wll038BA.2IConnicl ResearchlArizona AmericanlSewerl96-1 04

Modified

10/9/2007 1:28 PM

10/9/20071 :29 PM

10/9/2007 1:29 PM

8/17/2009 5:03 PM

8/17/20095:04 PM

11/24/2009 11 :16 AM

7/31/200911 :52 AM

7/31/200911 :52 AM

7/31/2009 11 :52 AM

7/31/2009 11 :54 AM

7/31/2009 11 :54 AM

7/31/2009 11 :56 AM

7/31/200911:57 AM

7/31/2009 11 :58 AM

7/31/2009 11 :58 AM

11/24/2009 10:34 AM

8/7/2001 12:48 PM

8/7/2001 12:49 PM

8/7/2001 12:49 PM

8/7/2001 12:50 PM

8/7/2001 12:50 PM

8/7/2001 12:51 PM

8/7/2001 12:51 PM

8/7/2001 12:52 PM

8/7/2001 12:52 PM

8/7/200112:53PM

8/7/200112:53PM

8/7/2001 12:54 PM

8/7/2001 12:54 PM

8/7/2001 12:55 PM

8/7/2001 12:55 PM

8/7/200112:55PM

8/7/2001 12:56 PM

8/7/2001 12:56 PM

8/7/2001 12:56 PM

8/7/2001 12:57 PM

8/7/2001 12:57 PM

8/7/2001 12:58 PM

W:\10388A.2\Conflict Research\Arizona American\Sewer\sc-126

001.TIF 2,296 KB TIF Image

002.TIF 1,856 KB TIF Image

003.TIF 1,400 KB TIF Image

004.TIF 1,907 KB TIF Image

005.TIF 1,941 KB TIF Image

006.TIF 996 KB TIF Image

007.TIF 1,064 KB TIF Image• Date: 6/13/2011 9:00:37 AM Printed with DirPrinter - http://www.aborange.com

8/7/200112:59PM

8/7/2001 12:59 PM

8/7/2001 1:00 PM

8/7/2001 1:01 PM

8/7/2001 1:02 PM

8/7/2001 1:02 PM

8/7/2001 1:03 PM

Page: 20



•
Name Size Type

008.TIF 840 KB TIF Image

W:\10388A.2\Conflict Research\Arizona American\Sewer\sc-133

001.TIF 640 KB TIF Image

002.TIF 479 KB TIF Image

003.TIF 1,630 KB TIF Image

004.TIF 1,440 KB TIF Image

005.TIF 1,340 KB TIF Image

006.TIF 1,033 KB TIF Image

007.TIF 1,479 KB TIF Image

008.TIF 2,036 KB TIF Image

W:\1 0388A.2\Conflict Research\Arizona American\Sewer\sc-137

001.TIF 2,299 KB TIF Image

002.TIF 2,079 KB TIF Image

003.TIF 1,870 KB TIF Image

004.TIF 1,449 KB TIF Image

005.TIF 904 KB TIF Image

006.TIF 2,441 KB TIF Image

W:110388A.2IConflict ResearchlArizona AmericanlSewerlsc-189

001.TIF 531 KB TIF Image

002.TIF 2,229 KB TIF Image

003.TIF 748 KB TIF Image

004.TIF 1,638 KB TIF Image

005.TIF 685 KB TIF Image

006.TIF 456 KB TIF Image

007.TIF 2,245 KB TIF Image

008.TIF 575 KB TIF Image

009.TIF 478 KB TIF Image

010.TIF 706 KB TIF Image

011.TIF 696 KB TIF Image

012.TIF 715 KB TIF Image

013.TIF 755 KB TIF Image

014.TIF 841 KB TIF Image

015.TIF 720 KB TIF Image

016.TIF 611 KB TIF Image

017.TIF 569 KB TIF Image

018.TIF 1,334 KB TIF Image

019.TIF 1,633 KB TIF Image

020.TIF 1,268 KB TIF Image

021.TIF 1,596 KB TIF Image

W:\1 0388A.2\Conflict Research\Arizona AmericanISewer\sc-193

001.TIF 496 KB TIF Image

002.TIF 729 KB TIF Image

003.TIF 2,188 KB TIF Image

W:110388A.2IConftict ResearchlArizona AmericanlSewerlsc-126

Modified

8/7/2001 1:03 PM

8/7/20011:10 PM

8/7/20011:10PM

8/7/20011:11 PM

8/7/2001 1:12 PM

8/7/2001 1:12 PM

8/7/2001 1:13 PM

8/7/20011:13 PM

8/7/2001 1:14 PM

8/7/2001 1:22 PM

8/7/2001 1:23 PM

8/7/2001 1:24 PM

8/7/2001 1:25 PM

8/7/2001 1:25 PM

8/7/2001 1:26 PM

8/28/2001 5:04 PM

8/28/2001 5:05 PM

8/28/2001 5:06 PM

8/28/2001 5:06 PM

8/28/2001 5:07 PM

8/28/2001 5:07 PM

8/28/2001 5:08 PM

8/28/2001 5:08 PM

8/28/2001 5:08 PM

8/28/2001 5:09 PM

8/28/2001 5:09 PM

8/28/2001 5:09 PM

8/28/20015:10 PM

8/28/2001 5: 10 PM

8/28/20015:10 PM

8/28/2001 5:11 PM

8/28/2001 5:11 PM

8/28/2001 5:12 PM

8/28/2001 5: 12 PM

8/28/2001 5: 13 PM

8/28/2001 5:14 PM

8/28/2001 5:42 PM

8/28/2001 5:42 PM

8/28/2001 5:43 PM

W:\10388A.2\Conflict Research\Arizona American\Sewer\sc-200

001.TIF 267 KB TIF Image

001.aux 5 KB AUX File

002.TIF 417 KB TIF Image

002.aux 5 KB AUX File

003.TIF 1,404 KB TIF Image

003.aux 5 KB AUX File

004.TIF 1,520 KB TIF Image• Date: 6/13/20119:00:38AM Printed with DirPrinter - http://www.aborange.com

8/28/2001 6:27 PM

12/4/20095:21 PM

8/28/2001 6:28 PM

12/4/2009 5:21 PM

8/28/2001 6:28 PM

12/4/2009 5:21 PM

8/28/2001 6:30 PM
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•

•

Name Size Type

004.aux 5 KB AUX File

005.TIF 1,460 KB TIF Image

005.aux 5 KB AUX File

006.TIF 1,559 KB TIF Image

006.aux 5 KB AUX File

007.TIF 1,411 KB TIF Image

007.aux 5 KB AUX File

008.TIF 1,689 KB TIF Image

008.aux 5 KB AUX File

W:110388A.2IConflict ResearchlArizona AmericanlSewerlsc-201

001.TIF 554 KB TIF Image

001.aux 5 KB AUX File

002.TIF 448 KB TIF Image

002.aux 5 KB AUX File

003.TIF 1,624 KB TIF Image

003.aux 5 KB AUX File

004.TIF 1,914 KB TIF Image

004.aux 5 KB AUX File

005.TIF 1,833 KB TIF Image

005.aux 5 KB AUX File

006.TIF 1,883 KB TIF Image

006.aux 5 KB AUX File

007.TIF 1,915 KB TIF Image

007.aux 5 KB AUX File

008.TIF 1,834 KB TIF Image

008.aux 5 KB AUX File

009.TIF 1,564 KB TIF Image

009.aux 5 KB AUX File

010.TIF 2,100 KB TIF Image

010.aux 5 KB AUX File

011.TIF 1,592 KB TIF Image

011.aux 5 KB AUX File

012.TIF 1,356 KB TIF Image

012.aux 5 KB AUX File

W:110388A.2IConflict ResearchlArizona AmericanlSewerlsc-293

001.lif 692 KB TIF Image

002.lif 2,124 KB TIF Image

003.lif 2,403 KB TIF Image

004.lif 3,398 KB TIF Image

005.lif 3,548 KB TIF Image

006.lif 3,139 KB TIF Image

007.lif 2,247 KB TIF Image

008.lif 2,463 KB TIF Image

009.lif 2,868 KB TIF Image

W:110388A.2IConflict ResearchlArizona AmericanlSewerlsc-301

001.TIF 255 KB TIF Image

002.TIF 628 KB TIF Image

003.TIF 1,784 KB TIF Image

004.TIF 1,438 KB TIF Image

005.TIF 1,416 KB TIF Image

006.TIF 1,307 KB TIF Image

W:\10388A2\Conflict Research\Arizona Amencan\Sewer\sc-200

Modified

12/4/2009 5:21 PM

8/28/2001 6:31 PM

12/4/2009 5:21 PM

8/28/2001 6:32 PM

12/4/20095:21 PM

8/28/2001 6:34 PM

12/4/2009 5:21 PM

8/28/2001 6:35 PM

12/4/20095:21 PM

8/28/2001 6:36 PM

121412009 5:21 PM

8/28/2001 6:36 PM

12/4/2009 5:22 PM

8/28/2001 6:37 PM

12/4/2009 5:22 PM

8/28/2001 6:38 PM

121412009 5:22 PM

8/28/2001 6:39 PM

12/4/2009 5:22 PM

8/28/2001 6:40 PM

12/4/2009 5:22 PM

8/28/2001 6:41 PM

12/4/2009 5:22 PM

8/28/2001 6:41 PM

1214/20095:22 PM

8/28/2001 6:42 PM

12/4/2009 5:22 PM

8/28/2001 6:43 PM

12/4/2009 5:22 PM

8/28/2001 6:44 PM

12/4/2009 5:22 PM

8/28/2001 6:45 PM

12/4/2009 5:22 PM

8/29/2001 1:00 PM

8/29/2001 1:01 PM

8/29/2001 1:02 PM

8/29/2001 1:03 PM

8/29/2001 1:05 PM

8/29/2001 1:06 PM

8/29/2001 1:07 PM

8/29/2001 1:08 PM

8/29/2001 1:10PM

9/5/2001 4:38 PM

9/5/2001 4:39 PM

9/5/2001 4:42 PM

9/5/2001 4:46 PM

9/5/2001 4:49 PM

9/5/2001 4:52 PM

Date: 6/13/2011 9:00:39 AM Printed with DirPrinter - http://www.aborange.com Page: 22



•

•

Name Size Type

007.TIF 1,355 KB TIF Image

008.TIF 1,417 KB TIF Image

009.TIF 1,420 KB TIF Image

010.TIF 1,500 KB TIF Image

011.TIF 1,841 KB TIF Image

W:11 0388A.21Confl iet ResearehlArizona AmerieanlSewerlse-303

001.TIF 1,272 KB TIF Image

002.TIF 384 KB TIF Image

003.TIF 2,153 KB TIF Image

004.TIF 1,818 KB TIF Image

005.TIF 2,015 KB TIF Image

006.TIF 2,084 KB TIF Image

007.TIF 1,905 KB TIF Image

008.TIF 1,755 KB TIF Image

009.TIF 1,939 KB TIF Image

W:11 0388A.2lConfliet ResearehlArizona AmerieanlSewerlse-305

001.TIF 420 KB TIF Image

002.TIF 576 KB TIF Image

003.TIF 956 KB TIF Image

W:110388A.2IConfliet ResearehlArizona AmerieanlSewerlse-306

001.TIF 411 KB TIF Image

001.aux 5 KB AUX File

002.TIF 454 KB TIF Image

002.aux 5 KB AUX File

003.TIF 1,515 KB TIF Image

003.aux 5 KB AUX File

004.TIF 1,401 KB TIF Image

004.aux 5 KB AUX File

005.TIF 1,622 KB TIF Image

005.aux 5 KB AUX File

006.TIF 1,652 KB TIF Image

006.aux 5 KB AUX File

007.TIF 1,497 KB TIF Image

007.aux 5 KB AUX File

008.TIF 1,478 KB TIF Image

008.aux 5 KB AUX File

009.TIF 1,471 KB TIF Image

009.aux 5 KB AUX File

W:110388A.2IConfliet ResearehlArizona AmerieanlSewerlse-307

001.TIF 1,221 KB TIF Image

001.aux 5 KB AUX File

002.TIF 721 KB TIF Image

002.aux 5 KB AUX File

003.TIF 2,440 KB TIF Image

003.aux 5 KB AUX File

004.TIF 1,884 KB TIF Image

004.aux 5 KB AUX File

005.TIF 2,148 KB TIF Image

005.aux 5 KB AUX File

W:110388A.2IConfliet ResearehlArizona AmerieanlSewerlse-308

001.TIF 406 KB TIF Image

W:\10388A.2\ConfliCI ResearchlAtizona AmencanlSewerlsc-301

Modified

9/5/2001 4:55 PM

9/5/2001 4:57 PM

9/5/2001 5:00 PM

9/5/2001 5:03 PM

9/5/2001 5:07 PM

9/5/2001 5:28 PM

9/5/2001 5:28 PM

9/5/2001 5:33 PM

9/5/2001 5:37 PM

9/5/2001 5:41 PM

9/5/2001 5:45 PM

9/5/2001 5:49 PM

9/5/2001 5:53 PM

9/5/2001 5:57 PM

9/5/2001 6:29 PM

9/5/2001 6:31 PM

9/5/2001 6:33 PM

9/7/2001 1:34 PM

12/4/2009 5:03 PM

9/7/2001 1:34 PM

12/4/2009 5:03 PM

9/7/2001 1:35 PM

12/4/2009 5:03 PM

9/7/2001 1:36 PM

12/4/20095:03 PM

9/7/2001 1:37 PM

12/4/2009 5:03 PM

9/7/2001 1:37 PM

12/4/20095:03 PM

917/2001 1:38 PM

12/4/2009 5:03 PM

9/7/2001 1:39 PM

12/4/2009 5:03 PM

9/7/2001 1:40 PM

12/4/2009 5:03 PM

9/7/2001 1:41 PM

12/4/20095:02 PM

9/7/2001 1:41 PM

12/4/2009 5:03 PM

9/7/2001 1:42 PM

12/4/20095:03 PM

9/7/2001 1:43 PM

12/4/2009 5:03 PM

9/7/2001 1:45 PM

12/4/2009 5:03 PM

9/7/2001 1:45 PM

Date: 6/13/2011 9:00:40 AM Printed with DirPrinler - http://www.aborange.com Page: 23



W:\1 0388A 2\ConWct Research\Arizona American\Sewer\sc-308

Name Size Type

001.aux 5 KB AUX File

002.TIF 464 KB TIF Image

002.aux 5 KB AUX File

003.TIF 1,481 KB TIF Image

003.aux 5 KB AUX File

004.TIF 1,342 KB TIF Image

004.aux 5 KB AUX File

005.TIF 1,404 KB TI F Image

005.aux 5 KB AUX File

006.TIF 1,419 KB TIF Image

006.aux 5 KB AUX File

007.TIF 1,313 KB TIF Image

007.aux 5 KB AUX File

008.TIF 1,421 KB TIF Image

008.aux 5 KB AUX File

009.TIF 1,397 KB TIF Image

009.aux 5 KB AUX File

010.TIF 1,496 KB TIF Image

010.aux 5 KB AUX File

W:\10388A.2\Confliet Researeh\Arizona Ameriean\Sewer\se-317

001.TIF 294 KB TIF Image

001.aux 5 KB AUX File

002.TIF 353 KB TIF Image

002.aux 5 KB AUX File

003.TIF 3,075 KB TIF Image

003.aux 5 KB AUX File

004.TIF 2,539 KB TIF Image

004.aux 5 KB AUX File

005.TIF 2,654 KB TIF Image

005.aux 5 KB AUX File

006.TIF 2,486 KB TIF Image

006.aux 5 KB AUX File

007.TIF 2,316 KB TIF Image

007.aux 5 KB AUX File

008.TIF 2,827 KB TIF Image

008.aux 5 KB AUX File

009.TIF 1,854 KB TIF Image

009.aux 5 KB AUX File

010.TIF 1,974 KB TIF Image

010.aux 5 KB AUX File

011.TIF 1,999 KB TIF Image

011.aux 5 KB AUX File

Modified

12/4/2009 5:02 PM

9/7/2001 1:45 PM

12/4/2009 5:02 PM

9/7/2001 1:46 PM

12/4/2009 5:02 PM

9/7/2001 1:47 PM

12/4/2009 5:02 PM

9/7/2001 1:48 PM

12/4/2009 5:02 PM

9/7/2001 1:48 PM

12/4/2009 5:02 PM

9/7/2001 1:49 PM

12/4/2009 5:02 PM

9/7/2001 1:50 PM

12/4/2009 5:02 PM

9/7/2001 1:51 PM

12/4/2009 5:02 PM

9/7/2001 1:51 PM

12/4/2009 5:02 PM

917/2001 2:52 PM

12/4/2009 4:56 PM

9/7/2001 2:52 PM

12/4/20094:57 PM

9/7/2001 2:54 PM

12/4/20094:57 PM

9/7/2001 2:55 PM

12/4/2009 4:57 PM

9/7/2001 2:56 PM

12/4/20094:57 PM

9/7/2001 2:57 PM

12/4/20094:57 PM

9/7/2001 2:58 PM

12/4/20094:57 PM

9/7/2001 2:59 PM

12/4/20094:57 PM

9/7/2001 3:00 PM

12/4/2009 4:57 PM

9/7/2001 3:01 PM

12/4/20094:57 PM

917/2001 3:02 PM

12/4/2009 4:57 PM

W:\10388A.2\Confl iet Researeh\Arizona Ameriean\Sewer\se-318

001.TIF 643 KB TIF Image

001.aux 5 KB AUX File

002.TIF 499 KB TIF Image

002.aux 5 KB AUX File

003.TIF 2,082 KB TIF Image

003.aux 5 KB AUX File

004.TIF 1,824 KB TIF Image

004.aux 5 KB AUX File• Date: 6/13/2011 9:00:41 AM Printed with DirPrinter • http://www.aborange.com

9/7/2001 3:02 PM

12/4/20094:55 PM

9/7/2001 3:02 PM

12/4/20094:55 PM

9/7/2001 3:03 PM

12/4/2009 4:55 PM

9/7/2001 3:04 PM

12/4/20094:55 PM

Page: 24



W:\10388A.2\Confiicl Research\Arizona AmencanlSewerlsc-318

Name Size Type Modified

005.TIF 797 KB TIF Image 9/7/2001 3:05 PM

005.aux 5 KB AUX File 12/4/2009 4:55 PM

006.TIF 1,717 KB TIF Image 9/7/2001 3:05 PM

006.aux 5 KB AUX File 12/4/2009 4:55 PM

007.TIF 2,241 KB TIF Image 9/7/2001 3:06 PM

007.aux 5 KB AUX File 12/4/2009 4:55 PM

008.TIF 1,636 KB TIF Image 9/7/2001 3:07 PM

008.aux 5 KB AUX File 12/4/2009 4:56 PM

009.TIF 1,871 KB TIF Image 9/7/2001 3:08 PM

009.aux 5 KB AUX File 12/4/20094:56 PM

010.TIF 1,839 KB TIF Image 9/7/2001 3:09 PM

010.aux 5 KB AUX File 1214/2009 4:56 PM

011.TIF 1,753 KB TIF Image 9/7/2001 3:09 PM

011.aux 5 KB AUX File 12/4/2009 4:56 PM

W:\10388A.2\Confl iet Researeh\Arizona Ameriean\Sewer\se-319

001.TIF 309 KB TIF Image 9/7/2001 3:10 PM

001.aux 5 KB AUX File 12/4/20094:55 PM

002.TIF 453 KB TIF Image 9/7/2001 3:10 PM

002.aux 5 KB AUX File 12/4/2009 4:55 PM

003.TIF 1,715 KB TIF Image 9/7/2001 3:11 PM

003.aux 5 KB AUX File 12/4/20094:55 PM

004.TIF 2,030 KB TIF Image 9/7/2001 3:12 PM

004.aux 5 KB AUX File 12/4/20094:55 PM

005.TIF 1,620 KB TIF Image 9/7/2001 3:12 PM

005.aux 5 KB AUX File 12/4/20094:55 PM

006.TIF 2,383 KB TIF Image 9/7/2001 3:13 PM• 006.aux 5 KB AUX File 12/4/2009 4:55 PM

W:\10388A.2\Confliet Researeh\Arizona Ameriean\Sewerlse-320

001.TIF 781 KB TIF Image 9/7/2001 3:14 PM

001.aux 5 KB AUX File 12/4/20094:54 PM

002.TIF 280 KB TIF Image 9/7/2001 3:14 PM

002.aux 5 KB AUX File 12/4/20094:54 PM

003.TIF 1,687 KB TIF Image 9/7/2001 3:15 PM

003.aux 5 KB AUX File 12/4/2009 4:54 PM

004.TIF 1,641 KB TIF Image 9/7/2001 3:15 PM

004.aux 5 KB AUX File 12/4/20094:54 PM

005.TIF 1,569 KB TIF Image 9/7/2001 3:16 PM

005.aux 5 KB AUX File 12/4/2009 4:54 PM

006.TIF 1,640 KB TIF Image 9/7/2001 3:17 PM

006.aux 5 KB AUX File 12/4/20094:54 PM

007.TIF 1,529 KB TIF Image 9/7/20013:18 PM

007.aux 5 KB AUX File 12/4/20094:55 PM

008.TIF 1,636 KB TIF Image 9/7/2001 3:19 PM

008.aux 5 KB AUX File 12/4/2009 4:55 PM

009.TIF 1,599 KB TIF Image 9/7/2001 3:20 PM

009.aux 5 KB AUX File 1214/20094:55 PM

010.TIF 1,586 KB TIF Image 9/7/2001 3:20 PM

010.aux 5 KB AUX File 12/4/20094:55 PM

011.TIF 1,653 KB TIF Image 9/7/2001 3:21 PM

011.aux 5 KB AUX File 12/4/2009 4:55 PM
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Name Size Type

001.TIF 1,155 KB TIF Image

001.aux 5 KB AUX File

002.TIF 590 KB TIF Image

002.aux 5 KB AUX File

003.TIF 753 KB TIF Image

003.aux 5 KB AUX File

004.TIF 1,924 KB TIF Image

004.aux 5 KB AUX File

005.TIF 2,021 KB TIF Image

005.aux 5 KB AUX File

006.TIF 2,175 KB TIF Image

006.aux 5 KB AUX File

007.TIF 1,951 KB TIF Image

007.aux 5 KB AUX File

008.TIF 1,969 KB TIF Image

008.aux 5 KB AUX File

009.TIF 1,756 KB TIF Image

009.aux 5 KB AUX File

010.TIF 1,985 KB TIF Image

010.aux 5 KB AUX File

011.TIF 1,829 KB TIF Image

011.aux 5 KB AUX File

012.TIF 1,976 KB TIF Image

012.aux 5 KB AUX File

013.TIF 2,414 KB TIF Image

013.aux 5 KB AUX File

W:\10388A.2\ConftiCI Research\Anzona AmericanlSewerlsc-321
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91712001 3:28 PM

12/4/20094:54 PM

9/712001 3:29 PM

12/4/2009 4:54 PM

9/7/2001 3:30 PM

12/4/2009 4:54 PM

9/712001 3:31 PM

12/4/20094:54 PM

9/712001 3:32 PM

12/4/20094:54 PM

9/712001 3:33 PM

12/4/2009 4:54 PM

9/712001 3:35 PM

12/4/20094:54 PM

W:\10388A.2\Conflict Research\Arizona American\Sewer\sc-396

001.TIF 1,517 KB TIF Image

002.TIF 1,002 KB TIF Image

003.TIF 2,179 KB TIF Image

004.TIF 2,773 KB TIF Image

005.TIF 3,276 KB TIF Image

006.TIF 4,032 KB TIF Image

007.TIF 810 KB TIF Image

008.TIF 1,161 KB TIF Image

009.TIF 1,366 KB TIF Image

010.TIF 1,695 KB TIF Image

011.TIF 1,502 KB TIF Image

012.TIF 1,102 KB TIF Image

013.TIF 1,441 KB TIF Image

014.TIF 1,624 KB TIF Image

015.TIF 1,315 KB TIF Image

016.TIF 1,541 KB TIF Image

017.TIF 1,321 KB TIF Image

018.TIF 1,325 KB TIF Image

019.TIF 1,143 KB TIF Image

020.TIF 1,290 KB TIF Image

021.TIF 1,250 KB TIF Image

022.TIF 1,347 KB TIF Image

023.TIF 2,212 KB TIF Image

024.TIF 3,657 KB TIF Image• Date: 6/13/2011 9:00:42 AM Printed with DirPrinter - http://www.aborange.com
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10/22/2001 2:20 PM
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W:\10388A.2\Confliet Researeh\Arizona Ameriean\Sewer\se-398

001.TIF 590 KB TIF Image

002.TIF 1,414 KB TIF Image

003.TIF 1,591 KB TIF Image

004.TIF 1,311 KB TIF Image

005.TIF 1,644 KB TIF Image

W:\10388A.2\Confliet Researeh\Arizona Ameriean\Sewerlse-399

001.TIF 448 KB TIF Image

002.TIF 1,094 KB TIF Image

003.TIF 1,048 KB TIF Image

004.TIF 1,057 KB TIF Image

005.TIF 401 KB TIF Image

W:\10388A.2\Confliet Researeh\Arizona Ameriean\Sewer\se-404

001.TIF 394 KB TIF Image

002.TIF 528 KB TIF Image

003.TIF 472 KB TIF Image

004.TIF 414 KB TIF Image

W:\10388A.2IConflict Research\Arizona American\Sewerlsc-405

001.TIF 2,093 KB TIF Image

002.TIF 2,336 KB TIF Image

003.TIF 2,555 KB TIF Image

W:\10388A.2\Confl iet Researeh\Arizona American\Sewerlse-419

001.TIF 279 KB TIF Image

002.TIF 583 KB TIF Image

003.TIF 1,540 KB TIF Image

004.TIF 1,282 KB TIF Image

W:\10388A.2\ConOict ResearchlArizona AmericanlSewerlsc-398

Modified

10/2212001 1:42 PM

10/22/2001 1:42 PM

10/22/2001 1:42 PM

10/22/2001 1:42 PM

10/22/2001 1:43 PM

10/22/2001 12:48 PM

10/2212001 12:48 PM

10/2212001 12:48 PM

10/22/2001 12:48 PM

10/2212001 12:48 PM

10/22/2001 1:31 PM

10/22/2001 1:31 PM

10/22/2001 1:31 PM

10/22/2001 1:31 PM

10/2212001 2:28 PM

10/2212001 2:28 PM

10/2212001 2:28 PM

10/22/2001 1:30 PM

10/22/20011:31 PM

10/22/2001 1:31 PM

10/22/2001 1:31 PM

W:\1 0388A.2\Confliet Research\Arizona Ameriean\Sewer\se-422

001.TIF 1,029 KB TIF Image

002.TIF 928 KB TIF Image

003.TIF 958 KB TIF Image

004.TIF 1,010 KB TIF Image

005.TIF 1,040 KB TIF Image

006.TIF 1,014 KB TIF Image

007.TIF 976 KB TIF Image

008.TIF 1,095 KB TIF Image

009.TIF 947 KB TIF Image

010.TIF 920 KB TIF Image

011.TIF 964 KB TIF Image

012.TIF 859 KB TIF Image

013.TIF 785 KB TIF Image

014.TIF 917 KB TIF Image

015.TIF 924 KB TIF Image

016.TIF 963 KB TIF Image

017.TIF 881 KB TIF Image

018.TIF 866 KB TIF Image

019.TIF 914 KB TIF Image

020.TIF 882 KB TIF Image

021.TIF 891 KB TIF Image

022.TIF 868 KB TIF Image

023.TIF 863 KB TIF Image

024.TIF 903 KB TIF Image• Date: 6/13/2011 9:00:43 AM Printed with DirPrinter - http://www.aborange.com

10/22/2001 2:08 PM

10/22/2001 2:08 PM

10/2212001 2:08 PM

10/22/2001 2:08 PM

10/2212001 2:08 PM

10/22/2001 2:09 PM

10/22/2001 2:09 PM

10/22/2001 2:09 PM

10/22/2001 2:09 PM

10/22/2001 2:09 PM

10/22/20012:10 PM

10/22/20012:10 PM

10/22/20012:10 PM

10/22120012:10 PM

10/22/20012:10 PM

10/22/20012:10 PM

10/22/2001 2: 11 PM

10/22/2001 2: 11 PM

10/22/2001 2:11 PM

10/22/2001 2:11 PM

10/22/2001 2:11 PM

10/22120012:12 PM

10/22/20012:12 PM

10/22120012:12 PM
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025.TIF 912 KB TIF Image

026.TIF 951 KB TIF Image

W:110388A.2IConflict ResearchlArizona American\Sewerlsc-427

001.TIF 652 KB TIF Image

002.TIF 1,200 KB TIF Image

003.TIF 874 KB TIF Image

W:\10388A.2IConflict ResearchlArizona American\Sewerlsc-430

001.TIF 647 KB TIF Image

002.TIF 1,963 KB TIF Image

003.TIF 3,639 KB TIF Image

004.TIF 3,716 KB TIF Image

005.TIF 3,040 KB TIF Image

006.TIF 1,761 KB TIF Image

007.TIF 1,888 KB TIF Image

008.TIF 2,320 KB TIF Image

009.TIF 1,672 KB TIF Image

010.TIF 1,487 KB TIF Image

011.TIF 2,073 KB TIF Image

012.TIF 1,649 KB TIF Image

013.TIF 2,390 KB TIF Image

014.TIF 2,130 KB TIF Image

W:110388A.2IConflict ResearchlArizona AmericanlSewerlsc-442

001.TIF 828 KB TIF Image

002.TIF 1,694 KB TIF Image

003.TIF 1,360 KB TIF Image

004.TIF 1,307 KB TIF Image

005.TIF 1,327 KB TIF Image

006.TIF 1,371 KB TIF Image

007.TIF 1,348 KB TIF Image

008.TIF 1,400 KB TIF Image

009.TIF 1,257 KB TIF Image

010.TIF 1,396 KB TIF Image

011.TIF 1,873 KB TIF Image

W:\1 0388A.2\Conflict ResearchlArizona American\Sewerlsc-445

001.tif 578 KB TIF Image

W:\10388A.2IConflict ResearchlArizona American\Sewerlsc-462

001.TIF 688 KB TIF Image

002.TIF 1,329 KB TIF Image

003.TIF 957 KB TIF Image
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10/22/2001 1:39 PM

10/22/2001 2:03 PM
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10/2212001 2:04 PM
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012.TIF 1,645 KB TIF Image
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001.TIF 734 KB TIF Image

002.TIF 981 KB TIF Image
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107th Ave & Union Hills 11-18-10

Meta Data:

Vertical Datum: NAVD 88

Coordinate System: US State Plane 1983

Zone: Arizona Central 0202

Datum: NAD 1983 (NSRS 2007)

Geoid Model: Geoid09AZ

CULVERTS & MISe. TOPO DATA

CULVERTS @ BELL RD

Point # Northing Easting Elevation Description

100 960070.3 581087.4 1156.27 INV CL

101 960073.1 581077.4 1156.18 INV CL

102 960076.2 581066.1 1156.21 INV CL

103 960090.2 581072.2 1164.64 TC

104 960125.8 581082.6 1165.46 TC

105 960145.2 581090.6 1165.57 TC

106 960193.3 581107.4 1164.34 TC

107 960198.1 581121.6 1157.23 INV CL

108 960200.8 581111.2 1157.18 INV CL

109 960203.8 581100.8 1157.18 INV CL

110 960272 581156.9 1160.02 INV 18" RPP

111 960296.1 581143.7 1160.11 INV 18" RPP

WEIRS &TOWER PROTECTION DETAIL

LEGEND

BC

BOT

CL

CMP

EGA
EGR
GB

INV

NG

RCP
RD

RPP

TB

TC

Back of Curb

Bottom

Centerline

Corrigated Metal Pipe

Edge of Asphalt

Edge of Road

Grade Break

Invert

Natural Ground

Reinforced Conrete Pi~

Road

Reinforced Plastic Pipe

Top of Bank

Top of Curb

•

Point # Northing Easting

112 961084.1 581198.4

113 961146.6 581198.4

114 961146.3 581137.1

115 961084.9 581136.4

116 961034.4 581168.6

117 961052.1' 581170

118 961177.3 581161.6

119 961190.7 581159.7

120 961225.9 581158.5

121 961233.8 581158.3

122 961306.3 581154.2

123 961320.7 581153.6

124 961356 581158.2

Elevation Description

1161.81 SHOTCRETE

1161.61 SHOTCRETE

1161.56 SHOTCRETE

1161.61 SHOTCRETE

1157.76 BOT CL

1161.37 TOP CL

1161.67 TOP CL

1158.64 BOT CL

1158.99 GB

1160.45 GB

1161.16 BOT CL

1163.14 TOP CL

1158.67 BOT CL



•

•

CULVERTS @ ACCESS RD (STA: 1.330 - 1.346)

Point # Northing Easting Elevation Description

125 961535.8 581150.8 1158.6 INV CL

126 961535.8 581139.8 1158.77 INV CL

127 961535.7 581128.9 1158.69 INV CL

128 961550.2 581139.5 1165.58 EOA

129 961573.8 581139.6 1165.94 EOA

130 961585.5 581150.8 1158.69 INV CL

131 961585.4 581140 1158.9 INV CL

132 961585.4 581129 1158.85 INV CL

CULVERTS & WEIR @ AVENUE OF THE ARTS (STA: 1.640 - 1.675)

Point # Northing Easting Elevation Description

133 963171.8 581141.6 1163.1 INV CL

134 963171.6 581130.9 1163.09 INV CL

135 963171.5 581120 1163.03 INV CL

136 963193.8 581131 1169.63 TC

137 963260.8 581130.9 1169.76 TC

138 963282.8 581141.3 1163.41 INV CL

139 963282.8 581130.4 1163.76 INV CL

140 963282.8 581120.5 1163.59 INV CL

141 963320.5 581126 1164.18 INV 24" RCP

142 963344.7 581128 1164.36 INV 24" RCP

143 963335.7 581128.1 1167.42 CL WEIR TOP

EXISTING GROUND @ PERIMETER WALL

Point # Northing Easting

144 961915.5 581229

145 964777.8 581214.1

Elevation Description

1165.25 NG@WALL

1179.03 NG@WALL

•

CULVERTS @ 114TH AVE (STA: 2.102 - 2.122)

Point # Northing Easting Elevation Description

146 965044.3 581712.3 1174.08 INV CL

147 965033.7 581712.4 1174.08 INV CL

148 965039.6 581727 1182.17 TC

149 965039.6 581758.8 1182.19 TC

150 965034.1 581773.4 1175.62 INV CL

151 965044.4 581773.2 1175.47 INV CL



• ARCH CULVERT AROUND SUBSTATION @ +/-l13TH AVE

Point # Northing Easting Elevation Description

152 965033.6 582129 1183.56 INV CL

153 965017.2 582128.2 1183.68 INV CL

154 965079.2 582635.7 1187.76 INV CL

155 965086.3 582642.7 1188 INV CL

CULVERTS @ 107TH & UNION HILLS DR

•

Point # Northing Easting
156 965159.9 586352.2

157 965157.4 586354.1

158 965155.4 586355.5

159 965153.5 586356.8

160 965244 586459.2

161 965241.1 586461

162 965174.5 586469.8

163 965176.7 586469.9

CROSS SECTION TOPO

CROSS SECTION @ STA 0.000

Elevation Description

1217.02 24"RCP INV

1217.09 24"RCP INV

1217.11 24"CMP INV

1217.24 24"CMP INV

1217.51 24"RCP INV

1218.12 24"RCP INV

1219.66 24"CMP INV

1219.6 24"CMP INV

•

Point # Northing Easting Elevation Description

1000 954530.4 581067.2 1130.06 NG

1001 954538.4 581110.2 1130.38 EOR

1002 954539.2 581115.5 1133.58 TB

1003 954544.1 581141 1128.69 GB

1004 954545.6 581148.3 1124.51 TOE

1005 954557.8 581214.4 1126.5 TOE

1006 954561 581233.3 1137.62 TB

1007 954562.9 581242.3 1135.24 GB

1008 954568 581270.3 1136.45 NG

CROSS SECTION @ STA 0.095

Point # Northing Easting Elevation Description

1009 955050.2 581193.9 1140.79 NG @ FENCE

1010 955049.8 581179 1139.78 TB



1011 955045.4 581157.6 1129.05 TOE• 1012 955047.4 581102.7 1130.34 TOE

1013 955049.3 581096.4 1138.54 TB

1014 955045.8 581073.2 1136.69 GB

1015 955046 581061.1 1131.68 GB

1016 955045.3 581040 1131.28 NG

CROSS SECTION @ STA 0.189

Point # Northing Easting Elevation Description

1017 955548.3 581060.7 1139.8 NG

1018 955550.5 581100.2 1140.35 TB

1019 955548.2 581115 1134.41 TOE

1020 955548.1 581138.3 1133.57 TOE

1021 955548.4 581155.2 1139.24 TB

1022 955548.4 581183.9 1140.12 NG

CROSS SECTION @ STA 0.284

•

•

Point # Northing Easting Elevation Description

1023 956031.6 581254.8 1144.33 NG

1024 956039 581215.5 1142.43 TB

1025 956041.7 581196.2 1137.02 TOE

1026 956045.1 581180 1135.74 TOE

1027 956047.1 581166.9 1142.34 TB

1028 956053.4 581136.1 1141.61 NG

CROSS SECTION @ STA 0.379

Point # Northing Easting Elevation Description

1029 956522.3 581163.1 1146.42 NG

1030 956532.9 581193.6 1145.97 TB

1031 956538 581210.1 1141.06 TOE

1032 956541.9 581222 1141.24 TOE

1033 956547.6 581237.7 1145.58 TB

1034 956556.3 581263.9 1147.14 NG @ FENCE

CROSS SECTION @ STA 0.473

Point # Northing Easting Elevation Description

1035 957024.7 581110.8 1149.53 NG @ FENCE

1036 957018.7 581084.2 1148.97 TB

1037 957013.8 581061.4 1143.41 TOE



• 1038 957011.2 581050.4

1039 957004.5 581019.4

1040 957001.8 581008.4

1041 956995.7 580980.5

CROSS SECTION @ STA 0.568

1143.35 TOE

1151.62 TB

1147.23 GB

1146.89 NG

Point #

1042
1043

1044

1045

1046

Northing Easting Elevation Description

957508.4 580981.9 1149.48 NG @ WALL

957509 581014.8 1148.81 TB

957509.9 581029.8 1145.32 TOE

957509.8 581039.5 1145.51 TOE

957510.4 581064.5 1150.18 TB @ FENCE

CROSS SECTION @ STA 0.663

•
Point #

1047

1048

1049

1050

1051

1052

1053

Northing Easting Elevation Description

958010 581084.8 1152.38 CL RD

958009.4 581065.4 1151.77 GUTIER

958009.5 581064.8 1152.22 BC/TB

958009.5 581040.4 1146.9 TOE

958009.4 581028.7 1147.04 TOE
958009.6 581014.8 1150.6 TB

958009.1 580981 1151.11 NG @ WALL

CROSS SECTION @ STA 0.758

Point # Northing Easting Elevation Description

1054 958509.6 580980.9 1153.48 NG @ WALL

1055 958509.6 581013.9 1152.78 TB
1056 958509.6 581031 1148.78 TOE

1057 958509.2 581040.3 1148.49 TOE

1058 958509.4 581057.8 1152.81 TB

1059 958508.9 581093.9 1154.3 BC

CROSS SECTION @ STA 0.852

•
Point # Northing Easting

1060 959009.2 581084.4

1061 959009.4 581064.8

1062 959009.4 581064.1

1063 959009.4 581043.2

1064 959008.7 581032.2

Elevation Description

1156.86 CL RD

1156.4 GUTIER

1156.83 BC/TB

1150.81 TOE

1150.64 TOE



• 1065 959009.2 581011.9

1066 959009 580980.4

CROSS SECTION @ STA 0.947

1155.34 TB

1156.61 NG @ WALL

•

•

Point # Northing Easting Elevation Description

1067 959506.2 580980 1159.14 NG @ WALL

1068 959507.8 581005.2 1158.75 TB

1069 959509.1 581031.5 1152.72 TOE

1070 959515.6 581044.7 1152.97 TOE

1071 959510.5 581058.7 1156.45 GB

1072 959510.6 581065.4 1161.08 TB @ FENCE

CROSS SECTION @ STA 1.050

Point # Northing Easting Elevation Description

1073 960058.2 581028.4 1162.69 NG

1074 960052.9 581057.6 1161.7 TB

1075 960053.1 581059.7 1155.94 TOE

1076 960048.8 581086.4 1155.87 TOE

1077 960048.1 581090.5 1160.65 GB

1078 960046.9 581096.5 1163.36 TB @ FENCE

CROSS SECTION @ STA 1.231

Point # Northing Easting Elevation Description

1079 960991.9 581257.6 1163.67 NG

1080 960992.3 581215.4 1164.79 TB

1081 960992.1 581189.2 1157.82 TOE

1082 960992.3 581089.2 1157.83 TOE

1083 960992.4 581062 1164.23 TB

1084 960992.5 581035.6 1164.21 BC

CROSS SECTION @ STA 1.894

Point # . Northing Easting' Elevation Description

1085 964491.6 581006.4 1174.42 BC

1086 964491.3 581048.2 1173.48 TB

1087 964492.1 581076 1167.46 TOE

1088 964491.4 581141.1 1167.47 TOE

1089 964491.5 581167.3 1173.53 TB

1090 964491 581191.2 1173.67 TOE

1091 964491 581215.8 1178.41 TB @ WALL
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Maricopa County Department of Transportation (MCDOT) - Unofficial Document

GDACS Monuments

Township-Range

T-R Text

Section Text

Section Line Determination Status
-ACCEPTED
-CONFLICTED
-ESTIMATED

UPLSS Corners

Other Monuments•

NGS Horiz. Control
• Good
o Poor
• Mark Not Found

NGS Designation

• NGS OPUS DB

•

NGS Control

• •

N

SCALE 1 : 1,791

100 0 100 200

FEET

300

•
Monday, December 06, 2010 2:44 PM



MCDOT--GIS: Survey Point Report Page 1 of 4

II aricopa.gov

UPLSS Corners

13168

47503-1
4750301

10/17/2005

USPLSS Monument

T04N
R01E

31

North 1/4

•

The information here on was gathered by the Maricopa County Department of Transportation (MCDOT) and is deemed reliable but is
not guaranteed and should always be verified by the user. MCDOT is currently in the process of quality control checks. The
elevations contained here are derived by GPS static procedures with a rigorous vertical adjustment. It is entirely the responsibility of
any other user to determine its suitability and errors and/or omissions before using it for themselves and/or for another purpose.

Unofficial Document

Unique ID:

Point Name:

Alias:
Import Date:

Modified Date:

Classification:

Township:
Range:

Section:
UPLSS Corner Name:

USPLSS Corner Type:
Determination Status: Resolved
Latitude NAD83(1992): 33.390900508N (DD.MMSSsssss)

Longitude NAD83(1992): 112.175485845W (DDD.MMSSsssss)

Ellipsoid Height (Int. Feet): 1105.332

SPC AZ C Northing (Int Feet): 965153.675
SPC AZ C Easting (Int Feet): 583786.738

NAVD88 Elev. (Int feet): 1203.597

Combination Grid Factor: 1.000137319

Convergence: - 0.12420

Last Date Visited: 11/29/2004

FIRM/Agency: ENTRANCO

MCR Number: 2005-1312320

MCR Book: 775

MCR Page: 37

Project Number: 69012
Project Name: GDACS

Monument Status: Good
Description: FD 3" PEORIA BC FL NOTE-CENTER PUNCHED

Comments:

Photos of Survey Point

DSC02925.JPG

http://www.fcd.maricopa.gov/maps/gismaps/apps/gdacs/application/reportsurvey.cfm?gda... 12/6/2010



•

MCDOT--GIS: Survey Point Report

47503-1
11-29-04

DSC02926.JPG

Page 2 of 4

http://www.fcd.maricopa.gov/maps/gismaps/apps/gdacs/application/reportsurvey.cfm?gda... 12/6/2010



MCDOT--GIS: Survey Point Report

• 47503-1
11-29-04

• DSC02924JPG

Page 3 of 4

http://www.fcd.maricopa.govImapslgismaps/apps/gdacs/app1ication/reportsurvey.cfm?gda... 12/612010



MCDOT--GIS: Survey Point Report

• 47503-1
11-29-04

Page 4 of 4

._ _._-- ._~----_._._-------------------_._------_ _--_.__..--~._~--_.~._._. __.-.__ _.__ _._._.._.._ _---_.__ _-_ _ __._--.

Copyright © 1998 - 2010 . The Maricopa County Department of Transportation

[ Close I

•
http://www.fcd.maricopa.gov/maps/gismaps/apps/gdacs/application/reportsurvey.cfm?gda... 12/6/2010
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i:r:t'
~ BASEPLANS U.S.A.

2750 S. Hardy Dr. Suite 2
Tempe, AZ 85282

LOCATION BOOKLET

PREPARED FOR:

FLOOD CONTROL DISTRICT OF

MARICOPA COUNTY

•

Project Name
Contract No.
Project No.
Work Assignment
BasePlans Job No.
Date

: 107th Ave. and Union Hills Dr. OCR-Phase II
: 2009-025

:2
: 317-02
: January 27,2011



• •
Vacuum Excavation Daily Report

e

Job Name:

B~~~p~~n~.~_?_~~~~:...._.~ 5' r/~D~

/ I I tt- J'<s;v -<.' - U (\.A 0/\/ I~d0

Crew" 1 I lC.c_ : . : :.. .... I. L • -c" 1...1 \ VI./ I....._ ~_._j.._"'_ _._~_..l-"

~'T~-~'~ ',,' - -.

Utility·.,· .' . '.' " -1,.. -WidthOf· 'I Utilityf" f't:pm;: )Jt!JjtY.J?ept~_;·'::",Cohfig ..Of.MU/ti"'" : ··s ··',·il . & C· . d" .. - . ':, e'ofMatenal" . .: ....:·Sur ate'to· ., ..Surface to' .' ": ..... .. '··01 . e .. on Itlon
·-Dlameter.···lY.P - ·Bank·.,.:,:,:,: ; : ' .: :" ;'::.:CQndultsystem.··";;:·:··· ",P: - _ ..

" '" T~p'··." . : : aPt~o~"··'·. :J .: ... _ '. '-. . I;

Pothole I L!tilityType
Number

I
I

r-=. Ptv G-

:;l e. Prv L

20 '/

'70"

>r~!

S'~(

'3 J "

L( <? \ '

pagel of1

(; 0/,,(.«\-(

Dcr'



BPFormNo. 1009 Rev. 4/99 VACUUM EXCAVATION DATA SHEET
BASEPLANS U.S.A.

2750 S. Hardy Dr. Suite 2, Tempe, AZ 85282 - Ph: (480)784-4452

• Date:

BasePlans Job No.:

27-Jan-11

317-02

FCDMC Proj. Name: 107th Ave and Union Hills Dr.
OCR-Phase II

FCDMC Contract No: 2010C006

•

•

Pothole No.: 1

Type of Utility: EPNG

Approx. Outside Diameter of Pipe: 20"

Structure/Pipe Material Composition: Steel

Approx. Width of Conduit/Slurry Bank: n/a

Config. of Non-encased Multi Conduit System: n/a

Station Offset Surface Top Bottom
Given Actual Given Actual Elev. Elev. Elev.

n/a I n/a n/a I n/a 1200.82 1198.07 n/a

Pothole Coordinates: N= 965236.791, E= 583785.402

Surface to Top: 2.75

Surface to Bottom: n/a

Benchmark Provided #1 : 47503-1 BCHH at int. Union Hills Dr. and 111th Ave

Elev.= 1203.597

NAV088 datum

Benchmark. Provided #2: 47504-1 BCHH at the int. union Hills Dr. and 107th Ave.

Elev.= 1219.957

NAVD88 datum

Swing Ties: Distance Description Approx. Location

No.1 126.42 Set 60d nail N= 965117.250, E= 583744.273

NO.2 66.62 Set 60d nail N= 965170.832, E= 583776.051

NO.3 30.45 Set 60d nail N= 965215.946, E= 583807.594

Remark.s: All data is in English and based on information received from FCDMC.

Coordinates are based on values supplied by FCDMC at the Section Corner

47503-1 .

317-02 Union Hills and 111lh Ave.



BPFormNo. 1009 Rev. 4/99 VACUUM EXCAVATION DATA SHEET
BASEPLANS U.S.A.

2750 S. Hardy Dr. Suite 2, Tempe, AZ 85282 - Ph: (480)784-4452

• Date:

BasePlans Job No.:

27-Jan-11

317-02

FCDMC Pro]. Name: 107th Ave and Union Hills Dr.
OCR-Phase II

FCDMC Contract No: 2010C006

•

•

Pothole No.: 2

Type of utility: EPNG

Approx. Outside Diameter of Pipe: 20"

StructurelPipe Material Composition: Steel

Approx. Width of Conduit/Slurry BanK: nla

Config. of Non-encased Multi Conduit System: nla

Station Offset Surface Top Bottom

Given Actual Given Actual Elev. Elev. Elev.

nla I nla nla I nla 1200.35 1196.35 nla

Pothole Coordinates: N= 965118.588, E= 583704.779

Surface to Top: 4.00

Surface to Bottom: nla

Benchmark Provided #1 : 47503-1 BCHH at int. Union Hills Dr. and 111th Ave

Elev.= 1203.597

NAVD88 datum

Benchmark Provided #2: 47504-1 BCHH at the int. union Hills Dr. and 107th Ave.

Elev.= 1219.957

NAVD88 datum

Swing Ties: Distance Description Approx. Location

NO.1 39.52 Set 60d nail N= 965117.250, E= 583744.273

NO.2 88.37 Set 60d nail N= 965170.832, E= 583776.051

NO.3 141.60 Set 60d nail N= 965215.946, E= 583807.594

Remarks: All data is in English and based on information received from FCDMC.
Coordinates are based on values supplied by FCDMC at the Section Corner

47503-1.

317-02 Union Hills and 111th Ave.



•
Project Name: 1071h Ave. and Union Hills Dr. OCR-Phase II

•
Testhole Summary Report

•
112712011

1
2

Union Hills Dr.

Union Hills Dr.

965236.791
965118.588

583785.402
583704.779

EPNG

EPNG

1200.82
1200.35

2.75
4.00

1198.07
1196.35

na

na

na

na

20" Steel

20" Steel

EI Paso Natural Gas

EI Paso Natural Gas



•

•

•
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• •/

Union Hills Drive
Typ. Existing Conditions

111th-107th
Facing East

Union Hills Drive
Typ. Existing Conditions

115th-111th
Facing East

55'ROW 40'ROW

to....
o

...J

>-lll
~Ol:s'C
I ....

lL.0::
ac:
1 01->

:I:c:
(!)eo
~u

UJ
Z
I-l
...J

Z
a
I-l
l
t.,)
UJ
U)

)(
UJ

........
eo:s
~

u
o....
III

33'ROW 40'ROW

UJ
Z....
...J

Za
I-l
l
t.,)
UJ
U)

22' ~
0>- ...--'-- 0>-
~~ f--. ~ ..--- ~~
.... , ~ I --- .... ,;:)lL. ;:)lL.
ClO CIa

~.!.. 5.5 ±31'f-f 17' ±31'f-f 5.5~.!..
:I: :I:
(!) (!)

~ 110' ROW ~

Existing ROW

Note:
Minor Arterial Cross Section shown
centered on section line and is
intended for illustative purposes only.

Union Hills Drive
Surprise

Modified Minor Arterial with Bike Lanes
115th-111th
Facing East

Existing ROW

Union Hills Drive
Surprise Minor Arterial with Bike Lanes

115th-111th
Facing East

33'ROW 40'ROW_

....
eo........
c:
III'C....
It.l
III
0::

I / ~r-Ilf--.RB-'-.J.----±-13-0-'-O-r-a-,-i-na-g-e-----Ba-s-i-n----I
~ ~~ Adjacent to Canyon Ridge only ~
±21' ±44' f-f ±22 '

Note:
Existing conditions
typical and are estimated
based on topographic survey
and aerial survey data.8Lanes

0>
UJ~
O:::S
I-l I
;:)lL.
CIa
UJ I
0::1-

:I:
(!)
I-l
0::

40'ROW

UJ
Z
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Z
o
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I
U
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110' ROW

55'ROW

5.5 ±31'f-f 17' ±31'f-f 5.5

eo It.l l>-r;........
r..c:
o III I

~~~
.... ~~l-Io III

>
>-lll

.... 0....
Ult.l

::J
o....
r..
eo
>

±22' ±30'e-e ±43'

Note:
Existing conditions typical and are
estimated based on topographic
survey and aerial survey data.

Note:
Minor Arterial Cross Section shown
centered on section line and is
intended for illustative purposes only.

Union Hills Drive
Surprise Minor Arterial with Bike

111th-107th
Facing East

Union Hills Drive
Surprise

Modified Minor Arterial with Bike Lanes
111th-107th
Facing East

±31' f-f 17' ±31' f-f

B. 0' fe

>-lll
~Ol:s'C
I ....

u...O::
ac:
I 0

1->
:I:c:
(!)eo
~u

UJ
Z
I-l
...J

Za....
l
t.,)
UJ
U)

±31 . f-f 17' ±31' f-f

Future Existing ROW
22' 33'ROW 40'ROW

B.O'fe
B.O'fe

40'ROW

UJ
Z....
...J

Za....
I
U
UJ
U)

55'ROW

B.O'fe

existing south curb

Note:
Modified Arterial Cross Section shown
is intended to best fit within the
existing right-of-way ..

Note:
Modified Arterial Cross Section shown
is intended to best fit within the
existing right-of-way and be consistent
with Union Hill section to the east.

\..

GooDWIN.___MARSJLUJ, •
CML ENGINEERS - PLANNERS - SURVEYORS

8llOll W. RlIy Rd. #15, Chandler, AZ ll5228
MeIro (lKI2) 21lH286

SCALE
H - 1"=50
V - 1"=5'

DRAFT
ROADWAY CR0S8-SBC'I10NS

JlCa

107l'HAVENUE AND
UNIONmIL DRIVE
00N'I1lAC1': Fa> 2OO9Cm6.2

0CI'C&IIt. 2010

WI\10388A.2\Prellm\Road X-sectlOns_WCR.pro Fn Jun 03 141011222011
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107th Avenue
Typ. Existing Condions

Facing North

111th Avenue
Modified Major Collector

Typ. Existing Condions
Facing North

55'ROW 40'ROW

>- ........ Ul
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~
U
W
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111th Avenue
Peoria Minor Arterial with Bike

Union Hills to Beardsley
Facing North

30'ROW 40'ROW

Note:
Existing conditions typical and are
estimated based on topographic
survey and aerial survey data.

10 UlI--_.=:.5::::,.5....:,.'R.:.:::O~W_-r-o-:.:40~'-,-,Rc:::.OW:..:......, ...........
c..c .....
o al C(
al E ~

~g~
o al 1

>~ !i:....c~
C3~~

o....
c..
10
>

107th Avenue
Peoria Minor Arterial with Bike Lanes

Union Hills to Beardsley
Facing North

Note:
Existing conditions typical and are
estimated based on topographic
survey and aerial survey data.

20'
~I-'

,...-'--

~S -...--...,~ r-----..--... ttl~
HI a::s
:::::Iu... ~~
ffi1' 22'fc 30'f-f 16; 30'f-f 22'fc ffi1'
a:~ a:~

:I: :I:

S 120' ROW S
a: a:

30' 20'
...-'--
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~ r----- 0>-

We( We(
a::s a:3
HI HI
:::::Iu... :::::Iu...
ClO 22' fc 30' f-f 16' 30' f-f 22' fc ClO
WI WI
a:~ a:~

:I: :I:
C,!) 120' ROW C,!)

H H
a: a:

Note:
Minor Arterial Cross Section shown
centered on section line and is
intended for illustative purposes only.

Note:
Minor Arterial Cross Section shown
centered on section line and is
intended for illustative purposes only.

107th Avenue ~
Peoria Modified Minor Arteria

Union Hills to Beardsley
Facing Nqrth

55'ROW 40'RDW
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115th Avenue
Typ. Existing Condions

Facing North

40'RDW
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H
~
U
W
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W
Z.....
...J

30'
L.S. 33'RDW

i
~

~
~~ ~

~ ±40.5'f-f

±6'
9.5' fc30' f-f 16' 30' f-f9.5' fc

Note:
Modified Arterial Cross'Section shown
is intended to best fit within the
existing right-of-way.

Note:
Existing conditions typical
and are estimated based
on topographic survey and
aerial survey data.

EXISTING DRAINAGE BASIN
ONLY SOUTH OF UNION HILLS

GooDwIN...... _, ~I

CML ENGINEERS - PLANNERS - SURVEYORS

8llO9 W. Ray Rd. #15, CIwldIer, /llZ.1l5226
Metro (lKl2) 218-7286

SCALE
H - 1"=50
V - 1"=5'

DRAFT
ROADWAY CROS8-SBCl'IONS

ilia

1OTI'H AVENUE AND
UNION HILL DRIVE
roN'I1lAC1': RD 2OO9C036.2

0CIUIBIl. 21010 ~

WI\10388A.2\Prellm\Rood X-secflons_WCR.pro Frl Jun 03 141021152011



---------------------------------------------------------------------------~----~------------- ----

Existing MCDOT Surprise Peoria
RESTRICTED Proposed Proposed Proposed'

Proposed
Current Ultimate Existing Maricopa County MCDOT Surprise Surprise Surprise Peoria

I Roadway Existing lanes Pavement MCDOTLanes Pavement Pavement Peoria Designation Peoria La nes Pavement Pavement• Jurisdiction Jurisdiction ROW Designation ROW Designation ROW lanes ROW ROW WIDTH Designation ROW lanes
Width Widths Widths Widths Widths

II07th Avenue (UnIon Hills Dr - PrIncipal Arterial 3x3 with 14'
2x 43.s' f-f

Minor Arterial with
110ft.

2x2 with 16'
2x 31' f-f

Minor Arterial with
110 ft.

2x2 with 16'
2x35' f-f 95 ft.

Minor Arterial with no ft.
2x2 with 16'

2x 35' f-f
1/2 mile north)

Peoria Peoria 95 ft. Ixl +/-24' e-e
with Bike Lanes

130 ft.
Median Bike lanes Median Bike Lanes Median Bike lanes Median

l07th Avenue (Beardsley Rd· 2x2 with Principal Arterial 3x3 with 14'
2 x 43.S' f-f

Minor Arterial with
llO fl.

2x2 with 16'
2x 31' f-f

Minor Arterial with
llO ft.

2x2 with 16'
2 x 35' f-f 9S fl.

Minor Arterial with
110 ft.

2x2 with 16'
2 x 35' f-fPeoria Peoria 95 ft. +/-60' e·e 130 fl.

1/2 mile south) Center Turn with Bike Lanes Median Bike Lanes Median Bike Lanes Median Bike Lanes Median

H1th Avenue (Beardsley to tx1 with Bike Minor Arterial with
110ft.

2x2 with 16'
2 x35' f-f '70 ft.

·Major Collector
·70 ft.

1x1 with Bike
38' f-fPeoria Peoria 70 ft. +/-38' f-f Not Designated Not Designated

Union HlI1s Dr.) Lanes Bike Lanes Median with Bike Lanes Lanes

llSth Avenue (Beardsley to 2x2 with Minor Arterial with 2x2 with 16' Minor Arterial with
Surprise Surprise 73 ft. 1 x I +/-31' f-f Minor Arterial 130 ft. 73' f-f llO ft. 2 x 31' f-f Not Designated

Union Hili Dr.) Center Turn Bike Lanes Median Bike Lanes

llSth Avenue (Union Hills Dr. 1 x 1 with 2x2 with Minor Arterial with 2x2 with 16'
2 x 31' f-f Not Designated

Minor Arterial with
Surprise Surprise 73 ft. +/-40.5' f-f Minor Arterial 130 ft. 73' f-f 110ft.

to Bell Rd.) Center Turn CenterTurn Bike Lanes Median Bike Lanes

Union Hills Drive

107th -Illth
Peoria / Surprise / 2x2 with

73' f-f
Minor Arterial with

110ft.
2><2 with 16'

2 x 31' f-f
Major Collector

70 ft.
Ix! with

48' f-f 95 ft.
Minor Arterial with

95
2x2 with 16'

2 x 31' f-f
MCDOT

Unknown 95 ft. Ixl +/-30' f~ Minor Arterial 130 ft.
Center Turn Bike Lanes Median with Bike Lanes Center Turn Bike Lanes Median

Peoria / Surprise
Ix1with 2x2 with

73' f-f
Minor Arterial with

110 ft.
2x2 with 16'

2 x 31' f-f Not Designated "95ft.
Minor Arterial with

95
2x2 with 16'

2 x 31' f-flllth -113th Unknown 73 ft. +/-44' f-f Minor Arterial 130 ft.
Bike Lanes MedianCenter Turn Center Turn Bike Lanes Median

1 x 1 with 2><2 with Minor Arterial with 2><2 with 16'
Not Designated "95ft.

Minor Arterial with 2x2 with 16'
2 x 31' f-f113th -ll5th Surprise / MCDOT Unknown 73 ft. +/-44' f-f Minor Arterial 130 ft. 73' f-f 110 ft. 2x31' f-f

Bike Lanes
95

MedianCenter Turn Center Turn Bike Lanes Median
• Modified Peona Major Collector Cross-Section for EXIsting Conditions

Reference Documentation for Roadway Cross Sections •• Minimum ROW for Minor Arterial Section

Maricopa County Major Streets and Routes Plan - September 2004
Surprise Transportation Plan - December 2005
City of Peoria Traffic Engineering Report - 2010

-

-

Comments

ROW is locked by existing development east and west.

ROW Is locked by existing development east and west.

Roadway appears to be constructed per ultimate section however it does not match Peoria's

h"ransportation Plan. Additional ROW to the West subject COP dedication.
West ROW locked ·Additional ROW could be expanded by obtaining ROW from Arizona
American and contingent to·APS approval.
West ROW locked· Additional ROW could be expanded by obtaining ROW from Arizona

IAmerican and contingent to APS approval.

ROW Is locked by existing development north and south.

South ROW locked· North ROW could be expanded by obtaining ROW from COP

South ROW locked - North ROW could be expanded by obtaining ROW from Arizona American



•

•

•



•

Responses to l07th Avenue and Union Hills Drive LIA
Recommendations

4.0 Recommendations

1. Identify local community parks and their recreation functional requirements that
are planned in the future within the study area and seek opportunity to integrate
these requirements with the resource protection/enhancement and flood hazard
mitigation functional requirements of the project.
The information was reviewed in the project LIA and utilized as a baseline for

documentation. Through an iterative process the consultant performed

Stakeholder interviews including parks andplanning staffwith the City ofPeoria,
City ofSurprise, Maricopa County as well as review ofParks and Recreation

master plans, general plans, land use plans, zoning plans and multiple site

reviews to verify the LIA 'sjindings. The result ofthe research and documentation
is represented on the 15% plans. Further clarification can be found in Section 14

ofthe DCR.

2. Identify and incorporate opportunities for implementing the local community trail
system as an integral part of the project.
Where possible the recommended alternative provides for trails access in and
along all roadways as well as allowingfor potential recreational opportunities
within the basin areas including trails connections. The recommended trails and
recreation opportunities shall be reviewed andpotentially implemented as part of
the jinal design process. See section 14.0 ofthe project DCR and appendix D for
more information.

3. Utilize the range and scales of structure types, structural methods and landscape
design themes that are identified in section 3.0 as compatible with the landscape
resources of the project study area for development of context sensitive flood
hazard mitigation project alternatives (see table 4.1 below)
The recommended alternatives utilize the range ofstructure types, structural
methods and landscape design themes that are identified in section 3.0 ofthe
project LIA.

4. Conduct a more detailed site analysis of the project study area to identify
opportunities for preserving any remaining natural resources, enhance/improve
the existing condition of landscape resources of the project study area and to
identify opportunities to incorporate local community recreation multi-use
functions into project alternatives.
The information was reviewed in the project LIA and utilized as a baseline for

documentation. Through an iterative process the consultant performed

Stakeholder interviews including parks and planning staffwith the City ofPeoria,
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City ofSurprise, Maricopa County as well as review ofParks and Recreation

master plans, general plans, land use plans, zoning plans and multiple site
reviews to verify the LIA 's findings. The result ofthe research and documentation

is represented on the 15% plans. Further clarification can be found in Section 14

ofthe DCR.

5. Integrate the aesthetic and multiple use guidelines referenced in section 5.0 in all
phases of project planning and design.
The aesthetic and multiple use guidelines were utilized in creating the
recommended alternatives. Please refer to section 14 ofthe DCRfor an
explanation ofthe integration and/or restriction ofcertain applications.

6. Develop a minimum of one alternative that is designed to be context sensitive to
the maximum degree possible (i.e. one that is acceptable to the local community,
compatible with the environment and effective in reducing the risks of flooding).
Section 14 ofthe DCR and Appendix D detail the recommended alternative and
an explanation ofthe recommended solution.

7. Assess the effectiveness of floodplain preservation & restoration as a strategy for
reducing the risks of flooding within the project study area.
Section 11 ofthe DCR detail the effectiveness ofthe recommendedflooding
solutions.

4.1 Range of Context Sensitive Flood Hazard Mitigation Solutions

Structure Types (Small* or Structural Landscape Design Themes
Medium*) Methods

*Refer to Table 2
Natural Structure Natural Method Natural Lower Sonoran Desert
Underground Pipe Soft-Structural Natural Lower Sonoran Desert Riparian
Channel Levee Semi-Soft Semi-Natural Sonoran Desert
Conveyance Channel Enhanced Desert
Storage Basin Desert Park

Desert Oasis
Desert Plaza Theme



flOODING CONTEXT INVENTORY

Flood Area

A B C D
Riverine I Channel Floodi",~

Overbank Flooding Yes Yes Yes Yes

Flash Flood No No No No

Dam or levee Failure No No No No

Alluvial Fans No No No No
~

Q. Sheet Flooding Yes Yes Yes Yes
~ Impoundment Flooding No No No No
~

c
Urban Drainage Yes Yes Yes Yes] Ground Failures

"' MudFlood and Mudflows No No No No

Subsidence No No No No

liquefaction No No No No

Fluctuating lake levels No No No No

Coastal Flooding and Erosion No No No No

Area A= Arizona American Water and City

of Peoria WWTP Facilities· No

Organized Storm Drain System

Area B= Paradise Resort Travel Trailer Park

. No Organized Storm Drain

Area C= Sun City Development (Single

Family Residential - Age

restricted) . No Orgainized Storm

Drain

Area 0= Canyon Ridge Development

(Single Family Residential) 

Establiched Storm Drain

= EFFECTIVE

E=INEFFECTIVE

flOOD INVENTORY AND ANALYSIS (FIA)

Flood Area

A B C D

Natural Structures IE IE IE IE

~,
Underground Pipe E E E E

~

~ Q.
>- Channel levee IE IE IE IEc ....

o ~

;~ Conveyance Channel E E E E

~~ Storage Basin E E E E
0

"' E

Flood Retarding Structure or Dam IE IE IE IE I

land Resource Inventory and Analysis (lIA)

Flood Area

A D

Natural Structures

C

C

C

Channel levee

Conveyance Channel

Storage Basin

Underground Pipe

1::-----:-:-----::--::-------::--------1Ic:-----+:----+-:-----+:----lC= COMPATIBLE
'-__....L:.F1:::oo:::d:.;R:::e;:;ta::;.r:::d;:::ng=St::.:ru::;c::;tu::;re::.;o:::r..:D:::a:.;.m~__.....I;.::IC'- ...J;I;;;C --.,;:::'C'- ...J;';;;C ..JIC = INCOMPATIBLE

COMMUNITY CONTEXT INVENTORY AND ANALYSIS

Flood Area

A D

Natural Structures A A A A

A

A

A

A

A

A

A

A

A

A

A

A

A

A

A

A

Underground Pipe

Conveyance Channel

Channel levee

Storage Basin

1-::-----:-::---::--::-----:-----+,,-----+----+-----+----lA= ACCEPTABLE
'-__--"F.::;lo::::o;:.d.::;Re:.;t.::ar:;:d:.;.ln:!g.:.S::.tr:::uc;:;tu:::'.:.e,:::o:.;rD:::a:::m::.... L::U:::A~ ...l.:::U::.A ....l:U~A:....- ...l.:::UA::....__...J UA = UNACCEPTABLE

•



C/E; COMPATIBLE AND

EFFECTIVE

FlOOO HAZARO MITIGATION SOLUTION lIA/ FIA COMPARISON - COMPATIBLE/EFFECTIVE-
Flood Area

A B C 0
Natural Structures

~, Underground Pipe C/E C/E C/E C/E.
~

~ 0.
> Channel leveec ....

!~ Conveyance Channel C/E C/E C/E C/E

~ ~..,
Storage Basin C/E C/E C/E C/Eg

'" Flood Retarding Structure or Dam

A/C/E ; ACCEPTABLE,

COMPATIBLE AND
EFFECTIVE

flOOD HAZARD MITIGATION SOlUTION CIA/LIA/FIA COMPARISON - ACCEPTABLE/COMPATIBLE/EFFECTIVE-
Flood Area

A B C 0
Natural Structu res

~, Underground Pipe A/C/E A/C/E A/C/E A/C/E.
~

~ 0.

C .... Channel levee
o ~

:; :i
.~ U Conveyance Channel A/C/E A/C/E A/C/E A/C/E

~~
-g Storage Basin A/C/E A/C/E A/C/E A/C/E
0

'" Flood Retarding Structure or Dam

ACE Comparison for the Range of Context Sensitive Flood Hazard Mitigation Solutions as prepared by the FCDMC

Structure Types ISmail· or Medium)

Refer to Table to in the lIA report

~Jatl:lral &t I::lEtl:lreS

Underground Pipe

Structural Methods

~Jatl::lral ~4etRaa

Soft Structural

landscape Design Themes

~lat\:lrall:a er SaAaraA Qesert

~Jatl::lrall:a er &aAa aA Glesert Ri~ariaA

GA3AAell:e ee
Conveyance Channel

Semi-Soft Semi-Natural Sonoran Desert I
Enhanced Desert

Storage Basin Desert Park

Desert Oasis I I
Desert Plaza Theme I

•



• FCD2009C036 CONTEXT SENSITIVE FLOOD HAZARD MITIGATION FINDINGS

Range of Acceptable Compatible and Effective Flood Hazard Mitigation Solutions

Flood Area

A B C 0
~

c
" Underground Pipe A/C/E A/C/E A/C/E0 t; A/C/E

~ "
:~ ~ ~ Conveyance Channel A/C/E A/C/E A/C/E A/C/E:E :3:: >
"& a...
o ~ Storage Basin A/C/E A/C/E A/C/E A/C/E
;:;:~

Range of Context Sensitive Flood Hazard Mitigation Methods and Landscape Design Themes

Structure Types (Small· or Medium)

Refer to Table to in the LJA report Structural Methods Landscape Design Themes

Underground Pipe Soft Structural Semi·Natural Sonoran Desert

Conveyance Channel Semi·Soft Enhanced Deserd

Storage Basin Desert Park

Desert Oasis

Desert Plaza Theme

A/C/E = ACCEPTABLE,
COMPATIBLE AND

EffECTIVE

•

The array of structure types shown were determined based on their effectiveness in mitigating flooding and does not include
the "Natural Structures" contained in the L1A as the study area is a suburban environment. The "Natural Structural Method"
and "Natural" design themes were also omitted from the available Structural Methods and Landscape Design Themes
respectively do to the same reasoning stated above.
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107th Avenue & Union Hills Design Concept Report (OCR)

Project Landscape Inventory & Analysis Report

Prepared by
Dennis Holcomb & Pedro Melo-Rodriguez

June 30, 2010

Landscape Architecture Branch
Project Planning and Management Division
Flood Control District of Maricopa County

1.0 Introduction
This report provides a brief summary of the information contained in the 10ih avenue and Union Hills
OCR project landscape inventory and analysis (L1A) prepared by the Flood Control District of Maricopa
County (District). The terminology and approach utilized in this report are defined in the documents
referenced in section 5.0 of this report which can be found on the District's web site at

http://www.fcd.maricopa.gov/Projects/PPM/landArch.aspx

1.1 Purpose of the Project L1A
The purpose of the project L1A is to provide: 1) a basic understanding of the land and resource
context of the project study area; 2) an analysis of the compatibility of the range of possible flood
hazard mitigation solutions with the inventoried landscape resources; and 3) guidelines and
recommendations for development of context sensitive flood hazard mitigation alternatives. The
District provided project L1A is intended to serve as a framework and starting point for any additional
inventories and analyses of the land and resource context that may be required as a part of the OCR
study.

1.2 Scope of the Project L1A
The District provided project L1A contains inventory and analysis maps for the project study area that
have been clipped from the District's Landscape Inventory and Analysis for Maricopa County.
Mapped information is provided at two scales: the regional scale and the local project scale. The
regional scale inventory maps typically encompass an area extending approximately 10 miles beyond
the project study area boundary. The local project scale inventory and analysis maps typically
encompass an area extending one mile beyond the project study area boundary. The acreage
summaries provided in this report are limited to the area contained within the project study area
boundary. Additionally, the project L1A contains process diagrams and other information to assist the
reader in understanding the source and relationship of the data components that are discussed or
referenced in this project L1A report. The information provided in this report has not been field verified.

1.3 Project Study Area
The 10ih Avenue and Union Hills project study area comprises an approximately 2550 acre site
located east of the Agua Fria River on 10ih Avenue and Union Hills road in the cities of Surprise and
Peoria.

1.4 Project Goals and Objectives for the Land & Resource Context
District goals and objectives for development of context sensitive flood hazard mitigation solutions for
District planning studies and project designs are outlined in the document titled: Flood Control District
Land & Resource Goals & Objectives for Planning Studies and Project Design, FCDMC, November
13, 2008, which is available on the District's web site.
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2.0 Landscape Inventory
The landscape inventory contained in this report includes assessments of existing and planned future
landscape character, existing parks and recreation resources and existing open space resources that are
found within the regional and local context of the project study area.

2.1 Regional Context
The purpose of the regional scale landscape inventory is to identify landscape resources of regional
significance that are situated within or in proximity to the project study area.

2.1.1 Scenery Resources
The project study area is situated within the River Lands and Valley Lands Landscape Character
SUb-type of the Sonoran Desert Landscape Character Type (Fig 1 &2). Regionally significant
scenery resources situated within the regional context of the project study area include the Agua
Fria River located west of the project area. The project area is centrally located between several
major topographic features of the Phoenix Metropolitan area that define the spatial context of the
study area and its surrounds. These include the White Tank Mountains located approximately
ten miles to the west, the Phoenix South Mountains ten miles to the east and the lesser Union
Hills ten miles to the northeast. These landforms serve as the major landscape focal points within
the regional context of the project study area. The Agua Fria River is a regionally significant
scenery resource found within the project study area.

2.1.2 Open Space & Recreation Resources
Regionally significant recreation resources found within the regional context of the project study
area include White Tank Mountain Regional Park situated 10 miles to the west, Adobe Dam
Regional Recreation Area 7 miles to the northeast, Dreamy Draw Recreation Area 11 miles to the
east and Lake Pleasant located 12 miles to the north (Fig 8). Segments of the Maricopa County
Regional Trail are located along the Agua Fria River next to the project study area and along New
River approximately 2.5 miles east of the study area. Regionally significant open space resources
situated within the regional context of the project study area include the Phoenix Mountain
Preserve to the east, the White Tank Mountains to the west, the Hieroglyphic Mountains and
Lake Pleasant located to the north of the project study area (Fig 10). Regionally significant
recreation and open space resources do not occur within the project study area.

2.2 Local Project Area Context
The purpose of the local project scale inventory is to provide a general understanding of land and
resource conditions within and immediately adjacent to the project site area.

2.2.1 Scenery Resources - Landscape Character Physical Settings:
Physical Settings represent subdivisions of the Landscape Character Sub-Types that display
similar visual and physical characteristics. The Valley Lands Landscape Character Subtype is
comprised of two Physical Settings: the Valley Plains and the Valley Washes. The Valley Plains
Setting comprises approximately 32% of the project site area and the Valley Wash Setting
comprises less than 1%. The River Lands Character Subtype is comprised of the River Channel
and River Terrace. The River Channel Setting comprises 45%, while the River Terrace Setting of
the Agua Fria River comprises the remainder 24% of the project site area (Fig 3).

2.2.2 Scenery Resources - Existing Landscape Character Cultural Settings:
Cultural landscape settings represent landscape areas that display similar visual characteristics
based upon human developed landscape features. Suburban cultural settings comprise
approximately 62% and the natural settings comprise 26% of the project site area. Urban and
Industrial settings comprise 7% and 5% of the project site area. Less than 1% of the project site
area is comprised the rural settings (Figure 4).
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2.2.3 Scenery Resources - Future Landscape Character Cultural Settings:
Suburban settings are expected to increase in the future to 81 % and replace most of the existing
natural setting and reduce it to 10% within the project site area. The urban and industrial settings
are also expected to decrease in the future to 5% and 4%. There will not be a rural setting within
the project site area in the future conditions (Fig 5). The limited existing rural settings are
expected to be completely replaced by suburban setting.

The future landscape character cultural settings data came from the 2008 future update of the
2007 Maricopa Association of Governments (MAG) future land-use data. In an effort to obtain the
latest future land-use data for the Rainbow Valley Area Drainage Master Plan in August 2008, the
GIS department of Maricopa County collected data from cities of Avondale, Buckeye, Goodyear,
EI Mirage, and Surprise. City land-use codes were translated into MAG land-use codes. The
2007 MAG future land-use data was used in areas not covered by the aforementioned cities.
Bureau of Land Management property was merged with the data, taking precedence over the city
future land-use plans. The combining of the city, MAG and BLM datasets resulted in the creation
of the 2008 future land-use dataset that is currently being used, as base data for development of
the future mapping in the Maricopa County Landscape Inventory & Analysis (L1A).

2.2.4 Scenery Resources - Existing Landscape Character Units:
Landscape Character Units are the product of combining the physical and cultural landscape
character settings. Thirteen landscape character units are found within the project site area (Fig
6). The suburban valley plains unit comprises 28% of the project site area. The suburban river
channel unit comprises 21 % of the project site area. The natural river channel and suburban river
terrace units comprise 16% and 13% of the project site area. The rest of the project site area
(18%) is comprised of the natural river terrace (9%), urban river channel (5%), industrial river
channel (4%), natural valley plains (2%), urban valley plains (2%), and industrial river terrace
units (1%).

2.2.5 Scenery Resources - Future Landscape Character Units:
The suburban valley plains will increase to 30% in future conditions. The suburban river channel
will increase to 29% by reducing the natural river channel to 9% (Fig 7). The suburban river
terrace will increase to 22% by reducing the natural river terrace to less than 1% of the project
site area. The rest of the project site area (16%) is comprised of the natural river channel (9%),
urban river channel (4%), industrial river channel (2%), industrial river terrace (1 %) and urban
valley plains units (1%).

2.2.6 Parks and Recreation Resources:
According to the Maricopa County L1A local parks do not presently exist within the project site
area (Fig 9). However, there are three golf courses that comprise 10% of the project site area:
Coyote Lakes Parkway, Riverview, and Willocreek & Willowbrook golf course. The regional trail
system is a significant regional component that is within the project site area that is located along
the Agua Fria River.

2.2.7 Open Space Resources:
Areas designated as floodway and flood fringe (Fig 11) that are associated with the Agua Fria
River drainage feature that passes along the project study area are. the most significant open
space areas within the project site area. These floodplain lands are located on the west of the
project site area. Open Space Conservation areas comprise 2% of the project site area.
According to the MAG Desert Spaces Plan, these areas should be conserved to protect open
space resource quality and minimize the impacts of development or land use activities. Areas
that are not developed should remain nearly in its natural condition, while areas that have been
altered should be rehabilitated to conserve open spaces.
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3.0 Landscape Analysis
The following is a summary of the compatibility of the preliminary range of possible structure types,
structural methods and landscape design themes with the combined landscape resources (scenery,
recreation and open space) of the 10ih Avenue & Union Hills project site area. The compatibility class
maps for the individual resource inventories are included in the report (Figs 12-15). For additional
information about the approach used in the analysis of landscape resources, please refer to the Flood
Protection Structure Types, Structural Methods and Landscape Design Themes Handbooks which are
available on the District's web site.

3.1 Structure Types Compatibility - Existing Combined Resources:
The Existing Combined Resources Structure Types Compatibility Class Map for the project site area
(Fig 16) indicates that natural structures (i.e. those associated with floodplain preservation and
restoration) are the only structure types (Compatibility Class 1) that will be compatible with the
floodplain lands contained within the project study area. The Structure Types Compatibility Class
Map indicates that a portion of the project site area has the following range of possible structure
types: natural structures, underground structures, levees, conveyance channels, storage basins
(compatibility class 5.1) at small scales. The rest of the project site area has the entire range of
possible structure types including natural structures, underground structures, levees, conveyance
channels, storage basins and flood retarding structures (Compatibility Class 6) at medium scales will
be compatible with landscape resources in the remainder of the project site area. Scale and
compatibility descriptions are contained in table 2 & 3.

3.2 Structure Types Compatibility - Future Combined Resources:
Structure types compatibility based upon future conditions remains essentially the same as for
existing conditions (Figure 17).

3.3 Structural Methods Compatibility - Existing Combined Resources:
The Combined Existing Resources Structural Methods Compatibility Class Map (Fig 22) indicates the
natural method (Compatibility Class 1) is the only compatible structural method within the floodway
and flood fringe areas of the project site area. Compatibility class 3, which includes the Semi-Soft,
Soft and Natural Methods are compatible with landscape resources in the remainder of the project
study area.

3.4 Structural Methods Compatibility - Future Combined Resources:
Structural methods compatibility based upon future conditions combined resources within the project
site area remain unchanged from those indicated above in section 3.3 (Fig 23).

3.5 Landscape Design Theme Compatibility:
The Natural Lower Sonoran Desert Riparian and Hydro-riparian landscape design themes will be
compatible within the bottom areas of any flood hazard mitigation structures proposed within the
project study area. The Natural and Semi-natural Sonoran Desert landscape design themes will be
compatible in all other areas of the project site area where a natural appearance is desired.
Application of the more culturally influenced landscape design themes such as the Enhanced Desert,
Desert Park or Desert Oasis themes may be appropriate to apply if the local community indicates that
a suburban landscape design theme is more in keeping with the desired character for the project site
area.
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4.0 Recommendations

1. Identify local community parks and their recreation functional requirements that are planned in the
future within the study area and seek opportunity to integrate these requirements with the
resource protection/enhancement and flood hazard mitigation functional requirements of the
project.

2. Identify and incorporate opportunities for implementing the local community trail system as an
integral part of the project

3. Utilize the range and scales of structure types, structural methods and landscape design themes
that are identified in section 3.0 as compatible with the landscape resources of the project study
area for development of context sensitive flood hazard mitigation project alternatives (see table
4.1 below).

4. Conduct a more detailed site analysis of the project study area to identify opportunities for
preserving any remaining natural resources, enhance/improve the existing condition of landscape
resources of the project study area and to identify opportunities to incorporate local community
recreation multi-use functions into project alternatives.

5. Integrate the aesthetic and multiple use guidelines referenced in section 5.0 in all phases of
project planning and design.

6. Develop a minimum of one alternative that is designed to be context sensitive to the maximum
degree possible (i.e. one that is acceptable to the local community, compatible with the
environment and effective in reducing the risks of flooding).

7. Assess the effectiveness of floodplain preservation & restoration as a strategy for reducing the
risks of flooding within the project study area.

4.1 Range of Context Sensitive Flood Hazard Mitigation Solutions

Structure Types (Small* or Medium*) Structural Methods Landscape Design Themes
*Refer to Table 2

Natural Structure Natural Method Natural Lower Sonoran Desert

Underground Pipe Soft-Structural Natural Lower Sonoran Desert Riparian

Channel Levee Semi-Soft Semi-Natural Sonoran Desert

Conveyance Channel Enhanced Desert

Storage Basin Desert Park

Desert Oasis

. Desert PlazaTheme
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FLOOD PROTECTION STRUCTURE TYPES

Table 1 Flood Protection Structure Type. and thler PotentIal to Achel.".
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 lheir overall

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 forthe Landscaping andAestheticTreatment
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.

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

flood control structure types that have the potential to be context sensitive
wtth the valued characteristics of the scenery. recreation and open space
environments of Maricopa County. Future updates of this handbook will
indude 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.

Six Flood Control Structure Types that are frequently considered. evaluated
and recommended in District Area Drainage and Watercourse Master
Planning studies, Project PrlHtesigns and FInal Designs are listed In Table
1 below.
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potential to modify and achieve context sensitivity with the landscape
settings commonly (ound within Maricopa County. Wrthin 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.

The physical dimension or ~scale~ of the structure types relative to the size
of the features in the surrounding landscape setting also influences the
perceived ability of nood control structures to achieve context sensitivity

with the visual environments in which the)' are placed. The size and depth of
large scale nood 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:

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.

Table 2 Flood Protection Structure Type, Scale $ub.classe,
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Compatibility Classes & The Range
of Compatible Structure Types

TABLE 1

Compatibi lity
Class

Class 1

Class 2

Class 3

Class 4

Class 5

Class 6

Underground
Pipe

Channel
Leve

Convyance
Channel

Storage
Basin

Dam

•

Structure Types
Scale Sub-Classes Table

TABLE 2

Structure Type Scale Sub-Cass Physical Dimension

Non-Structural NA NA

Underground Pipe NA NA

Small Up to 6 fl height and up to 25 fl width
Channel Levee Medium 6-10 fl height and 2,5-100 fl width

Large 10 fl+ height and 100 fl+ width

Small Up to 5 fl depth and up to 25 fl width
Conveyance Channel Medium 5-8 fl depth and 25-100 fl width

Large 8 fl+ depth and 100 fl+ width

Small Up to 8 fl depth and 5 acres in size
Storage Basin Medium Up to 8 fl depth (60%), up to 15 fl depth (40%) and 5-20 acres in size

Large 15 fl+ height and 20+ acres in size

Small Up to 10 fl high and up to 1 mile in total length
Dam Medium 10-15 fl high and 1-2 miles in total length

Large 15 fl+ height and 2+ miles in total length



Compatibility Sub-Classes & The
Range of Compatible Structure Types

•

TABLE 3

Compatibility
Class

Class 1

Class 2 2

Class 3 3.1

Class 3 3.2

Class 3 3.3

Class 4 4.1

Class 4 42

Class 4 4.3

Class 4 4.4

Class 4 4.5

Class 5 5.1

Class 5 5.2

Class 5 5.3

Class 5 5.4

Class 5 5.5

Class 5 5.6

Class 6 6.1

Class 6 62

Class 6 6.3

Class 6 6.4

Class 6 6.5

Compatible with Non-5truaural and Underground Pipe

Compatible with Non-5tructural, Underground Pipe and SMALL Channel Levee

Compatible with Non-5tructural, Underground Pipe and MEDIUM Channel Levee

Compatible with Non-Structural, Underground Pipe and LARGE Channel Levee

Compatible with Non-Structural, Underground Pipe, SMALL Channel Levee, and
SMALL Conve ance Channel
Compatible with Non-Structural, Underground Pipe, MEDIUM Channel Levee, and
SMALL Conve ance Channel
Compatible with Non-Structural, Underground Pipe, MEDIUM Channel Levee, and
MEDIUM Conve ance Channel
Compatible with Non-Structural, Underground Pipe, MEDIUM Channel Levee, and
LARGE Conve ance Channel
Compatible with Non-Structural, Underground Pipe, LARGE Channel Levee, and
LARGE Conve ance Channel
Compatible with Non-Structural, Underground Pipe, SMALL Channel Levee, SMALL
Conve ance Channel, and SMALL Stora e Basin
Compatible with Non-Structural, Underground Pipe, MEDIUM Channel Levee, SMALL
Conve ance Channel, and SMALL Stora e Basin
Compatible with Non-Structural, Underground Pipe, MEDIUM Channel Levee, SMALL
Conve ance Channel, and MEDIUM Stora e Basin
Compatible with Non-Structural, Underground Pipe, MEDIUM Channel Levee, MEDIUM
Conve ance Channel, and MEDIUM Stora e Basin
Compatible with Non-Structural, Underground Pipe. MEDIUM Channel Levee, LARGE
Conve ance Channel, and MEDIUM Stora e Basin
Compatible with Non-Structural, Underground Pipe, LARGE Channel Levee, LARGE
Conve ance Channel, and LARGE Stora e Basin
Compatible with Non-Structural, Underground Pipe, SMALL Channel Levee, SMALL
Conve ance Channel, SMALL Stora e Basin and SMALL Dam
Compatible with Non-Structural, Underground Pipe, SMALL Channel Levee, MEDIUM
Conve ance Channel, SMALL Stora e Basin and MEDIUM Dam
Compatible with Non-Structural, Underground Pipe, MEDIUM Channel Levee, MEDIUM
Conve ance Channel, MEDIUM Stora e Basin and MEDIUM Dam
Compatible with Non-Structural, Underground Pipe, MEDIUM Channel Levee, LARGE
Conve ance Channel, MEDIUM Stora e Basin and LARGE Dam
Compatible with Non-Structural, Underground Pipe, LARGE Channel Levee, LARGE
Conve ance Channel, LARGE Stora e Basin and LARGE Dam
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Existing Landscape Character Units Structure Types Compatibility
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Future Landscape Character Units
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Parks & Recreation Resources
Structure T~es Compatibility _

Parks & Recreation Resources Structure Types Compatibility
Compatibility Class 5

Compatibility Class 6

e---e Maricopa Regional Trail System

Reference Features

o Study Area

Project Site
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Rail-Road

Sources

Major Arterial
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.11 Streams
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- Flood Control District of Maricopa County Landscape Inventory
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Prepared by (l)
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: ~' . Open S~ace Resources
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FLOOD PROTECTION STRUCTURAL METHODS

Introduction
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Structure Types
Compatibility Classes Matrix

TABLE 4

Compatibility
Class

Class 1

Class 2

Class 3

Class 4

Soft
Structural

Semi-Soft
Structural

Enhanced
Hard

Structural

Semi-Hard
Structural

Hard
Structural

•

Class 5

Class 6
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107th Avenue and Union Hills Drive OCR

Existing Landscape Character Units
Strucfural Methods Compatibility _

Existing Landscape Character Units Structural Methods Compatibility
_ Compatibility Class 1

Compatibilrty Class 3

Compatibility Class 4

_ Compatibility Class 6

Reference Features

c:::J Study Area

- Project Site
_ Highways

Rail-Road

Sources

Major Arterial
Collector Streets

.11 Streams

FCD Structures

•
- Flood Control District of Maricopa County landscape Inventory

& Analysis (lIA). 2008
- Existing landscape Character Flood Protection Structural

Methods Compatibility Ratings Matrix, 2008
- Existing landscape Character Units Map, 2008

Prepared by ~
Flood Control District of Mancopa County

June 2010

o 0.5 2•••..::====:::::1••••••_Miles

1 inch =1 miles

Figure 18
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',.", . 107th Avenue and Union Hills Drive OCR

Future Landscape Character Units
_______S_t_ru_c_t_u_re_Tyj?es Compatibility _

Future Landscape Character Units Structure Types Compatibility Reference Features----
Compatibility Class 1
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Compatibility Class 6.5

c:::J Study Area

==- Project Site
_ Highways

Rail-Road

Sources

Major Arterial
Collector Streets

.11 Streams

FCD Structures

- Flood Control District of Maricopa County Landscape Inventory
& Analysis (L1A), 2008

• Future Landscape Character Units Structure Types
Compatibility Ratings Matrix, 2008

• Future Landscape Character Units Map, 2008

Prepared by ~
Flood Control District of Maricopa County

June 2010

o 0.5

1 inch = 1 miles

Figure 19



107th Avenue and Union Hills Drive OCR

Parks & Recreation Resources
Structural Methods Compatibility _

Parks & Recreation Resources Structural Methods Compatibility
Compatibility Class 3

..-. Maricopa Regional Trail System

Reference Features

CJ Study Area

- Project Site
_ Highways

Rail-Road

Sources

Major Arterial
Collector Streets

.11 Streams

FCD Structures

•
- Flood Control District of Maricopa County Landscape Inventory

& Analysis (L1A), 2008
- Parks & Recreation Resources Flood Protection Structural

Methods Compatibility Ratings Matrix, 2008
- Parks & Recreation Resources Map, 2008

Prepared by (I)
Fiood Control District of Mancopa County

June 2010

o 0.5 2___..::==:::J Miles

1 inch =1 miles

Figure 20



107th Avenue and Union Hills Drive OCR

Open Space Resources
Structural Methods Compatibilitv _

Open Space Resources Structural Methods Compatibility
_ Compatibility Class 1

Compatibility Class 3

Reference Features

c:J Study Area

- Project Site
~ Highways

Rail-Road

Sources

Major Arterial
Collector Streets

.11 Streams

FCD Structures

o
•

- Maricopa Association of Govemments
- USDI Bureau of Land Management
- Flood Control District of Maricopa County Landscape Inventory

& Analysis (L1A), 2008
- Open Space Resources Flood Protection Structural

Methods Compatibility Ratings Matrix, 2008
• Open Space Resources Map, 2008

Prepared by ~
Flood Control District of Maricopa County

June 2010

~5 2___-==== Miles
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Figure 21



107th Avenue and Union Hills Drive DCR

Existing Combined
Structural Methods Compatibility _

Existing Combined Structural Methods Compatibility
_ Compatibility Class 1

Compatibility Class 3

Compatibility Class 4

_ Compatibility Class 6

Reference Features

CI Study Area

=- Project Site
Highways

Rail-Road

Sources

Major Arterial
Collector Streets

.11 Streams

FCD Structures

•
• Flood Control District of Maricopa County Landscape Inventory

& Analysis (lIA)
• Exisling Landscape Character Units Flood Protection

Structural Methods Map, 2008
• Par1<s & Recreation Resources Flood Protection Structural

Methods Map, 2008
- Open Space Resources Flood Protection Structural

Methods Map, 2008

Prepared by (I)
Flood Control District of Maricopa County

June 2010

o 0.5 2____====- Miles

1 inch =1 miles

Figure 22
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107th Avenue and Union Hills Drive OCR

Future Combined
Structural Methods Compatibility _

Future Combined Structural Methods Compatibility
_ Compatibility Class 1

Compatibilrty Class 3

Compatibility Class 4

_ Compatibility Class 6

Reference Features

c:::J Study Area

- Project Site
_ Highways

Rail-Road

Sources

Major Arterial
Collector Streets

.11 Streams

FCD Structures

•
- Flood Control District of Maricopa County Landscape Inventory

& Analysis (L1A)
- Future Landscape Character Units Flood Structural

Protection Methods Map, 2008
- Parl<s & Recreation Resources Flood Protection Structural

Methods Map, 2008
- Open Space Resources Flood Protection Structural

Methods Map, 2008

Prepared by ~
Flood Control District of Maricopa County

June 2010

o 0.5 2___-===::::J Miles

1 inch =1 miles

Figure 23
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LANDSCAPE DESIGN THEMES

Introduction
The planning and design of flood control facilitles to preserve the nalural beauty of
Sonoran Desert landscapes and protect local communrty character is a primary goal of
the landscaping and aesthetic trealment 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 earty step in the planning and design of flood oootl"Ol facilities to
be context sensitive with the visual environments of Maricopa County.

Landscape design themes identify the desired overall "'ook" for flood control projects for
specific landscape settings. The landscape design theme, as intended herein, is a visual
design concept that is established 10 unify the visual appearance of flood 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 acale, landform gradIng. plant materials selection
and arrangement, and use of other materials, forms, colors and textures, to achieve the
desired appearance.

The purpose is to provide guidance for the identification and application of landscape
design themes that will enable District flood control projects to 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.

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 Bre intended to
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 to specific
landscape settings.

Natural Sonoran Desert Uplands Theme Natural Lower Sonoran Desert Riparian Theme Natural Sonoran Desert Uplands Riparian Theme Natural Sonoran Desert Hydro Riparian Theme Natural Lower Sonoran Desert Theme
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Landscape Design Themes Compatible
with Landscape Character Units

TABLE 5

1 2 3 4 5 6 7 8 9 10

Natural Natural Natural Natural Natural Semi- Enhanced Desert Desert Urban

Sonoran Desert Character Type
Sonoran Sonoran Lower Lower Sonoran Natural Desert Park Oasis Plaza
Desert Desert Sonoran Sonoran Desert Sonoran
Upland Upland Desert Desert Hydro Desert

Riparian Riparian Riparian

Landscape Character Units
Natural River Channel IC IC IC C C C IC IC IC IC
Rural River Channel IC IC IC C C C IC IC IC IC
Suburban River Channel IC IC IC C C C C e C IC

Urban River Channel Ie IC IC C C C C C C C
Industrial River Channel IC IC IC C C C r. r. C IC

Natural River Terrace IC IC IC C C C IC IC IC IC
Rural River Terrace IC IC IC C C C IC IC IC IC
Suburban River Terrace IC IC IC e C C C C C IC

Urban River Terrace IC IC IC C C C C C C C
Industrial River Terrace IC IC IC C C C C C C IC

Natural Valley Plain IC IC C C C C IC IC IC IC
Rural Valley Plain IC IC C C C C IC IC IC IC
Suburban Valley Plain IC IC C C C C C C C IC
Urban Valley Plain IC IC C C C C C C C C
Industrial Valley Plain IC IC r. C r. C C C C IC

Natural Valley Wash IC IC IC C C C IC IC IC IC
Rural Valley Wash IC IC IC C C C IC IC IC IC
Suburban Valley Wash IC IC IC C C C C C C IC
Urban Valley Wash IC IC IC C C C C C C C
Industrial Valley Wash IC IC IC C C C r r. e IC

Natural Arroyo IC C IC IC C C IC IC IC IC
Rural Arroyo IC C IC IC C C IC IC IC IC
Suburban Arroyo IC C IC IC C C C C C IC
Urban Arroyo IC C IC IC C C C e C
Industrial Arroyo IC C IC IC C C C e C IC

Natural Upper Bajada C C IC IC C C IC IC IC IC
Rural Upper Bajada C C IC IC C C IC IC IC IC
Suburban Upper Bajada C C IC IC C C C C C IC
Urban Upper Bajada C C IC IC C C C C C
Industrial Upper Bajada e e Ie IC C C C C C IC

Natural Lower Bajada C C IC IC C C IC IC IC IC
Rural Lower Bajada C C IC IC C C IC IC IC IC
Suburban Lower Bajada C C IC IC C C C C C IC
Urban Lower Bajada C C IC IC C C C C C C
Industrial Lower Bajada C C IC IC C r C C C IC

Natural Volcanic Field C C IC IC C C IC IC IC IC
Rural Volcanic Field C C IC IC C C IC IC IC IC
Suburban Volcanic Field C C IC IC C e C C C

>
IC

Urban Volcanic Field C C IC IC C C C C C
Industrial Volcanic Field C C IC IC C C C C C IC

Natural Foothills C C IC IC C C IC IC IC IC
Rural Foothills C C IC IC C C IC IC IC IC
Suburban Foothills C C IC IC C C C C C IC
Urban Foothills C C IC IC C C C C C
Industrial Foothills C C IC IC C C C C C IC

Natural Mountains C C IC IC C C IC IC IC IC
Rural Mountains C C IC IC C C IC IC IC IC

Suburban Mountains C C IC IC C C C C C IC
Urban Mountains C C IC IC C C C C C C
Industrial Mountains C C IC IC r r r r C IC

C = Compatible with Landscape Design Theme
IC =Incompatible with Landscape Design Theme
Landscape Character Units within Lower EI Mirage CAR



Landscape Design Themes Compatible
with Parks & Recreation Resources

TABLE 6

1 2 3 4 5 6 7 8 9 10

Natural Natural Natural Natural Natural Semi- Enhanced Desert Desert Urban

Sonoran Desert Character Type Sonoran Sonoran Lower Lower Sonoran Natural Desert Park Oasis Plaza
Desert Desert Sonoran Sonoran Desert Sonoran
Upland Upland Desert Desert Hydro Desert

Riparian Riparian Riparian

~
Wilderness Areas C C C C C IC IC IC IC IC
National Monuments C C C c e Ie IC IC IC IC

National Wildlife Refuges I Preserves C C C e e IC IC IC IC IC
Other BLM Lands C C C C C C C C IC IC
Other National Forest Lands C C C C c C C C IC IC

~
State Parks (None) C C C C C IC IC IC IC IC
Wildlife Areas C C C C C IC IC IC IC IC

Regional
County Regional Parks C C C C C IC IC IC IC IC
County Recreation Areas C C C C C C IC IC IC IC
City Regional Parks C C C C C C IC IC IC IC
City Mountain Preserves C C C C C IC IC IC IC IC
Maricopa Regional Trail System

--
C C C C C C C C C C

.b2£.!!.!
City and County Parks .-

Rural C C C C C C C C C C
Suburban C C C C C C C C C C
Urban -- C C C C C C C C C C

Other Recreation Areas
Golf Courses C C C C C C C C C C

C =Compatible with Landscape Design Theme
IC =Incompatible with Landscape Design Theme
Parks & Recreation Resources within Lower EI Mirage CAR

•



Landscape Design Themes Compatible
with Open Space Resources

TABLE 7
1 2 3 4 5 6 7 8 9 10

Natural Natural Natural Natural Natural Semi- Enhanced Desert Park Desert Urban

Sonoran Desert Character Type
Sonoran Sonoran Lower Lower Sonoran Natural Desert Oasis Plaza

Desert Desert Sonoran Sonoran Desert Hydro Sonoran
Upland Upland Desert Desert Riparian Desert

Riparian Riparian

Desert Spaces Open Space Plan
Secured Open Space

Federal
Wilderness Areas e e e e C C IC IC IC IC

National Monuments C C C C e e IC IC IC IC

National Wildlife Refuges I Preserves C e C C C C IC IC IC IC

~
State Parks (None) C e C e e Ie IC IC IC IC

Wildlife Areas e C e e e IC Ie IC IC IC

Regional
County Regional Parks e C e e e C IC IC IC IC
County Recreation Areas e C C e C C IC IC IC IC

City Regional Parks e e C e e Ie IC IC IC IC

City Mountain Preserves e e e C C e IC IC IC IC

onservation Open Spaces C C C e C IC IC IC IC IC

Retention Open Spaces C e C e C e e C IC IC

Other Federal Open Space Lands
BLM C C C e C C C C IC IC
National Forest Lands C C C C C C C C IC IC

Floodplain Lands
Floodways

--
IC IC IC IC IC IC

Floodplain Fringe Areas &
Other Floodplain Zones C C C C C C C IC

C = Compatible with Landscape Design Theme
IC = Incompatible with Landscape Design Theme
Open Space Resources within Lower EI Mirage CAR

•
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Photo 5 - Facing south in channel adjacent to N. l1s th
Ave. approx.

950 feet north of W. Bell Rd.

Photo 7 - Facing east along N. l1s th Ave. approx. 1800 feet north

ofW. Bell Rd.

• •

Photo 6 - Facing north in channel adjacent to N. l1s th Ave. approx.

1300 feet north of W. Bell Rd.

Photo 8 - Facing north overlooking channel adjacent to N. l1s th
Ave.

at its intersection with the Ave. of the Arts.



•

Photo 9 - Facing east along N. l1Sth Ave. approx. 1850 feet south

of W. Union Hills Dr.

Photo 11 - Facing south in channel at southeast corner of

intersection N. l1Sth Ave. and W. Union Hills Dr.

• e

Photo 10 - Facing south in channel adjacent to N. 115th Ave.
approx. 1800 feet south of W. Union Hills Dr.

Photo 12 - Facing east in channel at southeast corner of
intersection N. l1Sth Ave. and W. Union Hills Dr.



• • e

Photo 13 - Facing west in channel at southeast corner of
intersection W. Union Hills Dr. and 114

th
Ave.

Photo 15 - Facing westin channel at southeast corner of
intersection W. Union Hills Dr. and 113

th
Ave.

Photo 14 - Facing east in channel at southeast corner of intersection

W. Union Hills Dr. and 114th Ave.

Photo 16 - Facing east near channel at southeast corner of
intersection W. Union Hills Dr. and 113th Ave.



•

Photo 17 - Facing west near northwest corner of intersection at N.
111th Ave. and W. Union Hills Dr.

Photo 19 - Facing west along south side of W. Union Hills Dr.

immediately east of N. ll1th Ave.

•

Photo 18 - Facing northwest near southwest corner of intersection
at N. ll1 th Ave. and W. Union Hills Dr.

Photo 20 - Facing east near southeast corner of intersection at N.

111th Ave. and W. Union Hills Dr.

e



• • •

Photo 21- Facing northeast, northeast corner of intersection at N.
ll1th Ave. and W. Union Hills Dr.

Photo 23 - Facing southwest, northeast corner of intersection at N.

I11th Ave. and W. Union Hills Dr.

Photo 22 - Facing north, northeast corner of intersection at N. 1U
th

Ave. and W. Union Hills Dr.

Photo 24 - Facing west, adjacent to W. Union Hill Dr. approx. 800
feet east of the intersection at N. I11th Ave. and W. Union Hills Dr.



e

Photo 25 - Facing east, adjacent to W. Union Hills Dr. approx. 1200
feet east ofthe intersection at N. 1Uth Ave. and W. Union Hills Dr.

•

Photo 26 - Facing north approx. 800 feet west of the intersection
at N. lOih Ave. and W. Union Hills Dr.

e

Photo 27 - Facing northeast, southwest corner of intersection at

N. 107th Ave. and W. Union Hills Dr.

Photo 28 - Facing west, southwest corner of intersection at N. lOih

Ave. and W. Union Hills Dr.



e

Photo 29 - Facing southwest in Channel, northeast corner of
intersection at N. loih Ave. and W. Union Hills Dr.

Photo 31- Facing southwest in parking lot, approx. 700 feet
northwest of the intersection at N. 107lh Ave. and W. Union Hills Dr.

e

Photo 30 - Facing south near Channel, northeast corner of
intersection at N. 107lh Ave. and W. Union Hills Dr.

Photo 32 - Facing west in parking lot, approx. 700 feet northwest
of the intersection at N. l07th Ave. and W. Union Hills Dr.

e



e

Photo 33 - Facing east approx. 1000 feet northwest of the
intersection at N. 10ih Ave. and W. Union Hills Dr.

Photo 35 - Facing southwest approx. 1300 feet north and 1000 feet
west of the intersection at N. 10ih Ave. and W Union Hills Dr.

e

Photo 34 - Facing northeast approx. 1000 feet north and 1400 feet
west of the intersection at N. 107lh Ave. and W. Union Hills Dr.

Photo 36 - Facing northeast approx. 800 feet north and 1600 feet
west of the intersection at N. lOih Ave. and W. Union Hills Dr.

e
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Photo 39 - Facing southwest, adjacent to N. ll1
th Ave., approx.

1100 feet south of W. Cimarron Blvd.

Photo 37 - Facing northeast approx. 1300 feet north and 1700 feet
west of the intersection at N. 10ih Ave. and W. Union Hills Dr.

Photo 38 - Facing southwest approx. 1000 feet east and 700 feet
south of the intersection at N. ll1th Ave. and W. Cimarron Blvd.

Photo 40 - Facing east along west side of N. 111th Ave. immediately

south of W. Cimarron Blvd.



-

Photo 41 - Facing north, southeast corner of the intersection at
N. 111lh Ave. and W. Cimarron Blvd.

Photo 43 - Facing east adjacent to Palm Tree Dr. approx. 1200 feet

east of N. 111th Ave.

•

Photo 42 - Facing west, southeast corner of the intersection at N.
ll1th Ave. and W. Cimarron Blvd.

Photo 44 - Facing west adjacent to Palm Tree Dr. approx. 1300 feet

east of N. ll1th Ave.

•
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Photo 45 - Facing east adjacent to N. 107th Ave. approx. 2300 feet

north of W. Union Hills Blvd.

Photo 47 - Facing west,adjacent to N. lOih Ave. approx. 2400
feet north of W. Union Hills Blvd.

•

Photo 46 - Facing west adjacent to N. 10ih Ave. approx. 2150 feet

north of W. Union Hills Blvd.

I"
~ t

'"" ,'\ ...:'" ,

Photo 48 - Facing east adjacent to N. 10ih Ave. approx. 2550 feet

north of W. Union Hills Blvd.

e
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Photo 50 - Facing east in channel, southwest corner of the intersection

at N. loih Ave. and W. Beardsley Rd.. ..
Photo 49 - Facing west in channel, southeast corner of the
intersection at N. loih Ave. and W. Beardsley Rd.

Photo 51 - Facing west in channel adjacent to W. Beardsley Rd.,

approx. 500 feet west of N. loih Ave.

Photo 52 - Facing east in channel adjacent to W. Beardsley Rd.,

approx. 650 feet west of N. 10ih Ave.
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Photo 53 - Facing west in channel, southeast corner of the
intersection at W. Beardsley Rd. and 109th Ave.

Photo 55 - Facing west in channel, southeast corner of the
intersection at N. 111th Ave. and W. Beardsley Rd.

Photo 54 - Facing east in channel adjacent to W. Beardsley Rd. approx.

500 feet east of N. 111th Ave.

Photo 56 - Facing west, southwest corner of the intersection at N.

111th Ave. and W. Beardsley Rd.



e

Photo 57 - Facing south in channel, along north side of W. Beardsley
Rd. and immediately west of N. ll1th Ave.

Photo 59 - Facing east adjacent to W. Beardsley Rd., approx. 1300

feet east of N. 115th Ave.

• •

Photo 58 - Facing west in channel, adjacent to W. Beardsley Rd.,
approx. 900 feet west of N. ll1th Ave.

.'\1

Photo 60 - Facing southwest, approx. 800 feet east of the
intersection at N. 115th Ave. and W. Beardsley Rd.



• • •

Photo 61- Facing east, approx. 67S feet east of the intersection at

N. l1Sth Ave. and W. Beardsley Rd.

Photo 62 - Facing northeast, approx. 600 feet east of the

intersection at N. l1Sth Ave. and W. Beardsley Rd.

Photo 64 - Facing west, southeast corner of the intersection at N.

l1S th Ave. and W. Beardsley Rd.

l _

Photo 63 - Facing west, approx. 3S0 feet east of the intersection at

N. l1S th Ave. and \II( Beardsley Rd.



• • •

Photo 6S - Facing south, southeast corner of the intersection at N.

l1S th Ave. and W. Beardsley Ave.

Photo 66 - Facing south, southwest corner of the intersection at N

l1Sth Ave. and W. Beardsley Ave.
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Attendees:

Location:

1:00 p.m.
3:00 p.m.

GOODW:IN~
A SHALU

AGENDA
2009C036 Assignment #2
MEETING #1 - KICKOFF

107th Avenue and Union Hill Drive
Phase 2 - Alternatives Analysis

September 23, 2010
1:00 p.m. - 3:00 p.m.

Burke Lokey - FCDMC
Bobbie Ohler - FCDMC
Steven Tucker - FCDMC
Dennis Holcomb - FCDMC
Chuck Christiansen - MCDOT (unavailable)
Burton Charron - City of Peoria
Jeff Davidson - City of Surprise
Warren Russell - Goodwin and Marshall, Inc.
Matt Goodwin - Goodwin and Marshall, Inc.
Andy Baron - Anderson-Baron
Tom Durant - Anderson-Baron

Flood Control District Offices
2801 West Durango Street
Phoenix, Arizona 85009

• Introductions
• Project History
• Phase 1 DCR Findings
• Overview of Expanded Project Boundary
• Context and Sensitive Flood Hazard

Mitigation Planning and Design Approach 
Overview

• CSFHM - Goals
• Stakeholder Input and Responsibilities
• Alternative Analysis Goals
• Current Project Scheduling
• Phase 2 Revised Hydrology Findings
• Phase 2 Preliminary HEC-RAS I Flood

Plain Delineation Findings

Goodwin and Marshall, Inc.

6909 West Ray Road #15 - Chandler, Arizona 85226 - 602-218-7285



• MEETING NOTES
2009C036 Assignment #2
MEETING #1 - KICKOFF

10ih Avenue and Union Hill Drive
Phase 2 - Alternatives Analysis

September 23, 2010
1:00 p.m. - 3:00 p.m.

Attendees: Burke Lokey (BL)
Bobbie Ohler (BO)
Steven Tucker (ST)
Burton Charron (BC)
Jeff Davidson (JD)
Warren Russell (WR)
Matt Goodwin (MG)
Andy Baron (AB)
Tom Durant (TO)

- FCDMC
- FCDMC
- FCDMC
- City of Peoria (COP)
- City of Surprise (COS)
- Goodwin and Marshall, Inc. (GM)
- Goodwin and Marshall, Inc.
- Anderson-Baron (A-B)
- Anderson-Baron

Location: Flood Control District Offices
2801 West Durango Street
Phoenix, Arizona 85009

•

The purpose of this meeting was to serve as the Phase 2 kick-off for the above referenced project.
Discussions were primarily focused on project history, findings of the Phase 1 report, explanation of
the expanded project boundary, preliminary hydrologic and hydraulic findings, scheduling and CSFHM
and Alternative Analysis study goals.

The results of the Phase 1 report were in concert with the flooding complaints received by the City of
Peoria (COP) and the City Surprise (COS) for the areas discussed above. Additionally, the OCR
determined the flood hazards appear to be largely caused by the fact the 107'h Avenue, Union Hills
Drive, and the subject developments do not have an organized storm drain system and rely upon
overland flow and undersized roadside swales to convey storm water through the study area.

Through discussions with the District it was determined that the Phase 2 study area would extend
south approximately 1 mile to the watershed area confluence with the Agua Fria River. The
expansion of the study area is necessary to ensure any flood mitigation alternatives explored do not
have a negatiye effect on downstre~m properties.

The preliminary hydrology and hydraulic findings indicate that the existing drainage facilities along
Union Hills Drive, 115th Avenue, and the channel section south of Bell Road do not have sufficient
capacity to convey the 100 year design event. A technical memorandum for the revised hydrology
and the existing conditions HEC-RAS model will be complete by Monday, October the 4th and
submitted to the District for review Tuesday, October the 5th

.

Goodwin and Marshall, Inc.
6909 West Ray Road #15 - Chandler, Arizona 85226 - 602·218·7285



Discussions were had regarding the fact that, the project hydrology utilizes NOAA2 rainfall data and
based on the findings of current District projects revising Hydrology from NOAA2 to NOAA14, the
storm discharges may be substantially reduced should NOAA14 rainfall data be utilized. However
due to the extensive nature of the project watershed area and for continuity sake, the NOAA2
discharges will be utilized in the Phase 2 study until such time the District directs otherwise.
Additionally it was noted that the COS has completed the construction of the north lane, curb and
sidewalk of Union Hills Drive from 111 th to 115th Avenue - GM will coordinate with District survey staff
on obtaining as built survey information for Union Hills Drive for potential inclusion in the HEC-RAS
model.

Discussions were had by the stakeholders regarding the limits of the Alternative Analysis study area,
the result of which was substantially in concert with the Phase 2 scope of work. The Alternative
Analysis study area will include the following corridors:

•
•
•
•

107'h Avenue
Union Hills Drive
111 th Avenue
115th Avenue

- Beardsley Road to Union Hills Drive
- 107'h Avenue to 115th Avenue
- Beardsley Road to Union Hills Drive
- Beardsley Road to Bell Road

•

CSFHM Overview

The District has provided the Landscape Inventory & Analysis (L1A) for use in the CSFHM process.
Anderson Baron will be responsible for verification of L1A data and coordination with the City of
Surprise, City of Peoria and Maricopa County planning on the Community Inventory and Analysis
(CIA). Goodwin and Marshall, Inc. will be responsible for the Flood Inventory & Analysis and
coordination and implementation of all data above into the CSFHM Base Map. The CSFHM process
is intended to culminate in the stakeholder meeting currently scheduled for the CSFHM work session
in which the range of possible flood mitigation solutions will be analyzed for acceptability,
compatibility, effectiveness; resulting in a total of four solutions (including one do nothing) chosen for
further study.

Project Goals

Through input from all stakeholders the project goals were identified as following:

• Provide Solutions for the flooding occurring on 107th Avenue, Union Hills Drive, and 115th

Avenue. The 100 year design event is preferable however solutions utilizing the 10 year event
will be analyzed should the 100 year event become infeasible.

• Provide Solutions that take into consideration the ultimate Transportation needs of 107th

Avenue, Union Hills Drive, and 115th Avenue.
• Provide Solutions that take into consideration the ultimate utility needs for the City of Peoria,

and the City of Surprise.
• Provide Solutions that take into consideration the ultimate ParkslTrails/Multi-use requirements

of the City of Peoria, the City of Surprise, Maricopa County and neighborhood/public input.
• Provide Solutions that may be phased and accomplish the goals above.

The considerations discussed above should focus on allowing adequate ROW, identifying facility
locations in cross-section, and balancing the cost of temporary solution elements with the ultimate
solution goals.

Goodwin and Marshall, Inc.
6909 West Ray Road #15 - Chandler, Arizona 85226 - 602·218·7285
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Design

For continuity, all drainage design criteria shall be performed per the FCDMC manuals (City of
Surprise and City of Peoria drainage criteria are not applicable for this alternative analysis).

Based on current right-of-way ownership, roadway and utility design input for 107th Avenue will be
provided by City of Peoria, 115th Avenue will be provided by the City of Surprise, and 111 th Avenue
and Union Hills Drive will be provided by City of Surprise, City of Peoria and MCDOT. It was
determined that the Alternative Analysis is not the appropriate forum to identify maintenance
responsibilities for the roadways or drainage facilities that ownership is in question - this would be
done as part of the IGA prepared in conjunction with the final design.

Action List

Goodwin and Marshall
• Finalize Hydrology and HEC-RAS for submittal to the District for Review
• Coordinate with COS and COP on Roadway/Utility Cross Sections
• Coordinate with AB, COS, COP, MCDOT on L1A and CIA findings
• Coordinate with AB on preparation of CSFHM Base Map
• Coordinate with District on obtaining as-built information for Union Hills Drive.
• Prepare a predictive analysis to be utilized indicating whether each Flood Hazard Mitigation

solution is acceptable, compatible or effective.

Anderson-Baron
• Contact Maricopa County Trails Department (Chris Cougar), COS Parks (Hobart Wingard),

and COP Parks (Jeff Sargent) in order to development CIA.
• Review District L1A report, review aerial photography and perform field reconnaissance to

ensure the report is conformance with existing conditions. Review appropriate general plan
information to ensure L1A report is in conformance with future conditions.

• Prepare the CSFHM project base map that includes data gathered from the CIA, L1A and FIA
inventories.

Flood Control District
• Review project schedule to ensure public meeting dates proposed are appropriate when

compared to the projected status of the project.

Please contact Warren Russell at wrussell@gmcivil.com or 602-218-7285 should any revisions or
corrections be requested .

Goodwin and Marshall, Inc.
6909 West Ray Road #15 - Chandler, Arizona 85226 - 602-218-7285
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2009C036 Assignment #2
MEETING #1 - CSFHM Work Session

10th Avenue and Union Hill Drive
Phase 2 - Alternatives Analysis

October 20, 2010
2:00 p.m. - 5:00 p.m.

GOODWIN~
. SHALL~

AGENDA

Prospective Attendees:
Burke Lokey
Bobbie Ohler
Steven Tucker
Dennis Holcomb
Chuck Christiansen
Burton Charron
Jeff Davidson
Warren Russell
Matt Goodwin
Andy Baron
Tom Durant

- FCDMC
- FCDMC
- FCDMC
- FCDMC
- MCDOT
- City of Peoria
- City of Surprise
- Goodwin and Marshall, Inc.
- Goodwin and Marshall, Inc.
- Anderson-Baron
- Anderson-Baron

•

Location:

2:00 p.m.
5:00 p.m.

Flood Control District Offices
2801 West Durango Street
Phoenix, Arizona 85009

• Review Meeting 1 Notes and Project Goals
• Review Findings of the Flood Context Inventory, Land

Resources Inventory, and Community Context Inventory
• Review Findings of Flood Hazard Mitigation Solutions

Analysis and Context Sensitive Flood Hazard Mitigation
Solution Analysis

• Review Study Area Roadway Cross-Section Analysis
• Alternatives Formulation and Evaluation Work Session

Goodwin and Marshall, Inc.

6909 West Ray Road #15 - Chandler, Arizona 85226 - 602·218·7285
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MEETING NOTES
2009C036 Assignment #2

MEETING #2 - CSFHM Work Session
107th Avenue and Union Hill Drive
Phase 2 - Alternatives Analysis

October 20, 2010
2:00 p.m. - 5:00 p.m.

Attendees:

Location:

Burke Lokey (BL)
Bobbie Ohler (BO)
Dennis Holcomb (DH)
Chuck Christiansen (CC)
Burton Charron (BC)
Jeff Davidson (JD)
Warren Russell (WR)
Tom Durant (TD)

Flood Control District Offices
2801 West Durango Street
Phoenix, Arizona 85009

-FCDMC
-FCDMC
- FCDMC
- MCDOT
- City of Peoria
- City of Surprise
- Goodwin and Marshall, Inc.
- Anderson-Baron

•

The purpose of this meeting was to serve as a CSFHM and Alternative Analysis Formulation and
Evaluation Work Session.

Review Meeting 1 Notes and Project Goals
• CC asked that the 10 year design event be removed from Goal 1.
• JD asked that Bell Road be added to Goal 2.
• DH asked that additional CSFHM Goals be added.
• BO asked that Blue Stake information be surveyed and included in the 15% set of plans.
• BO stated that the district surveyors will most likely not be able to survey the blue stake

markings based on their current workload. Surprise, Peoria, and MCDOT volunteered their
survey services (if available) for this work.

Please find the Revised Project Goals below -
~ Develop Context Sensitive Solutions for the flooding occurring on 10th Avenue, Union

Hills Drive, and 115th Avenue. The 100 year design event is preferable however solutions
utilizing a lesser event will be analyzed should the 100 year event become infeasible.

~ Develop solutions that are context sensitive with the landscape setting of the project study
area.

~ Provide solutions that preserve existing recreation & open space resources and take into
consideration the ultimate Parksffrails/Multi-use requirements of the City of Peoria, the
City of Surprise, Maricopa County and neighborhood/public input.

~ Provide solutions that take into consideration the ultimate transportation and utility needs
of 107th Avenue, Union Hills Drive, and 115th Avenue and Bell Road.

~ Provide solutions that may be phased and accomplish the goals above.

Goodwin and Marshall, Inc.
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Review Findings of the Flood Context Inventory
• CC found the Overall Flood Hazard Rating methodology to be a potential liability for

MCDOT and if the group wished to publish any of the Risk Assessment findings or risk
descriptors then he would need to obtain approval from MCDOT's legal department.

• It was recommended and agreed that the Flood Hazard Rating be removed from this
projects CSFHM process as it has no bearing on the final outcome.

• DH would look into the methodology developed by G&M and evaluate if the CSFHM
Design Guidelines should be amended.

Review Findings of the Land Resources Inventory and Community Context Inventory
• The findings in the Land Resources Inventory were confirmed by Anderson-Baron.
• The Community Context Inventory revealed the following:

o Jeff Sargent at the City of Peoria:
• Would like to see pedestrian connectivity to complete an already started trail

system that runs along Beardsley Road.
• The idea was to use existing walks and trails to connect along 10ih or 111 th

Ave. to Union Hills West to 115th and South to Bell Road.
• Discussed a preference for 12' trails but 8' will work. (He does understand that

the existing conditions don't allow for all surfaces to be the same, hard or soft,
also that width may vary)

• Possibility of Trees for shade along area that is undeveloped from Arts of the
Ave to Bell Road on the east side.

• Does not see any need or opportunities for Recreational components

o Hobart Wingard at the City of Surprise:
• Stated that no additional facilities are required or planned for this area of work.
• Would like to also see Pedestrian Connectivity, would be onboard with the

recommendations made by the City of Peoria

o Chris Coover- Maricopa County Parks and Recreation Department:
• This is the Priority 2 area for the regional trail system which would be

implemented 10-15 years from now. Since the County participated on the City
of Peoria Master Planning effort, they are confident that any alignment issues
will be covered by the city in the interim.

Review Findings of Flood Hazard Mitigation Solutions Analysis and Context Sensitive Flood
Hazard Mitigation Solution Analysis

• DH approved of the CSFHM Structure Types predictive matrices and asked that they be
completed for Structural Methods - the matrices are not required for Landscaping.

Review Study Area Roadway Cross-Section Analysis
• The Cross-Section Analysis was approved in concept. In review of the various

transportation master plans in was noted that conflicts existed in the various road
designations - The City of Peoria and MCDOT will pass along the conflicts identified.

o Peoria - 111 th Avenue (Identified as Minor Arterial - should be Major Collector)
o Peoria - Union Hills Drive (Identified as a Major Collector - should be Minor

Arterial)
o MCDOT - 1oih Avenue (Identified as a Principal Arterial should be Minor Arterial)

Goodwin and Marshall, Inc.
6909 West Ray Road #15 - Chandler, Arizona 85226 - 602·218·7285
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Alternatives Formulation and Evaluation Work Session
• CC noted that based historic flooding events and the preliminary findings DCR hydraulic

analysis that Bell Road is subject to overtopping due to the inadequate size of the box
culverts under Bell Road. MCDOT request that the alternative analysis attempt to mitigate
this flooding condition at Bell Road.

o Reconstruction or these boxes to convey the existing conditions flows is deemed
unfeasible due to the existing infrastructure in Bell Road and the high volume of
daily traffic experienced on Bell Road.

o Bell Road may be over topped in a 100 year event however based on county
drainage design guidelines overtopping is limited to a maximum of 6" of depth.

o Upon approval of the methodology contained in the existing conditions hydraulic
model by the District, the flows contained in the model will be modified to identify
the maximum allowable flows that the box culverts can convey.

o Once the maximum allowable flows have been identified, various storage
alternatives will be input into the HEC-1 model in order to identify the location and
size of acceptable detention facilities.

o Possible location of detention facilities identified in the work session were
• 111 th Avenue and Union Hills Drive (Peoria Property)
• 11Sth Avenue and Union Hills Drive (Arizona American Property)
• Existing Canyon Ridge Detention Facilities
• 11Sth Avenue and Bell Road (Commercial properties located both on the

west and east side of 11Sth Avenue)
o JD and DH noted that an alternative to convey the flows west to the Agua Fria at

Bell Road should be investigated.

•

• The work session also identified the following flood mitigation methods, or combination of
methods, be evaluated for the following segment of the project:

o 1oih Avenue (north of Union Hills Drive) - Underground Pipe
o 111 th Avenue (north of Union Hills Drive) - Capture Flows at Union Hill Drive
o Union Hills Drive (10th Ave. to 111 th Ave.) - Underground Pipe
o Union Hills Drive (111 th Ave. to 11Sth Ave.) - Underground Pipe / Utilize

Existing Canyon Ridge Drainage Channel/Detention Basin / Channel along the
north side of Union Hill Drive (Channel could serve as buffer from the WWTF)

o 11Sth Avenue (north of Union Hills Drive) - Not a part of alternative analysis
o 11S Avenue (south of Union Hills Drive) - Underground Pipe / Expand

Existing Canyon Ridge Detention Ponds / Detention Basin (various locations) /
Convey Flows west to Agua Fria (Channel or Underground Pipe)

o Existing Channel (South of Bell Road) - Not a part of alternative analysis

Goodwin and Marshall, Inc.
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• Action List

Goodwin and Marshall
• Coordinate obtaining additional survey data with stakeholders for incorporation into the HEC

RAS model.
• Revise HEC-RAS model to establish allowable outfall flows at Bell Road.
• Evaluate property acquisition potential (Cost/Motivation/Constraints) for construction of new

drainage facilities
• Complete CSFHM Matrix Scenarios
• Update schedule based on additional HEC-RAS study requirements.
• Coordinate Public Notices and Public Hearing Dates.

Flood Control District
• Complete review of existing conditions HEC-RAS model.

City of Peoria
• Confirm availability of land at south end of the WWTP for drainage facilities.
• Coordinate additional survey data.

City of Surprise
• Coordinate additional survey data.

MCDOT
• Coordinate additional survey data.

Please contact Warren Russell at wrussell@gmcivil.com or 602-218-7285 should any revisions or
corrections be requested.
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MEETING NOTES
2009C036 Assignment #2

MEETING #3 - Alternative Analysis Work Session
107th Avenue and Union Hill Drive
Phase 2 - Alternatives Analysis

November 18,2010
9:00 a.m. - 11 :30 a.m.

Attendees:

The purpose of this meeting was to serve as an Alternative Analysis Work Session for the above
referenced project.•
Location:

Burke Lokey
Bobbie Ohler
Steven Tucker
Greg Jones
Burton Charron
Warren Russell
Matt Goodwin
Tom Durant

Flood Control District Offices
2801 West Durango Street
Phoenix, Arizona 85009

-FCDMC
- FCDMC
- FCDMC
- FCDMC
- City of Peoria
- Goodwin and Marshall, Inc.
- Goodwin and Marshall, Inc.
- Anderson-Baron

•

Review Meeting 2 Notes, Project Goals, and Previous Action Items
• The revised project goals were approved.
• The CSFHM Matrix Scenarios were approved.
• Additional Survey Data will be coordinated through the FCD should the FCD not be able to

perform the survey work in a timely fashion then a change order shall be issued to
Goodwin and Marshall to perform the work.

• The FCD shall contact property owners (Arizona American, Stearns Bank, and various
property owners in Coyote Lakes Commercial development) to present the project and
gauge the potential for property acquisition (Cost/Motivation/Constraints) for construction
of new drainage facilities.

• The Public Hearing Date has been set for December 8, 2010 6:00 - 8:00 p.m. @ Paradise
RV Resort 10950 W. Union Hills Dr., Sun City.

Goodwin and Marshall, Inc.

6909 West Ray Road #15 - Chandler, Arizona 85226 - 602-218-7285
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•

•

Review Findings of the Revised HEC-RAS Model
• Based on further review of the topographic information provided by the district (flown

2000), it was determined that substantial improvements had occurred in the study reach
that was not reflected in the topo. Based on this information, Goodwin and Marshall
revised the HEC-RAS model to reflect the improvements contained in the As-built
construction plans for the area.

• The FCD shall perform additionally surveying in the reach south of Bell to the Agua Fria, as
well as on the existing culverts north bell along 115th Avenue and Union Hills Drive for
incorporation into the model.

• It was also discussed that the improvements associated with this project should take into
consideration the existing capacity of the channel south of the Bell - with the intent being
to alleviate any breakout conditions that may exist.

Review Findings Existing Infrastructure Conflict Research
• Existing 6" Sanitary Sewer located at 10th Avenue and Union Hills Drive. Additional

survey information required to evaluate conflict.
• Existing 20" EI Paso Gas located at 111 th Avenue and Union Hills Drive. Additional

coordination with EI Paso Gas necessary to evaluate conflict (required clearance, potential
to lower/cost). May need pothole information in order to determine if crossing is feasible.

• Existing 18" Force Main west of 114th Avenue on Union Hills Drive. Relocation/DIP section
is feasible.

• Various sewer and water crossings in the existing Canyon Ridge Channel along 115th

Avenue. These lines are not anticipated to be impacted.
• Due to the existing traffic loading and various utility conflicts on Bell Road it is not feasible

to expand the existing culvert system under Bell Road .

Goodwin and Marshall, Inc.
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Alternatives Formulation and Evaluation Work Session

Below is a list of the various alternatives that will be pursued at this time. As previously discussed
the system will be evaluated in segments with each segment containing various alternatives.

1. 107th Avenue
a. Underground Pipe

2. Union Hills Drive (107th Avenue to 111th Avenue)
a. Underground Pipe
b. Temporary Channel

3. 111th Avenue
a. Do Nothing

4. Union Hills Drive (111 th Avenue to 115th Avenue)
a. Utilize Existing Canyon Ridge Channel & Construct New Underground Pipe
b. Utilize Existing Canyon Ridge Channel & Construct New Detention Basin at the Union

Hills Drive / 111th Avenue Intersection (Peoria Property)
c. Utilize Existing Canyon Ridge Channel & Construct New Channel along the north side

of Union Hills Drive (Peoria Property and Arizona American Property) & Construct New
Detention Basin at the Union Hills Drive / 115th Avenue Intersection or the Union Hills
Drive / 113th Avenue Intersection (Arizona American Property)

5. 115th (North of Union Hills Drive)
a. Do Nothing

6. 115th (South of Union Hills Drive)
a. Utilize Existing Canyon Ridge Detention Basins & Construct New Detention Basins at

the 115th Avenue / Bell Road Intersection. (Various Ownerships)
b. Utilize Existing Canyon Ridge Channel & Construct New Diversion Channel/Pipe north

of Bell Road west to the Agua Fria River (Various Ownerships)

Action List

Goodwin and Marshall
• Coordinate obtaining additional survey data with FCD for incorporation into the HEC-RAS

model.
• Revise HEC-RAS model with survey data to establish allowable outfall flows at Bell Road and

downstream reach (from Bell to Agua Fria)
• Research sewer system ownership.

Flood Control District
• Perform additional survey work needed for HEC-RAS model.
• Contact area property owners regarding property acquisition potential.

Please contact Warren Russell at wrussell@gmcivil.com or 602-218-7285 should any revisions or
corrections be requested .
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AGENDA
2009C036 Assignment #2

MEETING #3 - Alternatives Analysis Work Session
10ih Avenue and Union Hill Drive
Phase 2 - Alternatives Analysis

November 18,2010
9:00 a.m. -12:00 p.m.

Prospective Attendees:
Burke Lokey
Bobbie Ohler
Steven Tucker
Dennis Holcomb
Greg Jones
Burton Charron
Jeff Davidson
Warren Russell
Matt Goodwin
Andy Baron
Tom Durant

- FCDMC
- FCDMC
- FCDMC
- FCDMC
- FCDMC
- City of Peoria
- City of Surprise
- Goodwin and Marshall, Inc.
- Goodwin and Marshall, Inc.
- Anderson-Baron
- Anderson-Baron

•

Location:

9:00 a.m.
12:00 p.m.

Flood Control District Offices
2801 West Durango Street
Phoenix, Arizona 85009

• Review Meeting 2 Notes and Revised Project Goals
• Review Findings of the HEC-RAS Model and Existing

Infrastructure Limitations
• Review Findings of Existing Infrastructure Research and

Discuss Potential Conflicts with Proposed Drainage
Facilities

• Alternatives Formulation and Evaluation Work Session

Goodwin and Marshall, Inc.

6909 West Ray Road #15 - Chandler, Arizona 85226 - 602-218-7285
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MEETING NOTES
& Technical Surnl11ary

2009C036 Assignment #2
MEETING #4 - Alternative Analysis Work Session

107th Avenue and Union Hill Drive
Phase 2 - Alternatives Analysis

December 16,2010
10:00 a.m. -11:30 a.m.

Location:

Burke Lokey
Bobbie Ohler
Steven Tucker
Greg Jones
Dennis Holcomb
Burton Charron
Warren Russell
Matt Goodwin
Tom Durant
Andy Baron

Flood Control District Offices
2801 West Durango Street
Phoenix, Arizona 85009

-FCDMC
-FCDMC
- FCDMC
-FCDMC
-FCDMC
- City of Peoria
- Goodwin and Marshall, Inc.
- Goodwin and Marshall, Inc.
- Anderson-Baron
- Anderson-Baron

The purpose of this meeting was to serve as an Alternatives Analysis Work Session for the above
referenced project.

General Discussion

• G&M has completed the HEC-RAS file modifications based on additional Topographic
information obtained by the District surveyors.

• The District has coordinated with EI Paso Natural Gas (EPNG) on potholing the 20" gas
line where it will cross the Union Hill Drive drainage system. It is anticipated this will occur
before the end of the year.

• Burton has had further discussions regarding the use of the City of Peoria Waste Water
Treatment plant property for possible detention facilities - it was determined that the area
located approximately 800 ft. north of Union Hills Drive centerline may potentially be used
for basins.

• The district has indicated that they would like to expand the current OCR/Alternatives
Analysis to include the Beardsley Road flows.

• All Sections downstream of 111 th shall be designed for the 1DO-year 24 hour event.
• The 107th Ave. and Union Hill Drives design event is to be determined.

Goodwin and Marshall, Inc.

6909 West Ray Road #15 - Chandler, Arizona 85226 - 602-218-7285
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Hydrologic & Hydraulic Boundary Condition

• Based on the revised hydraulic model, the Bell Road Culvert system is shown to have a
capacity of +/-1,150 cfs at a headwater elevation of 1163.75. The existing low top of curb
of elevation for Bell Road is 1164.40 resulting in approximately 0.65 ft. of freeboard.

• The existing channel downstream of Bell Road has varying capacity with a segment of
approximately 1,200 ft. in length having a limited capacity of approximately 850 cfs. The
remainder of the channel system (approximately 1 mile in length) was shown to have a
capacity exceeding the 1,150 cfs capacity of the Bell Road culverts.

• It was agreed that the 1,200 ft. of channel with limited capacity could be reconstructed to
convey a higher flow.

• Based on the findings above, the maximum allowable flow rate from the project area (at
Bell Road) has been established to be 1,150 cfs.

• In Phase 1 of the OCR, the 100 year 24 hour existing conditions discharge at Bell Road
was found to be 1,920 cfs, approximately 770 cfs greater than the allowable.

Alternatives Analysis and Evaluation Work Session

The project was presented in six segments and two basins with various alternatives for each.

1. Attenuation

In Phase 1 of the OCR, the 100 year 24 hour existing conditions discharge at Bell Road was
found to be 1,920 cfs. In order to match the allowable peak discharge of 1,150 cfs, two
alternatives of attenuation were explored a) detention and b) detention with diversion. The
detention alternative modeled 2 basins, the first located generally at the northwest corner of
111 th Ave and Union Hills Drive (Basin B) and the second located generally at the northeast
corner of 115th Ave and Bell Road (Basin C). Basin A has been combined with Basin B for the
purpose of this evaluation. The detention with diversion utilizes the Basin B detention and
removes Basin C and replaces the attenuation affect with a diversion west along Bell Road to
the Agua Fria.

2. Segment 1 - 107th Avenue
a. Underground Pipe

o The drainage area for 10ih was delineated to be approximately 18 acres from
Beardsley Road to West Palm Tree Drive with an additional 8.4 acres accumulating
from W Palm to Union Hills Drive (UHD).

o The associated discharges at UHD were approximated to be 30 cfs for the 10-year
event and 64 cfs for the 1OO-year event.

o The design event to be utilized for 10ih system will be.. revisited upon completion of
the EPNG potholing and further refinement of the UHD storm drain system.

Goodwin and Marshall, Inc.
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3. Segment 2 - Union Hills Drive (1 07th Avenue to 111th Avenue)
The 100 year discharge for this segment is approximated to be 156 cfs. Additional hydrologic
refinement will need to be performed to account for the 10th Ave. and UHD flows as the
alternatives are finalized.

a. Underground Storm Drain
o The use of an underground storm drain system is preferred, however, the use of

the 7'x3' box system was viewed as being difficult to maintain and to have a high
initial construction cost. It is preferred that the use of parallel pipe systems be
utilized in lieu of the single box system.

o It was understood that two options of a pipe system are available for UHD.
• 1 - Bridge the system over the EPNG pipe line (subject to EPNG approval).

• This alternative results in a shallow storm drain system that would
work well with the existing grade differential between the south ROW
line and future grades however presents challenges in functioning
with future UHD grades.

• Additionally, the shallow storm drain system may result in a potential
conflict with an existing gravity sewer line at 1o7th Ave and UHD.

• The current design of the 7'x3' box is shown to cross above the
existing sanitary sewer line however illustrates the fact that the
intersection of 10ih Ave. and UHD will need to be reconstructed to
provide adequate cover over the storm drain system.

• 2 - Construct the pipe system under the EPNG pipe line (subject to EPNG
Approval.

• Current design of this alternative utilizes a bubbler box and drywell
located within the existing Canyon Ridge channel system to
discharge storm water flows.

• This alternative results in a deeper storm drain system that could be
reduced in size due to the additional hydraulic head available to
pressurize the system.

• Due to the depth of the storm drain system and its proximity to the
existing slopes and retaining walls along the south ROW line it is
recommended that coordination occur with District construction
management personnel.

o The design event and selected alternative to be utilized for UHD system will be
revisited upon completion of the EPNG potholing.

b. Open Channel
Due to the temporary nature of the open channel system it was determined that this
alternative would not be pursued.

4. Segment 3 - 111th Avenue Culvert
a. Culvert Crossing

• The approved OCR hydrology model (100 year 24 hour) reveals that
. approximately 457 cfs is being routed to the existing Paradise Resort & RV

Park retention pond located at the northeast corner of UHD and 111 th Ave. The
model also shows that approximately 345 cfs is being routed through the
existing retention pond located south of W Cimarron Blvd. in the Ventana
Lakes development. The Ventana Lakes flows are currently routed south along
111th Ave. to the UHD intersection where they are combined with the flows from
the Paradise Resort flows.

Goodwin and Marshall, Inc.
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• The 111th Ave. storm water is currently modeled flowing full street width and
contained by the existing walls located at the east and west ROW lines. As the
flows approach UHD they are proposed to be captured by scuppers and taken
to the existing Paradise Resort basin and to a proposed channel located north
of UHD. These flows approximated to be split with half exiting 111th Ave to the
east and half exiting 111th Ave to the west.

• The hydrologic model has been modified to reflect this condition and returns a
combined 1OO-year flow of 500 cfs for the 111th Avenue culvert.

• These flows may be conveyed with 2-10'x3' boxes, however an inlet
structure/weir will be required in the Paradise Resort retention basin due to the
grade differential in the basin bottom and the proposed culvert flow line.
Additional discussions with EPNG are necessary in order to determine if this
inlet structure may be constructed within their easement.

5. Segment 3 - Union Hills Drive (111th Avenue to Basin B)
a. Utilize Existing Canyon Ridge Channel & Construct New Channel along the north side

of Union Hills Drive (Peoria Property) / 113th Avenue Intersection (Arizona American
Property)

• The 500 cfs from the 111th culvert is currently shown to be conveyed in 30'
bottom width 4:1 side slope open channel.

• Basin B is proposed to be located in Arizona American slope area located north
of UHD approximately at the 113th Avenue intersection. The current model
utilizes approximately 55 acre-feet of storage for this basin. A grading
configuration that provides 1 foot of freeboard and minimizes the earthen
embankments and results in a non-regulatory dam shall be pursued.

• The configuration of this basin may be redesigned to utilize City of Peoria
property. A decision regarding basin redesign shall be revisited once it is
determined how the Beardsley Road flows will be dealt with.

• Excess spoils from Basin B may be spread on Peoria property to reduce project
cost (in lieu of haul off). This will require additional coordinationlresearch with
Peoria staff.

6. Segment 4 - 115th Avenue (Union Hills Drive to Bell Road)
• The existing conditions hydraulic model indicates that various culverts are

undersized for the 100 year event from UHD & 111th Avenue to Bell Road (738
cfs along UHD & 1,013 cfs along 115th Ave.).

• The hydrologic model has been revised to account for Basin B storage resulting
in flows of 160 cfs along UHD & 590 cfs along 115th Ave. The Hydraulic Models
have been revised for these flows and indicate that the existing channel system
and existing culverts have capacity to convey the 100 year event.

Goodwin and Marshall, Inc.
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7. Segment 4 - Basin C; Segment 5 - Diversion
a. Basin C Detention -

• The 590 cfs from the combination at Union Hills Drive and 115th Ave. is
conveyed south through the existing channel/detention facilities to the existing
east-west running Bell Road channel located along the north right-of-way.
Under existing conditions the flows from the 115th channel system overtop the
Bell Road channel bank and combine north of the Bell Road culverts for a total
of 1,500 cfs.

•
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• In order to attenuate the flows to the allowable 1,150 cfs two scenarios were
evaluated.

a Detention - Basin C is proposed to expand the existing 115th detention
facility to the west utilizing an undeveloped tract adjacent to the east.
The current model utilizes approximately 67 acre-feet of storage for this
basin (including freeboard).

a Diversion (Segment 5) - The Bell Road diversion proposed to divert
approximately 368 cfs west to Agua Fria in a double barrel 10'x3' box
culvert. This alternative will not be pursued due to the lack of a defined
outfall at the Agua Fria, the potential for frequent backwater inundation
due to the Agua Fria water surface elevations and the maintenance
issues associated with the 1,500 L.F. of 10'x3' box culvert.

Beardsley Road Flows
In the December 8th public meeting, many discussions were had regarding flooding occurring at the
Beardsley Road I 11Sth intersection. This intersection is bound on the west by the Coyote Lakes Golf
Course development and on the south, east and north by an active mining operation. Per the Phase
1 DCR hydrologic study, the Beardsley Road flows are conveyed through the mining area via open
channel to the east property line of the Coyote Lakes development where 2-42" culverts intercept the
flows and a portion (140 cfs) is directed west through the golf course, with remainder (378 cfs)
traveling south the down 11Sth Avenue to the UHD intersection at which point the flows spill into the
existing 11Sth Ave. channel/detention facilities. Conversations with local residents and photo records
of recent storm events verified the hydrologic findings, with the major complaints being 115th Avenue
being impassable 1-2 times annually due to inundation, and frequent flood damage occurring within
the golf course..

Based on the public input, the District has indicated that they would like to evaluate intercepting the
Beardsley Road flows at approximately the 113th Avenue / Beardsley Road intersection. The flows
would then be conveyed south to an expanded Basin B configuration, attenuated then released into
the existing Canyon Ridge channel. The results of this diversion are anticipated to mitigate the
existing flooding at Beardsley Road and 11Sth Avenue and to reduce the required size Basin C.

The introduction ofthe Beardsley Road flows will affect the current alternatives for" Basin B, Segment
3, Segment 4, and Basin C, with the assumption that the Bell Road Culverts are still a boundary
condition and Bell Road Diversion is not a viable alternative.

Goodwin and Marshall, Inc.
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Action List
Goodwin and Marshall

• Integrate the EPNG line location into current designs when the potholing is complete.
• Coordinate with the District on:

o Preferred EPNG crossing type
o Design event 107th and Union Hills Drive system.
o Constructability of storm drain based on proximity to the existing slopes and walls

along the south ROW line.
• Coordinate with the District on preparing scope modification to include the Beardsley Road

flows.

Flood Control District
• Coordinate with G&M on items discussed above.

Please contact Warren Russell at wrussell@gmcivil.com or 602-218-7285 should any revisions or
corrections be requested.
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AGENDA
2009C036 Assignment #2

MEETING #6 - Alternatives Analysis Work Session
107th Avenue and Union Hill Drive
Phase 2 - Alternatives Analysis

April 26, 2011
1:30 p.m. - 3:00 p.m.

Prospective Attendees:

Burke Lokey
Bobbie Ohler
Dennis Holcomb
Michael Boule
Warren Russell
Tom Durant

-FCDMC
-FCDMC
-FCDMC
- City of Surprise
- G&M
- Anderson-Baron

Burton Charron
Steven Tucker
Greg Jones
James Shano
Matt Goodwin

- City of Peoria
- FCDMC
- FCDMC
- City of Surprise
- G&M

•

Location:

1:30 p.m.
3:00 p.m.

Flood Control District Offices
2801 West Durango Street
Phoenix, Arizona 85009

• Review Recent Project Events
o Inclusion of Beardsley Road Flows
o Amended Design Criteria for Detention Basins

• Review Beardsley Road Diversion Design
o Channel X-sections
o Channel Profile
o Grading Encroachments

• Review Basin A & B Design
o Grading Design, Depth, Side Slopes
o Hydraulic Function
o Outfall Criteria

• Review Basin C Design
o 115th Retention
o Outfall Criteria

• Land Acquisition Requirements
• Union Hills Drive Alternative

o EPNG Pothole Findings
o 10th I Union Hills Design Challenges
o Select Design Alternative

• Evaluate Multi-use and recreational opportunities
• Evaluate CSFHM Impacts
• Select Preferred Alternative

Goodwin and Marshall, Inc.
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2009C036 Assignment #2
MEETING #6 - Alternatives Analysis Work Session

107th Avenue and Union Hill Drive
Phase 2 - Alternatives Analysis

April 28, 2011
1:30 p.m. - 4:00 p.m.

Prospective Attendees:

Burke Lokey
Bobbie Ohler
Steven Tucker
Matt Goodwin
Warren Russell

-FCDMC
-FCDMC
-FCDMC
- G&M
- G&M

Burton Charron
James Shano
Michael Boule
Tom Durant

- City of Peoria
- City of Surprise
- City of Surprise
- Anderson-Baron

Location: Flood Control District Offices
2801 West Durango Street
Phoenix, Arizona 85009

•

The purpose of this meeting was to serve as an Alternatives Analysis Work Session for the above
referenced project and to select the preferred alternative that will be identified in the DCR and 15%
plans.

General Discussion
• The district has expanded the current DCR/Alternatives Analysis to include the Beardsley

Road flows.
• G&M has completed the HEC-1 revision for the base line conditions and provided the

associated technical memorandum to Steven Tucker for his review and comment. The
purpose of the revision was to better model the Canyon Ridge routing and associated
channel system.

• G&M has coordinated with Mr. Tom Trujello (and area engineer) at EI Paso Natural Gas
(EPNG) regarding the recent potholing of the 20" gas line where it will cross the Union Hill
Drive drainage system. Based on the current design and conflict, EPNG strongly
recommended that the storm drain system be placed under the gas line. EPNG also
asked that an onsite meeting be setup as soon as schematic drawings are available for
review.

• Ms. Kimberly Moreland with Arizona American was contacted regarding design alternative
that affect their property. She stated that it appears Arizona American would be amenable
to working with the FCD on acquisition of portions of their property. However, due to the
fact that the Arizona Corporation Commission is currently reviewing documentation
regarding the sale of the company, they would not be able to discuss until end of first
quarter 2012.

Goodwin and Marshall, Inc.

6909 West Ray Road #15 - Chandler, Arizona 85226 - 602·218·7285
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1. Segment 1 - 107th Avenue
• Underground Pipe

o The drainage area for 10ih was delineated to be approximately 18 acres from
Beardsley Road to West Palm Tree Drive with an additional 8.4 acres accumulating
from W. Palm to Union Hills Drive (UHD).

o The associated discharges at UHD were approximated to be 30 cfs for the 10-year
event and 64 cfs for the 100-year event.

o The 15% plan for the UHD stonn drain system are intended to accommodate the
107th flows, however the design event will be revisited during the CIP final design
in conjunction with the potential intersection reconstruction and Peoria's 10ih

Avenue storm drain design.

2. Segment 2 - Union Hills Drive (107th Avenue to 111th Avenue)
The 100 year discharge for this segment is approximated to be 156 cfs. Additional hydrologic
refinement will need to be performed to account for the local 107th Ave. and UHD flows during
the final design. It is important to note that the 10ih Ave. and UHD intersection will also need
to be closely evaluated to insure positive overflow is maintained to the west should a storm
event less than the 100 year be selected for final design.

• Underground Storm Drain
o The use ofparallel pipe systems is preferred over a box system.

• Construction the pipe system under the EPNG pipe line (subject to EPNG
Approval) shall be pursued.

• Current design of this alternative utilizes a bubbler box and drywell
located within the existing Canyon Ridge channel system to
discharge storm water flows. The design shall be revised to
maintain the minimum clearance from the EPNG line and perform
downstream grading if necessary with the intent to eliminate the
bubbler box scenario.

• The use of a siphon drain was not viewed acceptable due to the
potential maintenance issues.

o The design event and selected alternative to be utilized for the UHD system will be
the 100 year event for the 15% plans however recommendations will be made to
revisit in the final design.

3. Segment 3.a - 111th Avenue Culvert
• Culvert Crossing

• The approved OCR hydrology model (100 year 24 hour) reveals that
approximately 457 cfs is being routed to the existing Paradise Resort & RV
Park retention pond located at the northeast corner of UHD and 1t1th Ave. The
model also shows that approximately 425 cfs is being routed through the
existing retention pond located south of W. Cimarron Blvd. in the Ventana
Lakes development. The Ventana Lakes flows are currently routed south along
111 th Ave. to the UHD intersection where they are combined with the flows from
the Paradise Resort flows.

Goodwin and Marshall, Inc.
6909 West Ray Road #15 - Chandler, Arizona 85226 - 602·218·7285
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• The 111 th Ave. storm water is currently modeled flowing full street width and
contained by the existing walls located at the east and west ROW lines. As the
flows approach UHD they are proposed to be captured by scuppers and taken
to the existing Paradise Resort basin and to the proposed basins located north
of UHD. These flows approximated to be split with half exiting 111th Ave to the
east and half exiting 111 th Ave to the west.

• The hydrologic model has been modified to reflect this condition and returns a
combined 100-year flow of 500 cfs for the 111th Avenue culvert.

• These flows may be conveyed with 2-10'x3' boxes, however an inlet
structure/weir will be required in the Paradise Resort retention basin due to the
grade differential in the basin bottom and the proposed culvert flow line.
Additional discussions with EPNG are necessary in order to determine if this
inlet structure may be constructed within their easement.

•

4. Segment 3.b - Beardsley Road Diversion Channel
• The Beardsley Road Diversion Channel is currently shown utilizing a 15' bottom width,

2:1 side slope, concrete channel with 4:1 earthen tie-in slopes. The channel is
generally located in the slope area along the eastern property line of the Arizona
American Property. The horizontal alignment and cross-section of the channel was
selected in order to minimize the channel's footprint thus reducing the potential for
conflicts with the existing Arizona American and City of Peoria Wastewater treatment
facilities. The channel design shall be amended to maintain a maximum Froude
number of O. 78 for the OCR recommended alternative.

• The alignment for the diversion channel was generally viewed acceptable by all
stakeholders however; the City of Peoria will have additional input regarding the final
conveyance structure (open channel or piped) and the location/need for service roads
at the time of final design.

5. Segment 3.e - Basin A and B Attenuation
• Design Constraints-

o Per recent discussions with the City of Peoria, the criteria for basins were
amended to a max depth of 12 feet (as measured from bottom to positive
overflow elevation). Channels and detention facilities should be incised and
should not have a bermed condition that could be construed as being a non
certified levee in the future. Basin bottoms shall be sloped to insure positive
runoff while side slopes shall not exceed 4:1 slope however should meander
and incorporate grading for trails and service roads.

• Utilize Existing Canyon Ridge Channel & Construct New Basins along the north side of
Union Hills Drive (Peoria Property) / 113th Avenue Intersection (Arizona American
Property)

o Basin A1 and A2 are proposed to be generally located along the south
property line of the City of Peoria Waste Water Treatment facility (encroaching
no more than +/300 ft north of the north ROW line). The 500 cfs from the 111th

culvert shall be conveyed through a series of stair stepped ponds (A1 & A2).
The current model utilizes approximately +/-46 acre-feet of storage for these
basins and will be connected with 2-24" RCP pipes to convey the nuisance
flows while the larger events will be conveyed via a rectangle weir (or similar) to
the downstream pond (B.3) .

Goodwin and Marshall, Inc.
6909 West Ray Road #15 - Chandler, Arizona 85226 - 602·218·7285
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o Basin B.1, B.2 & B.3 are proposed to be located in Arizona American slope
area located north of UHD approximately at the 111h Avenue intersection. The
current model utilizes approximately +/-85 acre-feet of storage for these basins.
The ponds will be stair stepped and connected as discussed in Basins A. 1 and
A. 2. However Basin B.3 will require a bleed off pipe to be constructed
approximately 900 ft. downstream in the existing Canyon Ridge development in
order to allow for complete drainage of the pond.

o Additional discussion with Peoria will be required during final design to address
potential seepage issues along the storm drain system. The seepage issues
are two fold

1) Shallow seepage from the Peoria sludge drying basins that could
show up as continual flow in the channel and basin system or in the
Arizona American recharge ponds.
2) Deep seepage from the channel and basin system that could show
up as contaminants in the AZ American monitoring wells.

•

6. Segment 4.a - 11Sth Avenue (Union Hills Drive to Bell Road)
• The existing conditions hydraulic model indicates that various culverts are undersized

for the existing conditions 100 year event from UHD & 111th Avenue to Bell Road (729
cfs capacity at 114th & UHD & 527 cfs capcity at Museum Driveway and 115th Ave.).

• The improved conditions hydrologic model has been revised to account for the flow
reduction caused by Basin A & B storage and indicate that the existing channel system
and existing culverts have capacity to convey the 100 year event.

7. Segment 4.b - Basin C

• Basin C Detention -
• The storm water flows from the combination at Union Hills Drive and 115th Ave.

is conveyed south through the existing channel/detention facilities to the
existing east-west running Bell Road channel located along the north right-of
way. Under existing conditions the flows from the 115th channel system overtop
the Sun City Drain channel bank and combine north of the Bell Road culverts
for a total of 1,980 cfs.

• In order to attenuate the flows to the allowable 1,150 cfs the following design
alternative will be implemented for the 15% design.

o Detention - Basin C is proposed to expand the existing 11Sth detention
facility to the west (+/-100ft) utilizing an adjoining undeveloped tract. The
current model utilizes approximately 29 acre-feet of storage for this
basin.

o Separate retention facilities for the existing inlets in 115th Avenue will be
required due to the design water surface elevation in Basin C being
higher than the 11Sth Avenue curb elevations.

Goodwin and Marshall, Inc.
6909 West Ray Road #15 - Chandler, Arizona 85226 - 602-218-7285
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8. Segment 6 - Sun City Drain Channel
• As discussed in our previous coordination meetings, the Bell Road Culvert system is

shown to have a capacity of +/-1,150 cfs at a headwater elevation of 1163.75. The
existing low top of curb of elevation for Bell Road is 1164.40 resulting in approximately
0.65 ft. of freeboard. Though the freeboard is not a full 1.0 ft., it is greater than the
Maricopa County allowable 6 inches of overtop, therefore, the design was viewed as
being acceptable by the project stakeholders.

• The existing channel downstream of Bell Road has varying capacity with a segment of
approximately 1,200 ft. in length having a limited capacity of approximately 850 cfs.
The remainder of the channel system (approximately 1 mile in length) was shown to
have a capacity exceeding the 1,150 cfs capacity of the Bell Road culverts.

• It was agreed that the 1,200 ft. of channel with limited capacity could be reconstructed
to convey the higher flow.

• Based on the findings above, the maximum allowable flow rate from the project area
(at Bell Road) has been established to be 1,150 cfs.

• The District is currently establishing ownership and maintenance of the Sun City Drain
Channel and will pursue this independently of the OCR process.

Action List
Goodwin and Marshall

• Additional Basin C cross sections will be provided to the City of Surprise to illustrate the
elevation differential in regards to the highwater elevations, berm height, and adjoining top of
curb for 115th Avenue and Bell Road.

Flood Control District
• Provide G&M with notice to proceed with the DCR report and the 15% plans.

Please contact Warren Russell at wrussell@gmcivil.com or 602-218-7285 should any revisions or
corrections be requested.

Goodwin and Marshall, Inc.
6909 West Ray Road #15 - Chandler, Arizona 85226 - 602-218-7285
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ENGINEER'S OPINION OF PROBABLE COST

• Project FCD2009C036-I07th Ave. and nion Hills Dr.

Date: June 6, 2011
Location: Maricopa County, Arizona
Job No. 10388A.2

ITEM UNlT TOTAL
No. DESCRIPTION UNIT QUANTITY PRICE COST

SEGMENT 2 - ALTA
Union Hills Drive - l07th Avenue to ll1th Avenue

Box Culvert Alternative

I Clearing and Grubbing Ac. 2.3 $600.00 $1,404.00

2 Unclassified Excavation C.Y. 6,200 $2.75 $17,050.00
3 Export c.Y. 6,200 $5.50 $34,100.00

4 Dust/Storm Water Management Month 6.0 $1,200.00 $7,200.00
5 Tx3' ADOT Box Culvert (Class IV) L.F. 2,850 $474.75 $1,353,037.50

6 TxT ADOT Culvert Inlet Wings Ea. I $2,639.25 $2,639.25

7 7'x3' ADOT Culvert Outlet Wings Ea. I $4,610.25 $4,610.25
8 24" RCP (Class IV) L.F. 200 $40.00 $8,000.00
9 Neenah Trench Grate - R-4999-L6 L.F. 43 $215.00 $9,245.00

IO 5'x15' Junction Box Ea. I $17,500.00 $17,500.00

II Rip Rap, 050 = 6", Depth = 12" C.Y. 37 $65.00 $2,407.41
12 Traffic Control Month 6.0 $15,000.00 $90,000.00
13 20" EP G Gas Crossing L.S. 1.0 $20,000.00 $20,000.00
14 12" WLDIP L.S. 1.0 $3,000.00 $3,000.00

• 15 APS Feed Relocates Ea. 8.0 $4,000.00 $32,000.00

16 8" & 6" WL Relocate L.F. 200.0 $55.00 $11,000.00
17 I07th & UHD Intersection Reconstruct S.Y. 3,000.0 $45.00 $135,000.00

Box Culverts Cost are based on $450/CY.

•

Subtotal
Contingency (20%)
Grand Total

This Engineer's opinion of probable construction cost is made on the basis of the Engineer's experience and best
judgment as a design professional. It must be recognized that any evaluation of work to be perfonned to

construct this project must by necessity be speculative in nature until completion of its actual detailed design. In
addition the engineer has no control over the cost of labor, material, or services to be furnished by others or over
market conditions. Accordingly Goodwin & Marshall, Inc. can not guarantee that actual costs will not vary from

the opinions expressed here in.

$1,748,193.41
$349,638.68

$2,097,832.09

GOODWIN~
ARSHALL~

CIVIl. ENGIEERS - PlNN!RS - SURVEl'ORS



ENGINEER'S OPINION OF PROBABLE COST

• Project FCD2009C036-107th Ave. and Union Hills Dr.
Date: June 6, 2011
Location: Maricopa County, Arizona
Job No. 10388A.2

ITEM UNIT TOTAL
No. DESCRIPTION UNIT QUANTITY PRICE COST

SEGMENT 2 - ALT B
Union Hills Drive - l07th Avenue to H1th Avenue

Open Channel Alternative

1 Clearing and Grubbing Ac. 2.3 $600.00 $1,380.00
2 Unclassified Excavation C.Y. 5,890 $2.75 $16,197.50
3 Export C.Y. 5,890 $5.50 $32,395.00
3 Dust/Storm Water Management Month 6.0 $1,200.00 $7,200.00

4 7'x3' ADOT Box Culvert (Class IV) L.F. 150 $474.75 $71,212.50
5 7'x3' ADOT Culvert Inlet Wings Ea. 1 $2,639.25 $2,639.25
6 7'x3' ADOT Culvert Outlet Wings Ea. 1 $4,610.25 $4,610.25
7 24" RCP (Class IV) L.F. 200 $40.00 $8,000.00
8 Neenah Trench Grate - R-4999-L6 L.F. 43 $215.00 $9,245.00

9 Rip Rap, D50 = 6", Depth = 12" C.Y. 222 $65.00 $14,444.44
10 Rip Rap, 050 = 3", Depth = 6" c.Y. 1,945 $45.00 $87,525.00
11 Traffic Control Month 6.0 $15,000.00 $90,000.00• 12 Retaining Wall 1'_4' Height Front Face 7,550.0 $20.00 $151,000.00
13 Retaining Wall 4'-6' Height Front Face 4,000.0 $25.00 $100,000.00
14 Impact Barrier L.F. 450.0 $125.00 $56,250.00
15 20" EPNG Gas Crossing L.S. 1.0 $20,000.00 $20,000.00
16 12" WLDIP L.S. 1.0 $3,000.00 $3,000.00
17 APS Feed Relocates Ea. 8.0 $4,000.00 $32,000.00
18 8" & 6" WL Relocate L.F. 200.0 $55.00 $11,000.00
19 107th & UHD Intersection Reconstruct L.S. 1.0 $75,000.00 $75,000.00
20 Demo Existing Storm Drain Facilities L.S. 1.0 $15,000.00 $15,000.00

Box Culverts Cost are based on $450/CY.

•

Subtotal
Contingency (20%)
Grand Total

This Engineer's opinion of probable construction cost is made on the basis of the Engineer's experience and
best judgment as a design professional. It must be recognized that any evaluation of work to be performed to
construct this project must by necessity be speculative in nature until completion of its actual detailed design. In
addition the engineer has no control over the cost of labor, material, or services to be furnished by others or
over market conditions. Accordingly Goodwin & Marshall, Inc. can not guarantee that actual costs will not vary
from the opinions expressed here in.

$808,098.94 .
$161,619.79
$969,718.73

GOODWIN~
_______MfAJRSHALL ~

CML ENGINEERS - PI.J\NNERS - SURVEYORS



ENGINEER'S OPLNION OF PROBABLE COST

• Project FCD2009C036-107th Ave. and Union Hills Dr.

Date: June 6, 2011
Location: Maricopa County, Arizona

Job No. 10388A.2

ITEM UNlT TOTAL
No. DESCRIPTION UNIT QUANTITY PRlCE COST

SEGMENT 3 - ALTA
Union Hills Drive - H1th Avenue to Basin B

H1th Avenue Culvert
1 Clearing and Grubbing Ac. 1.0 $600.00 $600.00

2 Unclassified Excavation C.Y. 1,000 $2.75 $2,750.00
3 DustiStonn Water Management Month 1.0 $1,200.00 $1,200.00

4 3-1O'x3' ADOT Box Culvert (Class IV) L.F. 130 $1,282.95 $166,783.50

5 3-10'x3' ADOT Culvert Inlet Wings Ea. 1 $3,690.00 $3,690.00
6 3-1 0'x3' ADOT Culvert Outlet Wings Ea. 1 $6,619.50 $6,619.50

7 Rip Rap, D50 = 6", Depth = 12" C.Y. 74 $65.00 $4,814.81
M MAG 206.3 Concrete Scupper L.F. 266 $110.00 $29,260.00
8 Traffic Control Month 1.0 $15,000.00 $15,000.00

9 Demo Existing III th L.S. 1.0 $10,000.00 $10,000.00
10 III th Reconstruction S.Y. 711.0 $45.00 $31,995.00

Subtotal $272,712.81

H1th Avenue Culvert to Basin B
Open Channel

1 Clearing and Grubbing Ac. 3.5 $600.00 $2,100.00
2 Unclassified Excavation C.Y. 19,013 $2.75 $52,286.67
3 Export C.Y. 19,013 $5.50 $104,573.33

3 Dust/Stonn Water Management Month 2.0 $1,200.00 $2,400.00
4 Rip Rap, D50 = 6", Depth = 12" C.Y. 56 $65.00 $3,611.11
5 Rip Rap, D50 = 3", Depth = 6" C.Y. 3,412 $45.00 $153,540.00
6 *Land Acquisition (City of Peoria) Acre 3.5 $43,560.00 $152,460.00

Subtotal $470,971.1 1

Total $743,683.93

Contingency (20%) $148,736.79
Grand Total $892,420.71

Box Culverts Cost are based on $450/CY / Land Values are taken from the Mari'copa County Assessors Site.
Export and LandCost could be eliminated with particpation of the City ofPeoria.

•
This Engineer's opinion of probable construction cost is made on the basis of the Engineer's experience and
best judgment as a design professional. ~ must be recognized that any evaluation of work to be performed to

construct this project must by necessity be speculative in nature until completion of its actual detailed design. In
addition the engineer has no control over the cost of labor, material, or services to be furnished by others or

over market conditions. Accordingly Goodwin & Marshall. Inc. can not guarantee that actual costs will not vary
from the opinions expressed here in.

GOODWIN~
AJRSHALL~

Cl\/L ENOINEERS - PlAHNEJlS - SURVEYORS



ENGINEER'S OPINION OF PROBABLE COST

• Project FCD2009C036-107th Ave. and Union Hills Dr.
Date: June 6, 2011
Location: Maricopa County, Arizona
Job No. 10388A.2

ITEM UNIT TOTAL
No. DESCRIPTION UNIT QUANTITY PRICE COST

SEGMENT 3 - Basin B.l
Union Hills Drive

I Clearing and Grubbing Ac. 25.0 $600.00 $15,000.00
2 Unclassified Excavation C.Y. 200,000 $2.75 $550,000.00
3 Export c.Y. 0 $5.50 $0.00
4 Dust/Stonn Water Management Month 6.0 $1,200.00 $7,200.00
5 Rip Rap, 050 = 6", Depth = 12" C.Y. 200 $65.00 $13,000.00
6 36" RCP L.F. 250 $85.00 $21,250.00
7 36"HDWL - MAG 501-1 Ea. I $3,200.00 $3,200.00
8 Outlet Wier L.F. 35 $425.00 $14,875.00
9 12" WLDIP L.S. 1.0 $3,000.00 $3,000.00
10 APS Feed Relocates Ea. 1.0 $4,000.00 $4,000.00
II Union Hills Drive - Open cut - R&R L.S. 1.0 $75,000.00 $75,000.00
12 Land Acquisition (AZ American) Acre 25.0 $43,560.00 $1,089,000.00
13 15' O&M Road (4"ABC over 2" DG) L.F. 5,500.0 $16.50 $90,750.00
14 Traffic Control Month 1.0 $15,000.00 $15,000.00

•

•

Subtotal
Contingency (20%)
Grand Total

This Enginee~s opinion of probable construction cost is made on the basis of the Engineer's experience and best
judgment as a design professional. It must be recognized that any evaluation of work to be perfonmed to
construct this project must by necessity be speculative in nature until completion of its actual detailed design. In
addition the engineer has no control over the cost of labor, material, or services to be furnished by others or over
market conditions. Accordingly Goodwin & Marshall, Inc. can not guarantee that actual costs will not vary from
the opinions expressed here in.

$1,901,275.00
$380,255.00

$2,281,530.00

GOODWKN~
_----..Ml\ SHALL_~_

CMt ENGtlEERS - P1.ANNERS - SURVEYORS



ENGINEER'S OPINION OF PROBABLE COST

• Project FCD2009C036-107th Ave. and Union Hills Dr.

Date: June 6, 201]
Location: Maricopa County, Arizona

Job No. 10388A.2

ITEM IT TOTAL
No. DESCRIPTION UNIT QUANTITY PRlCE COST

SEGMENT 3 - Basin B.2
Union Hills Drive

I Clearing and Grubbing Ac. 25.0 $600.00 $15,000.00
2 Unclassified Excavation C.Y. 350,000 $2.75 $962,500.00

3 Export c.Y. 340,000 $5.50 $1,870,000.00
4 Dust/Storm Water Management Month 6.0 $1,200.00 $7,200.00
5 Rip Rap, D50 = 6", Depth = 12" c.Y. 200 $65.00 $13,000.00

6 2 - 36" RCP L.F. 250 $170.00 $42,500.00
7 2- 36"HDWL - MAG 501-1 Ea. I $5,400.00 $5,400.00
8 Outlet Wier L.F. 35 $425.00 $14,875.00
9 12" WLDIP L.S. 1.0 $3,000.00 $3,000.00

10 APS Feed Relocates Ea. 1.0 $4,000.00 $4,000.00
II Union Hills Drive - Open cut - R&R L.S. 1.0 $75,000.00 $75,000.00
12 Land Acquisition (AZ American) Acre 25.0 $43,560.00 $1,089,000.00
13 15' O&M Road (4"ABC over 2" DG) L.F. 5,500.0 $16.50 $90,750.00
14 Traffic Control Month 1.0 $15,000.00 $15,000.00

•
* Basin B has been revised to minimize the berm height (max 3 ft.) required along the southwest corner and west side
of the basin.

•

Subtotal
Contingency (20%)
Grand Total

This Enginee~s opinion of probable construction cost is made on the basis of the Engineer·s experience and best
judgment as a design professional. It must be recognized that any evaluation of work to be performed to
construct this project must by necessity be speculative in nature until completion of its actuai detailed design. in
addition the engineer has no control over the cost of labor. material. or services to be furnished by others or over
market conditions. Accordingly Goodwin & Marshall. Inc. can not guarantee that actual costs will not vary from
the opinions expressed here in.

$4,207,225.00

$841,445.00
$5,048,670.00

GOODWIN~
____.M&.J~SHALL_~_

CML e«l1NEERS - PLANNERS - SURVEYORS

FORT WOA'TH - PHOENX - MEMI"HIS



ENGINEER'S OPINION OF PROBABLE COST

• Project FCD2009C036-107th Ave. and Union Hills Dr.
Date: June 6, 2011
Location: Maricopa County, Arizona
Job No. 10388A.2

ITEM UNIT TOTAL
No. DESCRIPTION UNIT QUANTITY PRICE COST

SEGMENT 4 - ALTA
115th Avenue -Basin C

I Clearing and Grubbing Ac. 16.2 $600.00 $9,720.00
2 Unclassified Excavation C.Y. 110,000 $2.75 $302,500.00
3 Export C.Y. 110,000 $5.50 $605,000.00
4 Dust/Storm Water Management Month 6.0 $1,200.00 $7,200.00
5 Rip Rap, D50 = 6", Depth = 12" C.Y. 200 $65.00 $13,000.00
6 Existing Electric Tower Protection Ea. 3 $4,500.00 $13,500.00
7 APS Feed Relocates L.F. 700.0 $190.00 $133,000.00
8 15' O&M Road (4"ABC over 2" DG) L.F. 3,000.0 $16.50 $49,500.00
9 Land Acquisition (Steams Bank) Acre 11.8 $100,000.00 $1,180,000.00
Basin C Outfall to II 5th Channel
10 3-1O'x3' ADOT Box Culvert (Class IV) L.F. 50 $1,282.95 $64,147.50
II 3-1 0'x3' ADOT Culvert Inlet Wings Ea. I $3,690.00 $3,690.00
12 2-IO'x3' ADOT Culvert Outlet Wings Ea. I $6,619.50 $6,619.50• 13 Outlet Wier L.F. 80 $425.00 $34,000.00
14 Rip Rap, D50 = 6", Depth = 12" C.Y. 125 $65.00 $8,125.00

•

Subtotal
Contingency (20%)
Grand Total

This Engineer's opinion of probable construction cost is made on the basis of the Enginee~s experience and
best judgment as a design professional. It must be recognized that any evaluation of work to be performed to
construct this project must by necessity be speculative in nature until completion of its actual detailed design. In
addition the engineer has no control over the cost of labor, material, or services to be furnished by others or
over market conditions. Accordingly Goodwin & Marshall, Inc. can not guarantee that actual costs will not vary
from the opinions expressed here in.

$2,430,002.00
$486,000.40

$2,916,002.40

GOODWIN~
_---'MARSHALL~

CIVL ENGINEERS - f'I.AM£RS - SURVEYORS



ENGINEER'S OPINION OF PROBABLE COST

• Project FCD2009C036-107th Ave. and Union Hills Dr.

Date: June 6, 2011
Location: Maricopa County, Arizona
Job No. 10388A.2

ITEM UNlT TOTAL
No. DESCRIPTION UNIT QUANTITY PRICE COST

SEGMENT 5 - ALTA
Bell Road Diversion

Box Culvert Alternative

I Clearing and Grubbing Ac. 1.4 $600.00 $826.45
2 Unclassified Excavation C.Y. 6,200 $2.75 $17,050.00
3 Export C.Y. 6,200 $5.50 $34,100.00

4 Dust/Storm Water Management Month 6.0 $1,200.00 $7,200.00

5 2-10'x3' ADOT Box Culvert (Class IV) L.F. 1,500 $884.25 $1,326,375.00

6 2-1 0'x3' ADOT Culvert Inlet Wings Ea. I $3,060.00 $3,060.00

7 2-IO'x3' ADOT Culvert Outlet Wings Ea. 1 $5,490.00 $5,490.00

8 Outlet Wier L.F. 80 $425.00 $34,000.00

9 Rip Rap, D50 = 6", Depth = 12" C.Y. 125 $65.00 $8,125.00

10 Traffic Control Month 3.0 $15,000.00 $45,000.00

11 12" WLDlP Ea. 2.0 $3,000.00 $6,000.00
12 APS Feed Relocates @ 115th Ave L.S. 1.0 $25,000.00 $25,000.00
13 6" Gas Relocate Ea. 1.0 $9,500.00 $9,500.00
14 115th Avenue - Open cut - R&R L.S. 1.0 $75,000.00 $75,000.00
15 Private Access - Open cut - R&R L.S. 1.0 $55,000.00 $55,000.00
16 Coyote Lake Pkwy - Open cut - R&R L.S. 1.0 $55,000.00 $55,000.00

17 Land Acquisition (Various) Acre 1.4 $100,000.00 $137,741.05

Basin C Outfall to 115th Channel
10 3-10'x3' ADOT Box Culvert (Class IV) L.F. 50 $1,282.95 $64,147.50
11 3-IO'x3' ADOT Culvert Inlet Wings Ea. I $3,690.00 $3,690.00
12 2-IO'x3' ADOT Culvert Outlet Wings Ea. 1 $6,619.50 $6,619.50
13 Outlet Wier L.F. 80 $425.00 $34,000.00
14 Rip Rap, D50 = 6", Depth = 12" C.Y. 125 $65.00 $8,125.00

•

Box Culverts Cost are based on $450/CY.
Subtotal
Contingency (20%)
Grand Total

This Engineer's opinion of probable construction cost is made on the basis of the Engineer's experience and
best judgment as a design professional. It must be recognized that any evaluation of work to be performed to

construct this project must by necessity be speculative in nature until completion of its actual detailed design. In
addition the engineer has no control over the cost of labor, material, or services to be furnished by others or

over market conditions. Accordingly Goodwin & Marshall, Inc. can not guarantee that actual costs will not vary
from the opinions expressed here in.

$1,961,049.49
$392,209.90

$2,353,259.39

GOODWIN~
__MARSHALlL~

CML ENGINEERS - PLANNERS - SURVEYORS

FORT WORTH - PHOENIX - WEMPHIS



ENCINEER'S OPINION OF PROBABLE COST

• Project FCD2009C036-107th Ave. and Union Hills Dr.
Date: June 6, 2011
Location: Maricopa County, Arizona
Job No. 10388A.2

ITEM UNIT TOTAL
No. DESCRIPTION UNIT QUA TITY PRICE COST

SEGMENT 5 - ALT B
Bell Road Diversion

Open Channel Alternative

I Clearing and Grubbing Ac. 2.8 $600.00 $1,652.89
2 Unclassified Excavation C.Y. 6,826 $2.75 $18,770.64

3 Export C.Y. 6,826 $5.50 $37,541.29
4 Dust/Storm Water Management Month 6.0 $1,200.00 $7,200.00
5 2-IO'x3' ADOT Box Culvert (Class IV) L.F. 560 $1,282.95 $718,452.00

6 2-IO'x3' ADOT Culvert Inlet Wings Ea.
.,

$3,690.00 $11,070.00.J

7 2-IO'x3' ADOT Culvert Outlet Wings Ea. 3 $6,619.50 $19,858.50
8 Outlet Wier L.F. 80 $425.00 $34,000.00
9 Rip Rap, 050 = 6", Depth = 12" C.Y. 378 $65.00 $24,555.56
10 Rip Rap, D50 = 3", Depth = 6" c.Y. 892 $45.00 $40,140.00
II Traffic Control Month 3.0 $15,000.00 $45,000.00
12 12" WL DIP Ea. 2.0 $3,000.00 $6,000.00
13 APS Feed Relocates@ 115th Ave L.S. 1.0 $25,000.00 $25,000.00
14 6" Gas Relocate Ea. 1.0 $9,500.00 $9,500.00

• 15 115th Avenue - Open cut - R&R L.S. 1.0 $75,000.00 $75,000.00
16 Private Access - Open cut - R&R L.S. 1.0 $55,000.00 $55,000.00
17 Coyote Lake Pkwy - Open cut - R&R L.S. 1.0 $55,000.00 $55,000.00
18 Land Acquisition (Various) Acre 2.8 $100,000.00 $275,482.09

Basin C Outfall to II 5th Channel
10 3-10'x3' ADOT Box Culvert (Class IV) L.F. $50.00 $1,282.95 $64,147.50
II 3-IO'x3' ADOT Culvert Inlet Wings Ea. $1.00 $3,690.00 $3,690.00
12 2-IO'x3' ADOT Culvert Outlet Wings Ea. $1.00 $6,619.50 $6,619.50
13 Outlet Wier L.F. $80.00 $425.00 $34,000.00
14 Rip Rap, D50 = 6", Depth = 12" C.Y. $125.00 $65.00 $8,125.00

•

Box Culverts Cost are based on $450ICY.

Subtotal
Contingency (20%)
Crand Total

This Enginee~s opinion of probable construction cost is made on the basis of the Enginee~s experience and best
judgment as a design professional. It must be recognized that any evaluation of work to be performed to
construct this project must by necessity be speculative in nature until completion of its actual detailed design. In
addition the engineer has no control over the cost of labor, material, or services to be furnished by others or over
market conditions. Accordingly Goodwin & Marshall, Inc. can not guarantee that actual costs will not vary from
the opinions expressed here in.

$1,575,804.98
$315,161.00

$1,890,965.97

GOODWIN~
__MARSHALL~

CMl. ENGlNEERS - Pl.ANNERS - SURVEYORS



• Project
Date:
Location:
Job No.

ENGINEER'S OPlNION OF PROBABLE COST

FCD2009C036-107th Ave. and Union Hills Dr.
June 6, 2011
Maricopa County, Arizona
10388A.2

ITEM
No. DESCRIPTION UNIT QUANTITY

UNIT
PRICE

TOTAL
COST

•

SEGMENT 6 - ALTA
115th Channel Revisions

I Clearing, Grubbing, Demo Ex. Channel Ac. 4.0 $600.00 $2,400.00
2 Export C.Y. 2,000 $2.75 $5,500.00
3 Unclassified Excavation C.Y. 2,000 $5.50 $11,000.00
4 Dust/Storm Water Management Month 2.0 $1,200.00 $2,400.00

5 Rip Rap, D50 = 3", Depth = 6" c.Y. 13,361 $45.00 $601,245.00

Channel Improvements from Section 0.473 to Section 0.663 (+/- 1,200 L.F.)

•

Subtotal
Contingency (20%)
Grand Total

This Engineer's opinion of probable construction cost is made on the basis of the Engineer's experience and
best judgment as a design professional. It must be recognized that any evaluation of work to be performed to
construct this project must by necessity be speculative in nature until completion of its actual detailed design. In
addition the engineer has no control over the cost of labor, material, or services to be furnished by others or
over market conditions. Accordingly Goodwin & Marshall, Inc. can not guarantee that actual costs will not vary
from the opinions expressed here in.

$622,545.00
$124,509.00
$747,054.00

GOODWIN~
_~M[AJRSHALL~

CML ENGINEERS - Pl.AHNERll - SURVEYORS

FORTtM:JATH - PHOENDC - waI'ttS
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UTILITY NOTIFICATION GENERAL NOTES BENCHMARK NOTE:

THE GIS INFORMATION PROVIDED BY THE FCD IS ON NGVD 29 DATUM

PHONE NO. COMPANY CONTACT I. ALL CONSTRUCTION TO BE PERFORMED ACCORDING TO APPLICABLE MAG STANDARD HOWEVER THE PROJECT DATUM IS NAVD 88 IN ORDER THAT THE

DETAILS AND MAG SPECIFICATIONS, DATED 1998 AND THROUGH 2011.
AERIAL TOPOGRAPHIC INFORMATION MAY BE UTILIZED FOR THE
AL TERNATIVES ANALYSIS AND FUTURE DESIGN TOPOGRAPHY. THE

(602) 236-2962 SRP AND THE CITY OF PEORIA AND THE CITY OF SURPRISE. FLOOD CONTROL DISTRICT TOPOGRAPHY HAS BEEN ADJUSTED TO
(602) 630-1392 Qwest Communications Aaron Dick NAVD 88.
(602) 484-5277 Southwest Gas Ron Floyd 2. FACILITIES WHICH ARE NOT SPECIFICALLY LOCATED WITH ACTUAL HORIZONTAL AND
(623) 328-3535 Cox Communications Benjamin Balch VERTICAL CONTROLS ARE APPROXIMATE AND TO THE BEST AVAILABLE INFORMATION.
(602) 371-7546 APS Electric Ron Gandara
(7B5) 610-6166 PUSD/MP Nexlevel Pete Dolance 3. EXISTING UTILITIES AND OTHER FACILITIES HAVE BEEN PLACE ON THE PLANS FROM PROJECT BENCHMARK(602) 438-4237 El Paso Natural Gas Tom Truj illo FIELD SURVEYS, EXISTING MAPS AND OTHER CURRENT PLANS WITHIN THE AREA OF
(623) 773-7602 City of Peoria - Traffic Ronald Amaya fI£VATION= 1262.17 NAIoD 88 £l4n.t1 IPRaEcr £l4TlMI
(623) 773-7753 City of Peoria - Engineering Joe Kurrus THIS PROJECT. THE CONTRACTOR WILL DETERMINE THE EXACT LOCATION AND/OR fI£VATION=I26O.30 IoGIoD 29 £l4n.t1
(623) 773-7734 City of Peoria - Utilities Javier Setovich ELEVATION OF EXISTING UTILITIES WHICH PERTAIN TO AND AFFECT THE

_ IEIJ) IS A I/GS t;OImIOL POIIff

OESIGNA TION= leI PfJ= A.D8lJ(J

CONST~UCTION OF THIS PROJECT. ., '.
STATf/COINrY= Az/lrIAIIK:tJPA

., , , '. ., I.6GS QU4D= CALl51lIIlOO~ 119811 -,LOCATION- _ FEU+/- SWTIIWCST OF A PNIKNG LOT ,

INDEX OF SHEETS
4. TWO (2) WORKING DAYS PRIOR TO EXCAVATING, THE CONTRACTOR SHALL CALL FOR AT DEER 1'UAG£ PAlIK 01/ fEANIA DRfIIE EAST OF

BLUE STAKE AT THE BLUE STAKE CENTER CENTER (PHONE I 1800-STAKEIT).
91ST AI'!l\lE

5. THE CONTRACTOR SHALL OBTAIN ALL NECESSARY PERMITS PRIOR TO CONSTRUCTION.
DRAWING NO. TITLE SHEET NO. 6. THE FLOOD CONTROL DISTRICT OR THE CITY OF PEORIA OR THE CITY OF SURPRISE

Gl COVER SHEET & VICINITY MAY 1 IS NOT RESPON;3IBLE FOR LIABILITY ACCRUED DUE TO DELAYS AND/OR DAMAGE

G2 GENERAL NOTES & INDEX OF SHEETS 2 TO UTILITIES IN CONJUCTION WITH THIS CONSTRUCTION. AERIAL TOPOGRAPHIC SURVEY NOTE:
G3 LEGEND & DETAILS SHEET 3 7. ANY WORK PERFORMED WITHOUT THE APPROVAL OF THE FLOOD CONTROL DISTRICTCl KEY PLAN 4 AERIAL PHOTOGRAPY WAS FLOWN IN 2010 FOR THE FLOOD
C2 TYPICAL CHANNEL SECTIONS 5 AND/OR THE ENGINEER THE ENGINEER AND ALL WORK AND MATERIALS NOT IN CONTROL DISTRICT OF MARICOPA COUNTY FOR THE PURPOSE
C3 PLAN-PROFILE 1 6 CONFORMANCE WITH THE SPECIFICATIONS IS SUBJECT TO REMOVAL AND REPLACEMENT OF THE PHASE I B 2 ANALYSIS.
C4 PLAN-PROFILE 2 7
C5 PLAN-PROFILE 3 8 AT THE CONTRACTOR'S EXPENSE.
C6 PLAN-PROFILE 4 9 8. THE ENGINEER WILL DETERMINE THE NUMBER AND LOCATION OF THE REQUIRED
C7 PLAN-PROFILE 5 10

COMPACTION TESTS FOR STRUCTURAL BACKFILL.C8 PLAN-PROFILE 6 11
C9 PLAN-PROFILE 7 12 9. TRAmC CONTROL SHALL BE MAINTAINED IN ACCORDANCE WITH MAG DISTRICT FIELD SURVEY NOTE:

Cl0 PLAN-PROFILE B 13
Cll PLAN-PROFILE 9 14 SPECIFICATION 401, PART VI OF THE MANUAL ON UNIFORM TRAFFIC CONTROL

FIELD SURVEY WORK WAS PERFORMED ON NOVEMBER 19, 2010
C12 PLAN-PROFILE 10 15 DEVICES (1988 EDITION I INCLUDING REVISION 3 DATED SEPTEMBER 3, 1993 I.
C13 PLAN-PROFILE 11 16

FOR THE FLOOD CONTROL DISTRICT OF MARICOPA COUNTY FOR

C14 PLAN-PROFILE 12 17 10. CONTRACTOR SHALL REPLACE PAVEMENT TO THE PROPOSED GRADES SHOWN ON THE
THE PURPOSE OF THE PHASE I B 2 ANALYSIS.

C15 PLAN-PROFILE 13 lB PAVING DESIGN SHEETS. WHERE PAVING REVISIONS ARE NOT PROPOSED, THE CONTRACTOR
C16 PLAN-PROFILE 14 19
C17 PLAN-PROFILE 15 20 SHALL REPLACE PAVEMENT TO THE EXISTING GRADES SHOWN ON THE PLANS.

IIC1B PLAN-PROFILE 16 21
II. EXACT POINT OF MATCHING TERMINATION AND OVERLAY WILL BE DETERMINED IN

C19 PLAN-PROFILE 17 22

~ "en" ,En"C20 PLAN-PROFILE lB 23 THE FIELD BY THE ENGINEER. OR DETAIL NUMBER
C21 PLAN-PROFILE 19 24

12. NO JOB WILL BE CONSIDERED COMPLETED UNTIL CURBS, PAVEMENT ANDC22 PLAN-PROFILE 20 25
C23 PLAN-PROFILE 21 26 SIDEWALKS HAVE BEEN SWEPT CLEAN OF ALL DIRT AND DEBRIS.
C24 PLAN-PROFILE 22 27
C25 DETENTION BASIN C 2B 13. PRIOR TO FINAL APPROVAL AND ACCEPTANCE OF THE WORK, THE CONTRACTOR
C26 DETENTION BASIN A 29 WILL BE REQUIRED TO CLEAN ADJACENT IOFF-PROJECT I ROADWAYS USED DURING DRAWING NUMBER
C27 DETENTION BASIN B 30 TO LOCATE
C28 DETENTION BASIN B 31 THE COURSE OF CONSTRUCTION.

14. CATCH BASIN CONNECTOR PIPES SHALL BE LAID ON A STRAIGHT ALIGNMENT AND

SLOPE UNLESS OTHERWISE SPECIFIED. IF BREAKS IN ALIGNMENT AND SLOPE ARE

UlJUTYCONPUCTTABLB NECESSARY TO MEET FIELD CONDITIONS. THE MAXIMUM DEFLECTION SHALL BE

NO. UTILITY STATION SHEET AC110N 22.5 DEGREES. CONTRACTOR SHALL PROVIDE A PIPE COLLAR PER MAG DETAIL 505

I 10' SANITARY SEWER FORCE MAIN Sia 57+99.36 II RELOCATE AT EACH DEFLECTION.

2 l/IIIlERGROlW ELECTRIC Sia 58+20.08 II RELOCATE

l/IIIlERGROlW ELECTRIC
Sia 58+50.00 -

12 RELOCATE UlJUTYCONPUCl'TABLB
3

Sia 65+00.00 NO. U11LlTY STATION SHEET AC110N
4 POWER POLE Sia 58+89.14 12 RELOCATE 33 l/IIIlERGROlW ELECTRIC SIc 151+66.68 21 RELOCATE
5 POWER POLE Sic 60+B9.20 12 RELOCATE 34 APS DUCT Sic 158+77.96 21 RELOCATE
6 POWER POLE Sic 61+12.10 12 PROTECT IN PLACE 35 12' WATER Lt.E Sic 15B+84.36 21 RELOCATE
7 POWER POLE Sia 61+70.55 12 RELOCATE 36 FlBER OPTIC Sic 159+00.46 21 RELOCATE
8 POWER POLE SIc 64+18.41 12 REMOVE 37 6' WATER L1toE Sic 159+00.47 21 RELOCATE
9 POWER POLE Sic 64+51.51 12 RELOCATE 38 12' WATER Lt.E SIc 159+ 16 .72 21 RELOCATE
10 POWER POLE Sic 64+71.64 12 PROTECT IN PLACE 39 8' SANITARY SEWER Sic 159+23.03 21 RELOCATE oTwo wo""" doy. bo'o," yoo dig
II POWER POLE Sia 64+87.32 12 PROTECT IN PLACE 40 FlBER OPTIC Sic 159+47.31 21 RELOCATE CALL FOR TIE BLUE STAKES

12 12' WATER L1toE Sic 106+29.50 16 RELOCATE OR PROTECT IN PLACE • 41 l/IIIlERGROlW ELECTRIC Sic 159+77.48 21 RELOCATE
602-263-1100

13 APS DUCT Sia 106+29.50 16 RELOCATE I-BOO-STAKE-IT
42 l/IIIlERGROlW ELECTRIC Sic 159+86.25 21 RELOCATE OUTSDE MAJOCOPA COlNTY

14 12' WATER L1toE Sia 106+29.50 16 RELOCATE 43 8' SANITARY SEWER 8 MAI*KllE SIc 159+91.61 21 RELOCATE
15 12' WATER L1toE Sic 112+71.61 17 RELOCATE OR PROTECT IN PLACE • 44 FlBER OPTIC Sic 159+95.66 21 RELOCATE ::t

16 APS DUCT Sic 112+B6. 7B 17 RELOCATE 45 FlBER OPTIC Sic 159+9B .20 21 RELOCATE
2
117 18' SANITARY SEWER FORCE MAIN Sic 112+92. 12 17 RELOCATE

Sic 113+02.82 17 RELOCATE
46 l/IIIlERGROlW ELECTRIC Sic 160+02.04 21 RELOCATE NO. REVISION BY DATE18 12' WATER L1toE
47 TRANSMISSION TOWER Sic 125+76.91 18 PROTECT IN PLACE

0 ROOD CONTROL DISTRICT19 8' WATER L1toE Sta 121+29.14 18 RELOCATE 48 FlBER OPTIC Sic 132+92.56 19 RELOCATE
20 20' ff' GAS Stc 132+03.B8 19 PROTECT IN PLACE 49 l/IIIlERGROlW ELECTRIC SIc 133+12.65 19 RELOCATE

OFMARICOPA COUNTY
21 l/IIIlERGROlW ELECTRIC Sic 132+65.31 19 RELOCATE 50 FlBER OPTIC SIc 133+21.27 19 RELOCATE

ENBINEEIfNi DM8ION
22 l/IIIlERGROlW ELECTRIC Sic 132+76.05 19 RELOCATE 51 POWER POLE SIc 12+10. 12 30 RELOCATE 1O'TI'H AVENUE AND UNION HIlLS DRIVE
23 l/IIIlERGROlW ELECTRIC Sic 132+85.30 19 RELOCATE

52 POWER POLE SIc 14+92.90 30 RELOCATE PeN 450,04.20
24 l/IIIlERGROlW ELECTRIC Sic 133+13.01 19 RELOCATE

53 POWER POLE Sic 17+74.61 30 RELOCATE FCD CONTRAcr NO, XXXX-XXXX
25 12' WATER L1toE Sia 133+34.42 19 RELOCATE 54 POWER POLE SIc 20+79.55 31 RELOCATE

BY DATE26 l/IIIlERGROlW ELECTRIC Stc 134+B3.77 19 RELOCATE 55 POWER POLE SIc 23+55.23 31 RELOCATE
27 6' WATER L1toE Sic 134+99.00 19 RELOCATE 56 POWER POLE SIc 26+35.10 24 RELOCATE DESIGNED C. HITTLE OS/27/11

THIS 00Cl.IENr IS RJR
28 12' WATER L1toE Sic 138+IB .97 19 RELOCATE 57 POWER POLE SIc 29+46.20 24 RELOCATE ~~lM

DRAWN B. CALDWELL OS/27/11
29 4' SANTARY SEWER FORCE MAN Sic 139+04 .01 19 RELOCATE 5B POWER POLE SIc 32+25.39 24 RELOCATE BDDNi. CCNSTRlJCT1ON. CHECKED W. RUSSELL OS/27/11
30 l/IIIlERGROlW ELECTRIC Sic 139+25.19 19 RELOCATE OR PERJIT PIIIPOSES.

GOODwmi31 l/IIIlERGROlW ELECTRIC SIc 139+31.09 19 RELOCATE • CUlRENTLY TI£RE IS NOT SU'FlCIENT III'ORMATION REGARDING UTILITY LOCATION TO DETERMt.E ~~i.~ -MfARSJHrAlLL ~32 l/IIIlERGROlW ELECTRIC Sic 140+14.34 20 RELOCATE WfETHER OR NOT IT WILL NEED TO BE RELOCATED OR PROTECTED IN PLACE. UTILITY SHALL BE
LOCATED AS PART OF TI£ FlNAL DESIGN A/II) A DECISION REGARDING TIE COIfl.ICT MADE AT THAT nt.£:. avL ENGI'ERS-PlANNERS-SUMYORS

..w.M't.::wl#16.OWQIIL..........

DRAWING NO. GENERAL NOTES & SHEET OF
G2 INDEX OF SHEETS 2 31
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DErAIL #2

• FlNAL OVER-FLOW WEIR
DESIGN PARAMETERS TO
BE DISCUSSED WITH DISTRICT.

30'

SECIlONB-B

±Jill

aJrC£TE QWrfrEl. f1.OliLIIE

BEARDSLEY CHANNEL DROP STRUClURE
(SEE SHEETS 26 6 27 FOR PlAN 6 PROFlLE VIEW INFORMATION J

IWIWC :ul·-~·Dr..B.II)lM.N£T~ ~c

'OO-YR W!E -1164.10---::.,. -b -==I: I I I r=...d--
~_WF;!=1F :1, I' Ir-~---rr-;::I--~--_-II62-~-oo

-1164.10

A

IlASIl C

PROI'06ED .....
El.EV -1162.00

PRllPOSED WEll
El.EV -1162.00

40 LF .....

i7.150

OJT-a:F WAll.

B

>1!il1

SECTION A-A

31' R.C.B. IDM.. H.ET WElt

31LF WEll

DETENTION BASIN WAW &: "BwCONCREI'B OVER-FLOW WEIR •
(SEE SHEETS 23 B 29-31 FOR PLAN VIEW INFORMATION)

DErAIL.l

'VI' 45' 'EIR LENBTlt

P!IlPCSEIl COHCI£TE
~MEIR

PROI'06ED WEll
El..fV -1162.00

40

PROI'06ED
lHl·... • R.C.B

::::f=l-~"]~~_l---~;
PROI'06ED
R.C.B. [ ..
IIlWL El.EV - 1164.40

.........,+. ".1W<!l. +"'Ab":""%'~""L:,,,," ..",,,.,,....", eo '" ~""lII\ "b ,"' ~

·~WAU.

PROI'06ED
H'lIl'4'R.C.B.

PRllPOSED
3-36- R.C.P.

lJOllNSTlEAIl l.PSTREAM
DETENTI~ BASIN ...-' _ ...4~' UI' t3e' -:t!m' IE1'DfTION BASIN

".r- -I

DErAlLtS

SECTIONB-B
IIl'M. El£V - 1204.40

R.C.P. JUNCTION BOX
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CM.ENGI'EERS-PlANN~

3 - 36' RGRCP, CLASS /II STORM DRAIN JUNCTION BOX,

CONCRETE IIDWL STAGED OUTFALL STRUCTURE
PER DETAIL #3 ON SHEET 3,

08M ROAD ACCESS RAMP

INLET HEADWALL PER A,D,O, T, STD, DTL, B-04,30,

OUTLET HEADWALL PER A,D.O, T, STD. DTL, B-04,10,

HEADWALL PER A,D,O.T, STD, DTL, B-/I,/I,

3 - 36' RGRCP, CLASS /II STORM ORAIN PIPE, LENGTH PER PLAN,

2 - 24' RGRCP, CLASS IV STORM ORAIN PIPE, LENGTH PER PLAN,

3 - 36' RGRCP, CLASS IV STORM DRAIN PIPE, LENGTH PER PLAN,

2 - 8' x 4'BOXCULVERTPERA,D.0,T, STD,
OTL, B-02,20, LENGTH PER PLAN,

3 - 8' x 4'BOXCULVERTPERA,D,0.T, STD,
DTL, B-02.30, LENGTH PER PLAN,

2 - 24' RGRCP, CLASS 1/1 STORM DRAIN PIPE, LENGTH PER PLAN,

5. VERTICAL CONTROL THROUGH BASIN C ANO SEGMENT 4 WAS ESTASBLISHED
BASED ON THE FIELD CONTROL OBTAINED 8Y THE DISTRICT ON NOVEMBER
19, 2010 ANO THE CANYON RIDGE WEST AS-BUILT GRAOING PLANS.

6. VERTICAL CONTROL THROUGH SEGMENT 7 WAS ESTA8L1SHEO BASED ON
AERIAL DISTRICT TOPOGRAPHY OATED NOVEMBER 2B, 2010.

4. VERTICAL CONTROL THROUGH SEGMENT 6 WAS ESTASBLISHED BASED ON
THE FIELD CONTROL OBTAINED BY THE DISTRICT ON NOVEMBER 19, 2010.

I, THESE PRELIMINARY PLANS ARE NOT FOR CONSTRUCTION.

3. LOCA TlON OF 40' DRAINAGE EASEMENT RECORDED AS 83-427993,
OF ornCIAL RECOROS IS APPROXIMA TE BASED ON EASEMENT
LANGUAGE AND THE CiTRUS POINT FINAL PLAT, DEED #' 01-08164/1.

2. EXISTING UTILITY LOCA TlONS ARE SCHEMA TIC BASED ON AVAILABLE
I!\FORMA TlON. ALL EXISTING UTILITY LOCA TlONS SHALL BE VERIFIED
IN THE FIELD PRIOR TO ANY CONSTRUCTION.

6. REMOVE 6. ~
1\ EXISTING UTILITIES TO 8E RELOCA TED OR PROTECTED !
~ IN PLACE PER UTILITY CONFLICT TABLE ON SHEET 2,

CONSTRUCT 0

/140

1120

1125
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••••• j •••••••

m

....: ! .

5cale in Feet

(j) CHANNEL EXCAVA TlON/CONSTRUCTION PER TYPICAL
CHANNEL SECTIONS ON SlEET C2, ~

O GRAOE-TO-ORAIN EXCAVATION/CONSTRUCTION PER TYPICAL
CANYON RIDGE 8ASIN GRADE- TO-ORA IN SECTION ON SHEET C2,

fj\ ROAD SIDE SWALE/GRADING PER TYPICAL UNION ~
\:::.J HILLS DRIVE STREET SECTION ON SHEET C2, =o 18' RGRCP, CLASS IV STORM DRAIN PIPE, LENGTH PER PLAN, ~

o 24' RGRCP, CLASS IV STORM DRAIN PIPE, LENGTH PER PLAN, ~

@
o
@
@
@
@
@
@
®
@)
@
@
® 08M ROAD PER TYPICAL SECTION ON SHEET 3,

@ CONCRETE WEIR STRUCUTRE PER DETAil. #1 ON SHEET 3, ~
:E ~o CHANNEL DROP STRUCTlRE PER DETAIL #2 ON SHEET 3, ~

2/ ~~C:p'!f:o~:b19iJJ~AfEtT'IIDWL,PROTECTION ~

en± z 22 CONCRETE SCUPPER PER MAG STD, DTL 206-1, 206-28206-3, ~
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3 - 36' RGRCP, CLASS III STORM DRAIN JUNCTION BOX.

CONCRETE I-DWL STAGED OUTFALL STRUCTURE
PER DETAIL #3 ON SHEET 3.

08M ROAD ACCESS RAMP

INLET HEADWALL PER A.D.O. T. STD. DTL. B-04.30.

OUTLET HEADWALL PER A.D.O. T. STD. DTL. B-04.10.

3 - 36' RGRCP, CLASS IV STORM DRAIN PIPE, LENGTH PER PLAN.

2 - 8' x 4' BOX CULVERT PER A.D.O. T. STD.
Dn. B-02.20. LENGTH PER PLAN.

3 - 8' x 4' BOX CULVERT PER A.D.O. T. STD.
Dn. B-02.30. LENGTH PER PLAN.

HEADWALL PER A.D.O. T. STD. DTL. B-/I./I.

2 - 24' RGRCP, CLASS IV STORM DRAIN PIPE, LENGTH PER PLAN.

3 - 36' RGRCP, CLASS III STORM DRAIN PIPE, LENGTH PER PLAN.

2 - 24' RGRCP, CLASS III STORM DRAIN PIPE, LENGTH PER PLAN.

I. THESE PRELIMINARY PLANS ARE NOT FOR CONSTRUCTION.

2. EXISTING UTILITY LOCATIONS ARE SCHEMATIC BASED ON AVAILABLE
INFORMA TlON. ALL EXISTING UTILITY LOCA TlONS SHALL BE VERIFIED
IN THE FIELD PRIOR TO ANY CONSTRUCTION.

3. LOCATION OF 40' DRAINAGE EASEMENT RECORDED AS 83-427993,
OF ornCIAL RECORDS IS APPROXIMA TE BASED ON EASEMENT
LANGUAGE AND THE CITRUS POINT FINAL PLA T, DEED #' 01-08164/1.

4. VERTICAL CONTROL THROUGH SEGMENT 6 WAS ESTASBLISHED BASED ON
THE FIELD CONTROL OBTAINED BY THE DISTRICT ON NOVEM3ER 19, 2010 .

5. VERTICAL CONTROL THROUGH BASIN C AND SEGMENT 4 WAS ESTASBLISHED
BASED ON THE FIELD CONTROL OBTAINED BY THE DISTRiCT ON NOVEMBER
19, 2010 AND THE CANYON RIDGE WEST AS-BUlL T GRADING PLANS.

6. VERTICAL CONTROL THROUGH SEGMENT 7 WAS ESTABLISHED BASED ON
AERIAL DISTRICT TOPOGRAPHY DATED NOVEMBER 28, 2010.
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3 - 36' RGRCP. CLASS III STORM DRAIN .AiNCTlDN BOX.

CONCRETE I-lJWL STAGED OUTFALL STRUCTURE
PER DETAIL #3 ON SHEET 3.

08M ROAD ACCESS RAMP

INLET HEADWALL PER A.O.O. T. STO. DTL. B-04.30.

OUTLET HEADWALL PER A.D.O. T. STD. DTL. B-04.10.

3 - 36' RGRCP. CLASS III STDRM DRAIN PIPE. LENGTH PER PLAN.

3 - 36' RGRCP. CLASS IV STORM DRAIN PIPE. LENGTH PER PLAN.

2 - 8' X 4' BOX CULVERT PER A.D.O. T. STD.
DTL. B-02.20. LENGTH PER PLAN.

3-8'x4'BOXCULVERTPERA.D.0.T. STD.
DTL. B-02.30. LENGTH PER PLAN.

lEADWALL PER A.D.O. T. STD. DTL. B-II.II.

THESE PRELIMINARY PLANS ARE NOT FOR CONSTRUCTION.

2. EXISTING UTILITY LOCA TlONS ARE SCHEMA TIC BASED ON AVAILA8LE
INFORMA TlON. ALL EXISTING UTILITY LOCA TlONS SHALL BE VERIAED
IN THE AELD PRIDR TO ANY CONSTRUCTION.

J. LOCA TlON OF 40' DRAINAGE EASEMENT RECORDED AS 83-427993.
OF OFACiAL RECORDS IS APPROXIMA TE BASED ON EASEMENT
LANGUAGE AND THE r;lTRUS POINT ANAL PLAT. DEED #' 01-0816411.

4. VERTICAL CONTROL THROUGH SEGMENT 6 WAS ESTASBLISHED BASED ON
THE RaD CONTROL OBTAINED BY TIE DISTRICT ON NOVEIIBER 19. 2010.

5. VERTICAL CONTROL THROUGH BASIN C AND SEGMENT 4 WAS ESTASBLISHED
BASED ON THE AELO CONTROL 08TAINEO BY THE DISTRICT ON NOVEMBER
19. 2010 AND THE CANYON RIDGE WEST AS-8UIL T GRADING PLANS.

6. VERTICAL CONTROL THROUGH SEGMENT 7 WAS ESTABLISHED BASED ON
AERIAL OISTRICT TOPOGRAPHY DATED NOVEMBER 28. 2010.

6 REMOVE 6 ~
1\ EXISTING UTILITIES TO BE RELOCA TED OR PROTECTED I
~ IN PLACE PER UTILITY CONFLICT TABLE ON SHEET 2 .

CONSTRUCT

1130

1135

1140

1145

1150

'" CHANNEL EXCAVATION/CONSTRUCTION PER TYPICAL
\.:..J CHANNEL SECTIONS ON SfEET C2. ~

O GRADE-TO-DRAIN EXCAVA TlDN/CDNSTRUCTION PER TYPICAL
CANYON RIDGE BASIN GRADE-TO-DRAIN SECTION ON SHEET C2.

f3\ ROAD SIDE SWALE/GRADING PER TYPICAL UNION ~
\.:::.J HILLS DRIVE STREET SECTION ON SHEET C2. ti:
G 18' RGRCP, CLASS IV STORM DRAIN PIPE. LENGTH PER PLAN. ~

o 24' RGRCP. CLASS IV STORM DRAIN PIPE. LENGTH PER PLAN. I!:l
@ 2 - 24' RGRCP. CLASS III STORM DRAIN PIPE. LENGTH PER PLAN.

eD 2 - 24' RGRCP. CLASS IV STORM DRAIN PIPE. LENGTH PER PLAN.

o
@
@
@
@
@
®
@
®
@
(Ii) 08M ROAD PER TYPICAL SECTION ON SHEET 3.

@ CONCRETE WEIR STRUCUTRE PER DETAIL #1 ON SHEET 3. ij
:E ~o CHANNEL DROP STRUCTURE PER DETAIL #2 ON SHEET 3. ~
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Two working day, before yoy dIg ~
CALL FOR 11£ BLUE STAKES ~

602-263-1100 C:l
I-SOO-STAKE-IT ~
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3 - 36' RGRCP, CLASS Ifl STORM DRAIN JUNCTION BOX.

CONCRETE /C)WL STAGED OUTFALL STRUCTURE
PER DETAIL #3 ON SHEET 3.

08M ROAD ACCESS RAMP

INLET HEADWALL PER A.D.O. T. STD. DTL. 8-04.30.

OUTLET HEADWALL PER A.D.O. T. STD. DTL. 8-04.10.

3 - 36' RGRCP, CLASS IV STORM DRAIN PIPE. LENGTH PER PLAN,

2-8'x4'BOXCULVERTPERA,D.0,T. STD.
DTL. 8-02.20. LENGTH PER PLAN.

3 - 8' x 4' BOX CUL VERT PER A,D,O. T. STD.
DTL, 8-02.30, LENGTH PER PLAN.

I£ADWALL PERA,D,O. T, STD, DTL, B-II.II.

2 - 24' RGRCP. CLASS IV STORM DRAIN PIPE. LENGTH PER PLAN.

3 - 36' RGRCP, CLASS Ilf STORM DRAIN PIPE, LENGTH PER PLAN.

2 - 24' RGRCP, CLASS Ifl STORM DRAIN PIPE, LENGTH PER PLAN.

6. VERTICAL CONTROL THROUGH SEGMENT 7 WAS ESTABLISHED 8ASED ON
AERIAL DISTRiCT TOPOGRAPHY DATED NOVEMBER 28, 2010.

5. VERTICAL CONTROL THROUGH BASIN C AND SEGMENT 4 WAS ESTAS8L1SHED
BASED ON THE AELD CONTROL 08TAINED 8Y THE DISTRICT ON NOVEMBER
19, 2010 AND THE CANYON RIDGE WEST AS-8UIL T GRADING PLANS.

I. THESE PRELIMINARY PLANS ARE NOT FOR CONSTRUCTION.

3. LOCA TlON OF 40' DRAINAGE EASEMENT RECORDED AS 83-427993,
OF OmCIAL RECORDS IS APPROXIMA TE 8ASED ON EASEMENT
LANGUAGE AND THE qTRUS POINT ANAL PLAT, DEED #' 01-0816411.

4. VERTICAL CONTROL THROUGH SEGMENT 6 WAS ESTASBLISHED 8ASED ON
THE AELD CONTROL OBTAINED 8Y THE DISTRICT ON NOVEMBER 19, 2010.

2. EXISTING UTILITY LOCATIONS ARE SCHEMATIC 8ASED ON AVAILA8LE
IfoFORMA TlON. ALL EXISTING UTILITY LOCA TIONS SHALL BE VERIAED
IN THE AELD PRIOR TO ANY CONSTRUCTION.

6 REMOVE 6 ~
Ax EXISTING UTILITIES TO BE RELOCATED OR PROTECTED ~
~ "~.~~~""~" ,_,~~n ~
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1140

1145

1150

1155

..... j•..

m

APN :200-S1-t}S~

Oi"INER, CITRVS POINT
CO/o1MlJN/TY ASSOC
DEED, OI-Ot}164/1

APN :200-S1-t}:JS
Oi"INER, SUN CIT'r"
SEi'I!!R COMPANY
DEED, OI-O/41:J06E

I '-" CONSTRUCT ...... I
(j) CHANNEL EXCAVATION/CONSTRUCTION PER TYPICAL

CHANNEL SECTIONS ON SI£ET C2. ~

r'2' GRADE-TO-DRAIN EXCAVATION/CONSTRUCTION PER TYPICAL
'-=J CANYON RIDGE 8ASIN GRADE- TO-DRAIN SECTION ON SHEET C2.

o ROAD SIDE SWALE/GRADING PER TYPICAL UNION ~
\.:::.J HILLS DRIVE STREET SECTION ON SHEET C2. ~

CV 18' RGRCP, CLASS IV STORM DRAIN PIPE, LENGTH PER PLAN. ~

o 24' RGRCP, CLASS IV STORM ORAIN PIPE, LENGTH PER PLAN. ~

@
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@
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G
(j})
®
@
® 08M ROAD PER TYPICAL SECTION ON SHEET 3.

® CONCRETE WEIR STRUCUTRE PER DETAIL #1 ON SHEET 3. ij
:E ~o CHANNEL DROP STRUCTURE PER DETAIL #2 ON SHEET 3. ~
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Two working do)'s before you dig ~
CALL FOR n-E BLUE STAKES ~

602-263-1100 C::\
I-SOO-STAKE-IT ~
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O
Two working days before you dig
CALL FOR TI£ BLUE STAKES

602-263-1100
I-SOO-STAKE-IT

ClUTSDE MARICOPA COUNT'r'

3 - 36' RGRCP, CLASS III STORM DRAIN JUNCTION BOX.

CONCRETE HDWL STAGED OUTFALL STRUCTURE
PER DETAIL #3 ON SHEET 3.

08M ROAD ACCESS RAMP

INLET HEADWALL PER A.O.O. T. STD. DTL. B-04.30.

OUTLET HEADWALL PER A.D.O. T. STD. DTL. B-04.10.

3 - 36' RGRCP, CLASS III STORM DRAIN PIPE, LENGTH PER PLAN.

2 - 24' RGRCP, CLASS IV STORM DRAIN PIPE, LENGTH PER PLAN.

3 - 36' RGRCP, CLASS IV STORM DRAIN PIPE, LENGTH PER PLAN.

2 - B' x 4' BOX CULVERT PER A.D.O. T. STD.
Dn. B-02.20. LENGTH PER PLAN.

3 - B' x 4' BOX CUL VERT PER A.D.O. T. STD.
DTL. B-02.30. LENGTH PER PLAN.

HEADWALL PERA.D.O.T. STD. DTL. B-II.II.

2 - 24' RGRCP, CLASS III STORM DRAIN PIPE, LENGTH PER PLAN.

I. THESE PRELIMINARY PLANS ARE NOT FOR CONSTRUCTION.

2. EXISTING UTILITY LOCA TlONS ARE SCHEMATIC BASED ON AVAILABLE
INFORMA TlON. ALL EXISTING UTILITY LOCA TlONS SHALL BE VERIFIED
IN THE FIELD PRIOR TO ANY CONSTRUCTION.

3. LOCATION OF 40' DRAINAGE EASEMENT RECORDED AS 83-427993,
OF omCIAL RECORDS IS APPROXIMA TE BASED ON EASEMENT
LANGUAGE AND THE qTRUS POINT FINAL PLA T, OEED #' 0I-0BI6411.

4. VERTICAL CONTROL THROUGH SEGMENT 6 WAS ESTASBLISHED BASED ON
THE FIELD CONTROL OBTAINED BY THE DISTRICT ON NOVEMJER 19, 2010.

5. VERTICAL CONTROL THROUGH BASIN C AND SEGMENT 4 WAS ESTASBLISHED
BASEO ON THE FIELD CONTROL OBTAINED BY TIlE DISTRICT ON NOVEMBER
19, 2010 AND THE CANYON RIDGE WEST AS-BUlL T GRADING PLANS.

6. VERTICAL CONTROL THROUGH SEGMENT 7 WAS ESTABLISHED BASED ON
AERIAL DISTRICT TOPOGRAPHY DATED NOVEMBER 2B, 2010.
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(j) CHANNEL EXCAVATION/CONSTRUCTION PER TYPICAL
CHANNEL SECTIONS ON SJ£ET C2. ~

'2' GRADE- TO-DRAIN EXCAVA TlON/CONSTRUCTION PER TYPICAL
\V CANYON RIDGE BASIN GRADE- TO-DRAIN SECTION ON SHEET C2.

fJ\ ROAD SIDE SWALE/GRADING PER TYPICAL UNION ~
\.::.J HILLS DRIVE STREET SECTION ON SHEET C2. Cto IB' RGRCP, CLASS IV STORM DRAIN PIPE, LENGTH PER PLAN, ~

o 24' RGRCP, CLASS IV STORM DRAIN PIPE, LENGTH PER PLAN. ~
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@ 08M ROAD PER TYPICAL SECTION ON SHEET 3.

@ CONCRETE WEIR STRUCUTRE PER DETAIL #1 ON SHEET 3. ij
:E ~o CHANNEL DROP STRUCTURE PER DETAIL #2 ON SHEET 3. ~
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CHANNEL DROP STRUCTURE PER DETAIL #2 ON SHEET 3.

ROCK RIP-RAP (O~= 12 In. I HOWL. PROTECTION
OR APPROVED EOUIVALENT.

CONCRETE SCLIPPER PER MAG STD. DTL 206-1. 206-28206-3.

CONCRETE WEIR STRUCUTRE POR DETAIL #1 ON SHEET 3.

08M ROAD PER TYPICAL SECTION ON SHEET 3 .

3 - 36' RGRCP, CLASS III STORM DRAIN JUNCTION BOX.

CONCRETE HOWL STAGED OUTFALL STRUCTURE
PER DETAIL #3 ON SHEET 3.

08M ROAD ACCESS RAMP

INLET HEAOWALL PER A.D.O. T. STD. DTL. B-04.30.

OUTLET HEADWALL POR A.D.O. T. STD. DTL. B-04.10.

3 - 36' RGRCP. CLASS III STORM DRAIN PIPE. LENGTH PER PLAN.

3 - 36' RGRCP, CLASS IV STORM DRAIN PIPE. LENGTH PER PLAN.

2 - 8' x 4' BOX CLILVERT POR A.D.O. T. STD.
DTL. B-02.20. LENGTH PER PLAN.

3 - 8' x 4' BOX CULVERT PER A.D.O. T. STD.
DTL. B-02.30. LENGTH PER PLAN.

HEADWALL PER A.D.O. T. STD. DTL. B-/l./I.

2 - 24' RGRCP, CLASS III STORM DRAIN PIPE. LENGTH PER PLAN.

2 - 24' RGRCP, CLASS IV STORM DRAIN PIPE, LENGTH PER PLAN.
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3 - 36' RGRCP, CLASS III STORM DRAIN JUNCTION BOX.

CONCRETE /l)WL STAGED OUTFALL STRUCTURE
PER DETAIL #3 ON SIICET 3.

08M ROAD ACCESS RAMP

INLET HEADWALL PER A.D.O. T. STD. DTL. B-04.30.

OUTLET HEADWALL PER A.D.O. T. STD. DTL. B-04.IO.

I£ADWALL PERA.D.O. T. STD. DTL. B-/I./I.

3 - 36' RGRCP, CLASS III STORM DRAIN PIPE, LENGTH PER PLAN.

2 - 24' RGRCP, CLASS III STORM DRAIN PIPE, LENGTH PER PLAN.

3 - 36' RGRCP, CLASS IV STORM DRAIN PIPE. LENGTH PER PLAN.

2 - 8' x 4' BOX CULVERT PER A.D.O. T. STD.
DTL. B-02.20. LENGTH PER PLAN.

3 - 8' x 4' BOX CULVERT PER A.D.O. T. STD.
DTL. B-02.30. LENGTH PER PLAN.

2 - 24' RGRCP, CLASS IV STORM DRAIN PIPE, LENGTH PER PLAN.

THESE PRELIMINARY PLANS ARE NOT FOR CONSTRUCTION.

2. EXISTING UTILITY LOCA TlONS ARE SCHEMATIC BASED ON AVAILABLE
INFORMA TlON. ALL EXISTING UTILITY LOCA TlONS SHALL BE VERIFIED
IN THE FIELD PRIOR TO ANY CONSTRUCTION.

3. LOCA TlON OF 40' DRAINAGE EASEMENT RECORDED AS 83-427993,
OF OffiCIAL RECORDS IS APPROXIMA TE BASED ON EASEMENT
LANGUAGE AND THE C,lTRUS POINT FINAL PLAT, DEED #' 01-08164/1.

4. VERTICAL CONTROL THROUGH SEGMENT 6 WAS ESTASBLISHED BASED ON
THE FIELD CONTROL OBTAINED BY TIE DISTRICT ON NOVEMBER 19, 2010.

5. VERTICAL CONTROL THROUGH BASIN C AND SEGMENT 4 WAS ESTASBLISHED
BASED ON THE FIELD CONTROL OBTAINED BY THE DISTRICT ON NOVEMBER
19. 2010 AND THE CANYON RIDGE WEST AS-BUlL T GRADING PLANS .

6. VERTICAL CONTROL THROUGH SEGMENT 7 WAS ESTABLISHED BASED ON
AERIAL DISTRiCT TOPOGRAPHY DATED NOVEMBER 28, 2010.
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\=.J CANYON RIDGE BASIN GRADE-TO-DRAIN SECTION ON SHEET C2.

f3.\ ROAD SIDE SWALE/GRAOING PER TYPICAL UNION ~
\.:;/ HILLS DRIVE STREET SECTION ON SHEET C2. ~

G IB' RGRCP, CLASS IV STORM DRAIN PIPE, LENGTH PER PLAN. ~

o 24' RGRCP, CLASS IV STORM DRAIN PIPE, LENGTH PER PLAN. t!l
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3 - 36' RGRCP. CLASS Ifl STORM DRAIN JUNCTION BOX.

CONCRETE HOWL STAGED OUTFALL STRUCTURE
PER DETAIL #3 ON SHEET 3.

OBM ROAD ACCESS RAMP

OUTLET HEADWALL PERA.D.O.T. STD. DTL. B-04.10.

HEADWALL PER A.D.O. T. STD. DTL. B-II./I.

INLET HEADWALL PER A.D.O. T. STD. DTL. B-04.30.

o

3 - 36' RGRCP. CLASS Ifl STORM DRAIN PIPE. LENGTH PER PLAN.

2 - 24' RGRCP. CLASS IV STORM DRAIN PIPE. LENGTH PER PLAN.

3 - 36' RGRCP. CLASS IV STORM DRAIN PIPE, LENGTH PER PLAN.

2-B'x4'BOXCLILVERTPERA.D.0.T. STD.
DTL. B-02.20. LENGTH PER PLAN.

3 - B' x 4' BOX CLILVERT PER A.D.O. T. STD.
DTL. B-02. 30. LENGTH PER PLAN.

2 - 24' RGRCP. CLASS Ifl STORM DRAIN PIPE. LENGTH PER PLAN.

6. VERTICAL CONTROL THROUGH SEGMENT 7 WAS ESTABLISHED BASED ON
AERIAL DiSTRiCT TOPOGRAPHY DATED NOVEMBER 2B. 2010.

5. VERTICAL CONTROL THROUGH BASIN C ANO SEGMENT 4 WAS ESTASBLIS!jED
BASED ON THE AELD CONTROL OBTAINED BY THE DISTRICT ON NOVEMBER
19. 2010 AND THE CANYON RIDGE WEST AS-BUiLT GRADING PLANS.

I. THESE PRELIMINARY PLANS ARE NOT FOR CONSTRUCTION.

3. LOCA nON OF 40' DRAINAGE EASEMENT RECORDED AS 83-427993,
OF omCIAL RECORDS IS APPROXIMA TE BASED ON EASEMENT
LANGUAGE AND THE CITRUS POINT ANAL PLAT. DEED #' 01-08164//.

4. VERTICAL CONTROL THROUGH SEGMENT 6 WAS ESTASBLISHED BASED ON
THE AELD CONTROL OBTAINED BY TIE DISTRICT ON NOVEMBER 19. 2010.

2. EXISTING UTILITY LOCA TlONS ARE SCHEMA TIC BASED ON AVAILABLE
INFORMA TlON. ALL EXISTING UTILITY LOCA TlONS SHALL BE VERIAED
IN THE AELD PRIOR TO ANY CONSTRUCTION.

t::. REMOVE t::. ~
Ax EXISTING UTILITIES TO BE RELOCATED OR PROTECTED I
~ IN PLACE PER UTILITY CONfLICT TABLE ON SHEET 2 .
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(j) CHANNeL EXCAVATION/CONSTRUCTION PER TYPICAL
CHANNeL SECTIONS ON SlEET C2. ~

O GRADE- TO-DRAIN EXCAVA TlON/CONSTRUCTION PER TYPICAL
CANYON RIDGE BASIN GRADE-TO-ORAIN SECTION ON SHEET C2.

O ROAO SIDE SWALE/GRADING PER TYPICAL UNION ~
HILLS DRIVE STREET SECTION ON SHEET C2. =:o IB' RGRCP. CLASS IV STORM DRAIN PIPE. LENGTH PER PLAN. ~

o 24' RGRCP. CLASS IV STORM DRAIN PIPE. LENGTH PER PLAN. t!)
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® OBM ROAD PER TYPICAL SECTION ON SHEET 3.

® CONCRETE WEIR STRUCUTRE PER DETAIL #1 ON SHEET 3. ij
~ ~o CHANNEL DROP STRUCTURE PER DETAIL #2 ON SHEET 3. ~
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Two working days before you dig ~
CALL FOR TI£ BLUE STAKES ~
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50 a m 50 100 I" TIICSE PRELIMINARY PLANS ARE NOT FOR CONSTRUCTION.

.. -. ! 2. EXISTING UTILITY LOCA TlONS ARE SCIICMA TIC BASED ON AVAILABLE
- 5 I . F I!>FDRMA TlON. ALL EXISTING UTILITY LOCA TlONS SHALL BE VERIFIED

ca e ,n ee t IN THE FIELD PRIOR TO ANY CONSTRUCTION.

'RM ORAIN PIPE. LENGTH PER PLAN.

STORM DRAIN MAMKiLE

CHANNEL DROP STRUCTIRE PER DETAIL #2 ON SHEET 3.

CONCRETE SCUPPER PER MAG STD. OTL 206-1. 206-28206-3.

ROCK RIP-RAP (D~= 12 in. J HOWL. PROTECTION
OR APPROVED EOUIVALENT.

CONCRETE WEIR STRUCUTRE PER DETAIL #1 ON SHEET 3.

08M ROAD PER TYPICAL SEC TlON ON SHEET 3.

3 - 36' RGRCP. CLASS III STORM DRAIN JUNCTION BOX.

CONCRETE /lDWL STAGED OUTFALL STRUCTURE
PER DETAIL #3 ON SIICET 3 .

08M ROAD ACCESS RAMP

INLET IICADWALL PER A.D.O. T. STD. DTL. B-04.30.

OUTLET HEADWALL PER A.D. OJ. STD. DTL. B-04.10.

3 - 36' RGRCP. CLASS III STORM DRAIN PIPE. LENGTH PER PLAN.

2 - 24' RGRCP. CLASS III STORM DRAIN PIPE. LENGTH PER PLAN.

2 - 24' RGRCP. CLASS IV STORM DRAIN PIPE. LENGTH PER PLAN.

3 - 36' RGRCP, CLASS IV STORM DRAIN PIPE. LENGTH PER PLAN.

2 - B' x 4' BOX CULVERT PER A.D.O. T. STD.
OTL. B-02.20. LENGTH PER PLAN.

3-B'x4'BOXCULVERTPERA.D.0.T. STD.
DTL. B-02.30. LENGTH PER PLAN.

HEADWALL PER A.D.O. T. STD. DTL. B-II.II.
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5. :I:l/;C~t f~:r;:g~ ~'t:ru:tt. ~t'fA/~toNgl~~'f~rT~/t'~~ffVoA.J:/i~}'ffD ~
19, 2010 AND THE CANYON RIDGE WEST AS-BUlL T GRADING PLANS. ~

6. VERTICAL CONTROL THROUGH SEGMENT 7 WAS ESTABLISHED BASED ON ll::
AERIAL DiSTRiCT TOPOGRAPHY DATED NOVEMBER 2B. 2010. I

O
Two working days before you dig ~
CALL FOR TI£ BLUE STAKES ~

602-263-1100 t:I
I-SOO-STAKE-IT ~

OUTSIlE MARICOPA COl.Om ~

3. LOCATION OF 40' DRAINAGE EASEMENT RECORDED AS B3-427993,
OF OrnCIAL RECORDS IS APPROXIMA TE BASED ON EASEMENT
LANGUAGE AND TIlE C,lTRUS POINT ANAL PLAT, DEED #. 01-0816411.

4. VERTICAL CONTROL THROUGH SEGMENT 6 WAS ESTASBLISHED BASED ON
THE AELD CONTROL OBTAINEO BY THE DISTRICT ON NOVEMBER 19. 2010.

l::,. REMOVE l::,. ~
/\ EXISTiNG UTILITIES TO BE RELOCATED OR PROTECTED ~
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GENERAL NOTES Ib

I 0 CONSTRUCT 0 I
(j) CHANNEL EXCA VA TlON/CONSTRUCTlON PER TYPICAL

CHANNEL SECTIONS ON Sl£ET C2.

{;;\ GRADE-TO-ORAiN EXCAVATION/CONSTRUCTION PER TYPICALo CANYON RIOGE BASIN GRADE- TO-ORAIN SECTION ON SHEET C2. ~
o ROAD SIDE SWALE/GRADING PER TYPICAL UNION ~
\.:V HILLS DRIVE STREET SECTION ON SHEET C2. f!;
G IB' RGRCP. CLASS IV STORM DRAIN PIPE. LENGTH PER PLAN. =
~ ~o 24' RGRCP. CLASS IV STCo IG
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0~1'i., CANYON I'i.IP61=
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MATCHLINE STA 106+50.00
See Sheet 17
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Tw. w.,,,,, do,_ be'''' ,... "'II ~CAll FOR TIE: BLUE STAKES ~

602-263-1100 c:I
I-SOO-STAKE-IT ~

OUTSDE MARICOPA CQl.t.ITY ~

...

3 - 36' RGRCP, CLASS III STORM DRAIN JUNCTION BOX.

CONCRETE HDWL STAGED OUTFALL STRUCTURE
PER DETAIL #3 ON SflEET 3.

08M ROAD ACCESS RAMP

INLET HEADWALL PER A.D.O. T. STD. DTL. B-04.30.

OUTLET HEADWALL PER A.D.O. T. STD. DTL. B-04.10.

3 - 36' RGRCP, CLASS III STORM DRAIN PIPE, LENGTH PER PLAN.

2 - 24' RGRCP, CLASS III STORM DRAIN PIPE, LENGTH PER PLAN.

3 - 36' RGRCP, CLASS IV STORM DRAIN PIPE, LENGTH PER PLAN.

2 - 8' x 4' 80X CULVERT PER A.D.O. T. STD.
OTL. 8-02.20. LENGTH PER PLAN.

3-8'x4'80XCULVERTPERA.D.0.T. STD.
DTL. B-02.30. LENGTH PER PLAN.

HEADWALL PER A.O.O. T. STD. DTL. 8-11.11.

2 - 24' RGRCP, CLASS IV STORM DRAIN PIPE, LENGTH PER PLAN.

I. TflESE PRELIMINARY PLANS ARE NOT FOR CONSTRUCTION.

2. EXiSTING UTILITY LOCATIONS ARE SCflEMATIC 8ASED ON AVAILABLE
IIIFORMA TlON. ALL EXISTING UTILITY LOCA TlONS SHALL BE VERIFIED
IN TfIE FIELD PRIOR TO ANY CONSTRUCTION.

3. LOCATION OF 40' DRAINAGE EASEMENT RECORDED AS 83-427993,
OF OffiCIAL RECORDS IS APPROXIMA TE BASED ON EASEMENT
LANGUAGE AND TfIE C}TRUS POINT FINAL PLAT, DEED #' 01-0816411.

4. VERTICAL CONTROL THROUGH SEGMENT 6 WAS ESTASBLISHED BASEO ON
THE FIELD CONTROL OBTAINED BY THE DISTRICT ON NOVEMBER 19, 2010.

5. VERTICAL CONTROL THROUGH BASIN C AND SEGMENT 4 WAS ESTAS8LISflED
BASED ON THE FIELD CONTROL OBTAINED BY THE DISTRiCT ON NOVEMBER
19, 2010 AND THE CANYON RIDGE WEST AS-BUlL T GRADING PLANS.

6. VERTICAL CONTROL THROUGH SEGMENT 7 WAS ESTA8L1SHED BASED ON
AERIAL DISTRICT TOPOGRAPHY DATED NOVEMBER 2B, 2010.
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3 - 36' RGRCP, CLASS III STORM DRAIN JUNCTION BOX.

CONCRETE /l)WL STAGED OUTFALL STRUCTURE
PER OETAIL #3 ON SHEET 3.

OBM ROAD ACCESS RAMP

INLET HEADWALL PER A.D.O. T. STD. DTL. B-04.30.

OUTLET HEADWALL PER A.D.O. T. STD. DTL. B-04.10.

3 - 36' RGRCP, CLASS IV STORM DRAIN PIPE. LENGTH PER PLAN.

2 - B' X 4' BOX CULVERT PER A.D.O. T. STD.
DTL. B-02.20. LENGTH PER PLAN.

3 - B' x 4' BOX CULVERT PER A.D.O. T. STD.
DTL. B-02.30. LENGTH PER PLAN.

HEADWALL PER A.D.O. T. STD. DTL. B-II.II.

2 - 24' RGRCP. CLASS IV STORM DRAIN PIPE, LENGTH PER PLAN.

3 - 36' RGRCP, CLASS III STORM DRAIN PIPE. LENGTH PER PLAN.

2 - 24' RGRCP, CLASS III STORM DRAIN PIPE, LENGTH PER PLAN.

I. THESE PRELIMINARY PLANS ARE NOT FOR CONSTRUCTION.

2. EXISTING UTILITY LOCA TlONS ARE SCHEMA TIC BASED ON AVAILABLE
I/FORMA TlON. ALL EXISTING UTILITY LOCA TlONS SHALL BE VERIAED
IN THE AELD PRIOR TO ANY CONSTRUCTION.

3. LOCA TlON OF 40' DRAINAGE EASEMENT RECORDED AS B3-427993.
OF omC/AL RECORDS IS APPROXIMA TE BASED ON EASEMENT
LANGUAGE AND THE CjTRUS POINT ANAL PLAT, DEED #' 01-OBI6411.

4. VERTICAL CONTROL THROUGH SEGMENT 6 WAS ESTASBLISHED BASED ON
THE AELD CONTROL OBTAINED BY THE DISTRICT ON NOVEMBER 19. 2010.

5. VERTICAL CONTROL THROUGH BASIN C AND SEGMENT 4 WAS ESTASBLISHED
BASED ON THE AELD CONTROL OBTAINED BY THE DISTRICT ON NOVEMBER
19. 2010 AND THE CANYON RIDGE WES T AS-BUlL T GRADING PLANS.

6. VERTICAL CONTROL THROUGH SEGMENT 7 WAS ESTABLISHED BASED ON
AERIAL DISTRICT TOPOGRAPHY DATED NOVEMBER 28. 2010.

rj\ CHANNEL EXCA VA TlON/CONSTRUCTION PER TYPICAL
I..:.) CHANNEL SECTIONS ON SHEET C2. ~

O GRADE-TO-DRAIN EXCAVATION/CONSTRUCTION PER TYPICAL
CANYON RIDGE BASIN GRADE-TO-ORAIN SECTION ON SHEET C2.

O ROAD SIDE SWALE/GRADING PER TYPICAL UNION i?;;
HILLS DRIVE STREET SECTION ON SHEET C2. =o IB' RGRCP, CLASS IV STORM DRAIN PIPE. LENGTH PER PLAN. ~

o 24' RGRCP, CLASS IV STORM DRAIN PIPE, LENGTH PER PLAN. ~

@
tv
@
o
@
@
@
@)
®
@)
@
@
@ OBM ROAD PER TYPICAL SECTION ON SHEET 3.

(Ii) CONCRETE WEIR STRUCUTRE PER DETAIL #1 ON SHEET 3. ij

~
o CHANNEL DROP STRUCTURE PER DETAIL #2 ON SHEET 3. ~

2/ ~~C'J./}j;o~~';igUt~ArE~TUIDWL.PROTECTION ~

22 CONCRETE SCUPPER PER MAG STD. DTL 206-1, 206-2 B 206-3. ~

GENERAL NOTES b

6. REMOVE 6. ~
/\ EXISTING UTILITIES TO BE RELOCATED OR PROTECTED I
~ IN PLACE PER UTILITY CONFLICT TABLE ON SHEET 2 .

CONSTRUCT
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3 - 36' RGRCP, CLASS III STORM DRAIN JUNCTION BOX.

CONCRETE Il)WL STAGED OUTFALL STRUCTURE
PER DETAIL #3 ON SHEET 3.

08M ROAD ACCESS RAMP

HEADWALL PER A.D. O. T. STD. DTL. B-/l./I.

INLET HEADWALL PER A.D.O. T. STD. DTL. B-04.30.

OUTLET HEADWALL PERA.D.O. T. STD. DTL. B-04.IO.

3 - 36' RGRCP, CLASS IV STORM DRAIN PIPE, LENGTH PER PLAN.

2 - B' x 4' BOX CULVERT PER A.D.O. T. STD.
DTL. B-02.20. LENGTH PER PLAN.

3 - B' x 4' BOX CULVERT PER A.D.O. T. STD.
DTL. B-02.30. LENGTH PER PLAN.

3 - 36' RGRCP, CLASS III STDRM DRAIN PIPE. LENGTH PER PLAN.

2 - 24' RGRCP, CLASS III STORM DRAIN PIPE, LENGTH PER PLAN.

2 - 24' RGRCP. CLASS IV STORM DRAIN PIPE, LENGTH PER PLAN.

50

6 REMOVE 6 ~
Ax EXISTING UTILITIES TO BE RELOCATED DR PROTECTED ~!5 IN PLACE PER UTILITY CONFLICT TABLE ON SHEET 2. ~

CONSTRUCT ~

(j) CHANNEL EXCAVA TlON/CONSTRUCTION PER TYPICAL ~
CHANNEL SECTIONS ON SHEET C2. ~

O GRADE-TO-DRAIN EXCAVATION/CONSTRUCTION PER TYPICAL
CANYON RIDGE BASIN GRAOE- TO-DRAIN SECTION ON SHEET C2.

f'3I ROAD SIDE SWALE/GRADING PER TYPICAL UNION ~
\::.J HILLS DRIVE STREET SECTION ON SHEET C2. =o IB' RGRCP, CLASS IV STORM DRAIN PIPE, LENGTH PER PLAN. ~

o 24' RGRCP, CLASS IV STORM DRAIN PIPE, LENGTH PER PLAN. t5
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G
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@
@ 08M ROAD PER TYPICAL SECTION ON SHEET 3.

N @ CONCRETE WEIR STRUCUTRE PER DETAIL #1 ON SHEET 3. ij

* ~
o CHANNEL DROP STRUCTURE PER DETAIL #2 ON SHEET 3. ~I

W E 21 ROCK RIP-RAP ID~= 12 in. I HOWL. PROTECTION
OR APPROVED EOUIVALENT.

S 22 CONCRETE SCUPPER PER MAG STD. DTL 206-1, 206-28206-3. ~

GENERAL NOTES 0
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IN THE AELD PRIOR TO ANY CONSTRUCTION.

3. LOCATION OF 40' ORAINAGE EASEMENT RECOROED AS 83-427993, ~
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OUTLETHEADWALLPERA.D.O.T. STD. DTL. B-D4.10.

INLET HEADWALL PER A.D.O. T. STD. DTL. B-04.30.

3 - 36' RGRCP, CLASS III STORM DRAIN JUNCTION BOX.

CONCRETE I-VWL STAGED OUTFALL STRUCTURE
PER DETAIL #3 ON SHEET 3.

OBM ROAD ACCESS RAMP

3 - 36' RGRCP, CLASS III STORM DRAIN PIPE, LENGTH PER PLAN.

2 - 24' RGRCP, CLASS III STORM DRAIN PIPE, LENGTH PER PLAN.

3 - 36' RGRCP, CLASS IV STORM DRAIN PIPE. LENGTH PER PLAN,

2 - 8' x 4' BOX CULVERT PER A.D.O. T. STD.
DTL. B-02. 20. LENGTH PER PLAN.

3 - 8' x 4' BOX CUL VERT PER A.D.O. T. STD.
DTL. B-02.30. LENGTH PER PLAN.

HEADWALL PER A.D.D. T. STD. DTL. B-/I./I.

2 - 24' RGRCP, CLASS IV STORM DRAIN PIPE, LENGTH PER PLAN.

I. THESE PRELIMINARY PLANS ARE NOT FOR CONSTRUCTION.

2. EXISTING UTILITY LOCA TlONS ARE SCHEMA TIC BASED ON AVAILABLE
INFORMA TlON. ALL EXISTING UTILITY LOCA TlONS SHALL BE VERIFIED
IN THE FIELD PRIOR TO ANY CONSTRUCTION.

3. LOCA TION OF 40' DRAINAGE EASEMENT RECORDED AS 83-427993.
OF OrnCIAL RECORDS IS APPROXIMA TE BASED ON EASEMENT
LANGUAGE AND THE CjTRUS POINT FINAL PLAT, DEED #' 01-08164/1.

4. VERTICAL CONTROL THROUGH SEGMENT 6 WAS ESTASBLISHED BASED ON
THE FIELD CONTROL OBTAINED BY THE DISTRICT ON NOVEMBER 19, 2010.

5. VERTICAL CONTROL THROUGH BASIN C AND SEGMENT 4 WAS ESTASBLISHE:D
BASED ON THE FIELD CONTROL OBTAINED BY THE DISTRICT ON NOVEMBER
19. 2010 AND THE CANYON RIDGE WEST AS-BUlL T GRADING PLANS.

6, VERTICAL CONTROL THROUGH SEGMENT 7 WAS ESTABLISHED BASED ON
AERIAL DISTRICT TOPOGRAPHY DA TED NOVEMBER 28. 2010.
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Two worklnCjl doys before you dlliJ ~
CALL FOR 11£ BLUE STAKES ~

602-263-1100 C:i
I-SOO-STAKE-IT ~

OOTSIlE '''''''':<'1'' coum !!ij

3 - 36' RGRCP, CLASS III STORM DRAIN JUNCTION BOX,

CONCRETE !lDWL STAGED OUTFALL STRUCTURE
PER DETAIL #3 ON SfI£ET 3.

oeM ROAD ACCESS RAMP

INLET fl£ADWALL PER A.D.O, T. STD. DTL. B-04.30.

OUTLET fl£ADWALL PER A.D. O. T. STD. DTL. B-04.10.

fl£ADWALL PER A.D.O. T. STD, DTL. B-II, II .

3 - 36' RGRCP, CLASS ill STORM DRAIN PIPE, LENGTH PER PLAN.

2 - 24' RGRCP, CLASS IV STORM DRAIN PIPE, LENGTH PER PLAN.

3 - 36' RGRCP, CLASS IV STORM DRAIN PIPE, LENGTH PER PLAN.

2 - B' x 4' BOX CULVERT PER A.D,O, T, STD.
DTL. B-02.20. LENGTH PER PLAN.

3 - B' x 4' BOX CULVERT PER A.D.O. T, STD.
DTL. B-02.30. LENGTH PER PLAN.

2 - 24' RGRCP, CLASS III STORM DRAIN PIPE, LENGTH PER PLAN.

TfI£SE PRELIMINARY PLANS ARE NOT FOR CONSTRUCTION.

6. VERT/CAL CONTROL THROUGH SEGMENT 7 WAS ESTABLISHED BASED ON
AER/AL DiSTRiCT TOPOGRAPHY DATED NOVEMBER 2B, 2010.

5. VERTICAL CONTROL THROUGH BASIN C AND SEGMENT 4 WAS ESTASBLISfI£D
BASED ON THE AEW CONTROL OBTAINED BY TIlE DISTRICT ON NOVEMBER
19, 2010 AND THE CANYON RIDGE WEST AS-BUlL T GRADING PLANS•

4. VERTICAL CONTROL THROUGH SEGMENT 6 WAS ESTASBLlSfI£D BASED ON
THE AEW CONTROL OBTAINED BY THE DISTRICT ON NOVEMBER 19. 2010.

3. LOCA TlON OF 40' DRAINAGE EASEMENT RECORDED AS B3-427993,
OF OrnCIAL RECORDS /S APPROXIMA TE BASED ON EASEMENT
LANGUAGE AND TIlE CiTRUS POINT ANAL PLAT. DEED #' 01-OB/6411.

2. EXISTING UTILITY LOCA TlONS ARE SCfI£MA TIC BASED ON AVAILABLE
I/oFORMA TlON. ALL EXISTING UTILITY LOCA TlONS SHALL BE VERIAED
IN TfI£ AELD PRIOR TO ANY CONSTRUCTION.
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6. REMOVE 6. ~
1\ EXISTING UTILITIES TO BE RELOCATED OR PROTECTEO !
~ IN PLACE PER UTILITY CONFLICT TABLE ON SfI£ET 2.

CONSTRUCT

(j) CHANNEL EXCAVA TlON/CONSTRUCTION PER TYPICAL
CHANNEL SECTIONS ON Sl£ET C2. ~

O GRADE- TO-DRAIN EXCA VA TlON/CONSTRUCTION PER TYPICAL
CANYON RIDGE BASIN GRADE-TO-DRAIN SECTION ON Sfl£ET C2.

f3\ ROAD SIDE SWALE/GRADING PER TYPICAL UNION e;
\:::.J HILLS DRIVE STREET SECTION ON SfI£ET C2. Cl:o IB' RGRCP, CLASS IV STORM DRAIN PIPE, LENGTH PER PLAN, ~

o 24' RGRCP, CLASS IV STORM DRAIN PIPE, LENGTH PER PLAN. ~

@
o
@
o
@
@
®
@
G
@
@
®
® oeM ROAD PER TYPICAL SECTION ON SHEET 3.

N @ CONCRETE WEIR STRUCUTRE PER DETAIL #1 ON SHEET 3. ij,* ~o CHANNEL DROP STRUCTURE PER DETAIL #2 ON SHEET 3. ijl
___.~W E 2/ ROCK RIP-RAP ID~; 12 in. I HOWL. PROTECTION

OR APPROVED EQUIVALENT,

S 22 CONCRETE SCUPPER PER MAG STO, OTL 206-1, 206-2 e 206-3. ~

GENERAL NOTES b

................ ; ~ ! ? ········i ? ! ~.. . ; ~ ; j ~ ! : i ~.......; : i..

-;;-;.-;-::J
/.. /

'I
I

t1J

SJECGrMIJENT 2

.............. j , ••••.•••• ; ••

.;..

..........: j : i ~ i ~ ········i ~ ; ~ ~ ~ ~ ~ ~ ; ..

o 'i: '-- -1'-'-- ,.' "''', _ ..' 11'1'" _- " -- .o "', . ---?::C'kf -- ~"TV--~~-.r-·l· ~;T~- I ---'--- CATV .....
, em --- -- ,t""""'-u'ty - ...............-C.nyo;;- CATV '""'Uo / rl rl:5::::Z' -.- - - rl

III --- ~ - 1-' ~l~" ~ir'..... -+ I~"'" I. Ir. ,-- Irl ¥ } cJr __
0 0 --- .~---------=--
(\Ill') CT - ...

-- ~ ===-~~~-- ~-=----~-----------------~t>«
.!I-
(/)(J)

~~
..,j11
I
U
I«
::::E

/205

/225

3 ~
2 C

N
1
01 REVISION BY OATE ~o FLOOD CONTROL. DISTRICT ~

larmA~=:=:DRIVE ~
PeN 450.04.20 ~

FCD~=~NO.~-XXXX DATE ~
ms DOCI.IENr IS FOR DESIGNED C. HITTLE OS/27/11 ....

NmIIM REV£W OILL_ DRAWN B, CALDWELL OS/27/11 .!.
IT IS NOT NTCNJED "'" • ,

BDONG. CONSTRUCTION. CHECKED W, RUSSELL OS/27/11 :l
~--~. G ~
WAlIIIEN C, RlISSELL OOlDwrn ~ l:l

u. NO.~ -MIAJRSHALU ....
ClVl. ENGI'EERS-PlANNERS-SlJIMYOflS C

............~ :.... ...; ~ : ; : : : : ~ ~ : ~ ':' ':' ~ : : ~ ; : : : : ~ ; ~ ~ 1 MOIIW.MYJIOoIrO'II,CWHll.a.NIIa4A..za6 ~
I---....L..--'--"---'--....:...--'-----'--'--....:...-.:---'---'--....:...-.:---'---'---'--"---'---'---'-----'''---'--....:...--'---'---'--....:...-.:---'--'---'--"---'--....:...--'---'---'---'--:-...-'---'---'--"---'--....:...--'---1'------l1 DRAWING NO. PLAN-PROFILE 16 SHEET OF C

/51+00 152+00 153+00 /54+00 /55+00 /56+00 /57+00 /58+00 /59+00 /60+00 /6/+00 CiS 21 31 ...

: : : : :
"""';"1'07TH'''A''~'UE',;'j"';';";"';"""":':+:"'l'f""il T "'"

. . . . .

." i ".; .." ; ",,"•... " i " ...•....... ; " ....•........ ;.........•......... ;.::.::::::.::.:::::1'.:::::::.. :::::::1'.:::::::::'::::.::::'::::::::: ::::::::1'.:::::::: .:::.. :1'.: :; ..:::.:::1' :'::.::::.:"':::1'.::::::,,:':.::':1 ::::.:.:: ·:·:~i~:j~~~:::·::::·::·····::[::"·:::T·:·:·.:T·::::.··: :::::::·;::·.=~:J~i~Oi:::::.:::·::r::::::::::":·· " .

"!ll • • • • • • • APPROX/MATi: WAT£R AND uMJERGROuvD £L£CTR/C LOCATION BASED • • • • • . . • • . • 134L.F: OF CLASS • • . •

1·················,····· ..li~: ..g~k9~;~t:!iI, ••••··.••,~~~~~~~~~~~~'jmI.: ••• :TII;j •••. ,••·j .•••:I~1~1j~rEiI~}~jFi¥T:•

-

•

W,\t03BBA.2\PreTIin\i07Ih-Avenue 8 Union Hills Drive 15i: PIoI'II.pro Wed Aug 03 09' to'55 2011



'RM DRAIN PIPE. LENGTH PER PLAN.

STORM DRAIN MAMIOLE

CONCRETE SCUPPER PER MAG STD. DTL 206-1. 206-2 a 206-3.

CHANNEL DROP STRUCTURE PER DETAIL #2 ON SHEET 3.

ROCK RIP-RAP (D~= 12 in. I HOWL. PROTECTION
OR APPROVED EQUIVALENT.

CONCRETE WEIR STRUCUTRE PER DETAIL #1 ON SHEET 3.

08M ROAD PER TYPICAL SECTION ON SHEET 3.

3 - 36' RGRCP. CLASS III STORM DRAIN .AJNCTION BOX.

CONCRETE IIJWL STAGED OUTFALL STRUCTURE
PER DETAIL #3 ON SHEET 3.

DaM ROAD ACCESS RAMP

INLET HEADWALL PER A.D.O. T. STD. DTL. B-04.30.

OUTLET HEADWALL PER A.D.O. T. STD. DTL. B-04.IO.

3 - 36' RGRCP. CLASS IV STDRM DRAIN PIPE. LENGTH PER PLAN.

2 - B' x 4' BOX CULVERT PER A.D.O. T. STD.
DTL. 8-02.20. LENGTH PER PLAN.

3 - 8' x 4' BOX CULVERT PER A.D.O. T. STD.
DTL. B-02.30. LENGTH PER PLAN.

I£ADWALL PER A.D.O. T. STD. DTL. 8-/1./1.

3 - 36' RGRCP. CLASS III STDRM DRAIN PIPE. LENGTH PER PLAN.

2 - 24' RGRCP. CLASS IV STORM DRAIN PIPE. LENGTH PER PLAN.

2 - 24' RGRCP. CLASS III STORM DRAIN PIPE. LENGTH PER PLAN.

6. VERTICAL CONTROL THROUGH SEGMENT 7 WAS ESTABLISHED 8ASED ON
AERIAL DISTRiCT TOPOGRAPHY DATED NOVEMBER 2B. 2010.

5. VERTICAL CONTROL THROUGH 8ASIN C AND SEGMENT 4 WAS ESTAS8L1SHED
BASED ON THE AELD CONTROL 08TAINED 8Y THE DISTRICT ON NOVEMBER
19. 2010 AND THE CANYON RIDGE WEST AS-8UIL T GRADING PLANS.

I. THESE PRELIMINARY PLANS ARE NOT FOR CONSTRUCTION.

3. LOCATION OF 40' DRAINAGE EASEMENT RECORDED AS B3-427993.
OF omCIAL RECORDS IS APPROXIMA TE 8ASED ON EASEMENT
LANGUAGE AND THE qTRUS POINT ANAL PLAT. DEED #' 01-08154//.

4. VERTICAL CONTROL THROUGH SEGMENT 6 WAS ESTASBLISHED BASED ON
THE AELD CONTROL OBTAINED BY THE DISTRICT ON NOVEMBER 19. 2010.

2. EXISTING UTILITY LOCA TlONS ARE SCHEMA TIC BASED ON AVAILABLE
INFORMA TlON. ALL EXISTING UTILITY LOCA TlONS SHALL BE VERIAED
IN THE AELD PRIOR TO ANY CONSTRUCTION.

6. REMOVE 6. ~
/\ EXISTING UTILITIES TO 8E RELOCA TED OR PROTECTED ~

f2::.. .~~~"~"'~".~ ~..,,,. ~
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GENERAL NOTES \0

I '-" CONSTRUCT '-" I
f7\ CHANNEL EXCAVA TlON/CONSTRUCTION PER TYPICAL
\!.) CHANNEL SECTIONS ON SI£ET C2.

f2\ GRADE-TO-DRAIN EXCAVATION/CONSTRUCTION PER TYPICAL ~
\V CANYON RIDGE BASIN GRADE- TO-DRAIN SECTION ON SHEET C2.

13' ROAD SIDE SWALE/GRADING PER TYPICAL UNION
\::V HILLS DRIVE STREET SECTION ON SHEET C2. ~o 18' RGRCP. CLASS IV STORM DRAIN PIPE. LENGTH PER PLAN. ~

~o 24' RGRCP. CLASS IV STC
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T..o working do)'s before you dlQ ~
CALL FOR TIE BlUE STAKES ~

602-263-1100 '::i
l-eOO-STAKE-IT ~

OUTSIlE llARlCOPA C<llMY §!

3 ~
2 I::)

N
1
01 REVISION BY OATE ~

O FLOOD CONTROl. DISTRICT ~

~A~ ~i
107TH AVENUE AND UNION HILLS DRIVE

PeN 450.04.20
FCD CONl'RACl' NO. xxxx-xxxx ~

BY DATE ~

DESIGNEDrC. HITTLE OS/27/11 ~
llfi-DO<ffl!J'C ~'Y:... DRAWN lB. CALDWELL OS/27/11 I
rr IS NOT NTVaD ''''' iBIXJf/G-,-~TIlUCTION. CHECKED I W. RUSSELL OS/27/11

OR n-I PU/POSES.

WAR/£NC. RlISSELL GOODWJlN~ l3
P.E. NO.39UO ----.1¥1IARSJHAJLL~ ~

avL ENGKERS-PlANNERS-SUMYORS C
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'RM DRAIN PIPE. LENGTH PER PLAN.

STORM DRAIN MAMIOLE

CHANNEL DROP STRUCTURE PER DETAIL 1/2 ON SHEET 3.

ROCK RIP-RAP IDe = 12 In. IIIDWL. PROTECTION
DR APPROVED EOUIVALENT.

CONCRETE SCUPPER PER MAG STD. DTL 206-1. 206-28206-3.

08M ROAD PER TYPICAL SECTION ON SHEET 3.

CONCRETE WEIR STRUCUTRE PER DETAIL 1/1 ON SHEET 3.

3 - 36' RGRCP, CLASS III STORM DRAIN JUNCTION BOX.

CONCRETE IIDWL STAGED OUTFALL STRUCTURE
PER DETAIL 1/3 ON SHEET 3.

08M ROAD ACCESS RAMP

INLET HeADWALL PER A.D.O. T. STD. DTL. B-04.30.

OUTLET lEADWALL PERA.D.O. T. STD. DTL. B-04.10.

3 - 36' RGRCP, CLASS IV STDRM DRAIN PIPE. LENGTH PER PLAN.

2 - 8' x 4' BOX CULVERT PER A.D.O. T. STD.
DTL. 8-02.20. LENGTH PER PLAN.

3-8'x4'BOXCULVERTPERA.D.0.T. STD.
DTL. B-02.30. LENGTH PER PLAN.

lEADWALL PER A.D.O. T. STD. DTL. B-/I./I.

3 - 36' RGRCP. c;LASS III STORM DRAIN PIPE. LENGTH PER PLAN.

2 - 24' RGRCP, CLASS IV STORM DRAIN PIPE, LENGTH PER PLAN.

2 - 24' RGRCP, CLASS III STORM DRAIN PIPE, LENGTH PER PLAN.

I. THESE PRELIMINARY PLANS ARE NOT FOR CONSTRUCTION.

2. EXISTING UTILITY LOCA TlONS ARE SCHeMATIC BASED ON AVAILABLE
I/\FORMA TlON. ALL EXISTING UTILITY LOCA TlONS SHALL BE VERIAED
IN THE AELD PRIOR TO ANY CONSTRUCTION.

3. LOCA TION OF 40' DRAINAGE EASEMENT RECORDED AS 83-427993.
OF OrnCIAL RECDRDS IS APPROXIMA TE BASED ON EASEMENT
LANGUAGE AND THE qTRUS POINT ANAL PLAT, DEED 1/, 01-08164/1 .

4. VERTICAL CONTROL THROUGH SEGMENT 6 WAS ESTASBLISHED BASED ON
THE AELD CONTROL OBTAINED BY THe DISTRICT ON NOVEMBER 19. 2010.

5. VERTICAL CONTROL THROUGH BASIN C AND SEGMENT 4 WAS ESTASBLISHED
BASED ON THE FIELD CONTROL OBTAINED BY THE DISTRiCT ON NOVEMBER
19, 2010 AND THE CANYON RIDGE WEST AS-BUlL T GRADING PLANS.

6. VERTICAL CONTROL THROUGH SEGMENT 7 WAS ESTABLISHED BASED ON
AERIAL DISTRICT TOPOGRAPHY DATED NOVEMBER 28, 2010.

6 REMOVE 6 ~
/\ EXISTING UTILITIES TO BE RELOCATEO OR PROTECTEO ~

I.E:; .~.~~""'IT_<"_'M_'. ~

ij
~
~

I '-" ~
GENERAL NOTES Ib

I "-" CONSTRUCT "-" 1
rj\ CHANNEL EXCAVA TlON/CONSTRUCTION PER TYPICAL
\V CHANNEL SECTIONS ON SHEET C2 .

r;;"\ GRADE-TO-DRAIN EXCAVATION/CONSTRUCTION PER TYPICALo CANYON RIDGE BASIN GRADE-TD-DRAIN SECTION ON SHEET C2. Ii!
'3' ROAD SIDE SWALE/GRADING PER TYPICAL UNION ~
'::!.J HILLS DRIVE STREET SECTION ON SHEET C2. ~

CV 18' RGRCP, CLASS IV STORM DRAIN PIPE, LENGTH PER PLAN. =
~@ 24' RGRCP. CLASS IV Sf(o IG
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Two working days before you dig ~
CALL FOR TIE BlUE STAKES ea

602-263-1100 c:l
I-SOO-STAKE-IT ~

OOTSVE MAR.<OPA COO<TY ~

3 ~
2 0

N
1
0.1 REVISION BY DATE ~

O FLOOD CONTROl. DISTRICT !;;)

~A~ ~i
···1 107TII AVENUE AND UNION HILLS DRIVE

PCN 450.04.20
FCD CONI'RAcr NO. XXXX-XXXX ~

("iFf BY DATEl:i
NSOOCt.IBffISFOR DESIGNED C. HITTLE OS/27/11 .....

NTERIII F£V£W ON..L. DRAWN B. CALDWELL OS/27/11 ~
rr IS NOT NTEJoDED "JI( . 1
8DOING-,--~TRU;TION. CHECKED W. RUSSELL OS/27/11 9li

01/~1 PI.RPOSES. G OQ

WAI/R£N C. RUSSELL OODWJIN ~ ~
P.E. NO.39QO -MAJRSHALU .....

avL ENGKERS-PlANNERS-$JMYOIlS C
....w.IAYIQotOI1e.owaa.AoIIIl:lM..a6 ~
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CML ENGINEERS-PlANNERS-SUR'VEVORS

'RM DRAIN PIPE, LENGTH PER PLAN.

STORM DRAIN MANHOLE

CONCRETE SCUPPER PER MAG STD, DTL 206-1. 206-28206-3.

CHANNEL OROP STRUCTURE PER DETAIL #2 ON SHEET 3,

ROCK RIP-RAP 10",= 12 in, I HOWL. PROTECTION
OR APPROVED EOUIVALENT.

oaM ROAO PER TYPICAL SECTION ON SHEET 3,

CONCRETE WEIR STRUCUTRE PER DETAIL #1 ON SHEET 3.

OUTLET HEADWALL PER A.D.O. T. STD, DTL, B-04.10.

3 - 36' RGRCP, CLASS III STORM DRAIN JUNCTION BOX,

CONCRETE HOWL STAGED OUTFALL STRUCTURE
PER DETAIL #3 ON SHEET 3.

08M ROAD ACCESS RAMP

INLET HEADWALL PER A,D,O, T, STD. DTL. 8-04,30,

3 - 36' RGRCP, CLASS IV STORM DRAIN PIPE, LENGTH PER PLAN.

2 - 8' x 4' BOX CULVERT PER A.D,O. T, STD.
DTL, B-02, 20. LENGTH PER PLAN,

3 - 8' x 4' 80X CULVERT PER A.D,O. T. STO.
DTL. B-02, 30. LENGTH PER PLAN,

HEADWALL PER A.D.O. T, STD. DTL. B-II.II.

3 - 36' RGRCP, CLASS III STORM DRAIN PIPE, LENGTH PER PLAN.

2 - 24' RGRCP, CLASS IV STORM DRAIN PIPE, LENGTH PER PLAN .

2 - 24' RGRCP, CLASS III STORM DRAIN PIPE. LENGTH PER PLAN.

4. VERTICAL CONTROL THROUGH SEGMENT 6 WAS ESTASBLISHED BASED ON
THE FIELD CONTROL OBTAINED BY THE DISTRICT ON NOVEMBER 19, 2010.

6, VERTICAL CONTROL THROUGH SEGMENT 7 WAS ESTABLISHED BASED ON
AERIAL DiSTRICT TOPOGRAPHY DATED NOVEMBER 28. 2010.

5. VERTICAL CONTROL THROUGH BASIN C AND SEGMENT 4 WAS ESTASBLISHED
BASED ON THE FIELD CONTROL OBTAINED BY THE DISTRICT ON NOVEMBER
19, 2010 AND THE CANYON RIDGE WEST AS-BUlL T GRADING PLANS.

3. LOCATION OF 40' DRAINAGE EASEMENT RECORDED AS 83-427993,
OF OFFICIAL RECORDS IS APPROXIMA TE BASED ON EASEMENT
LANGUAGE AND THE CITRUS POINT FINAL PLAT, DEED #' 01-0816411,

I. THESE PRELIMINARY PLANS ARE NOT FOR CONSTRUCTION.

2. EXISTING UTILITY LOCA TlONS ARE SCHEMA TIC BASED ON AVAILABLE
INFORMA TlON. ALL EXISTING UTILITY LOCA TlONS SHALL BE VERIFIED
IN THE FIELD PRIOR TO ANY CONSTRUCTION,
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CD CHANNEL EXCAVA TlON/CONSTRUCTION PER TYPICAL ~
CHANNEL SECTIONS ON SHEET C2. ~

O GRAOE-TO-DRAIN EXCAVATION/CONSTRUCTION PER TYPICAL ~
CANYON RIDGE BASIN GRAOE-TO-DRAIN SECTION ON SHEET C2.

fj\ ROAD SIDE SWALE/GRADING PER TYPICAL UNION
\::..J HILLS DRIVE STREET SECTION ON SHEET C2, ~o 18' RGRCP. CLASS IV STORM DRAIN PIPE, LENGTH PER PLAN. tit
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CML ENGINEERS-PLANNERS-SURVEYORS

'RM DRAIN PIPE, LENGTH PER PLAN.

CHANNEL DROP STRUCTURE PER DETAIL #2 ON SHEET 3 .

ROCK RIP-RAP (0.,= 12 in. I HOWL. PROTECTION
OR APPROVED EOUIVALENT.

CONCRETE SCUPPER PER MAG STD. DTL 206-1. 206-2 8 206-3.

STORM DRAIN MANHOLE

CONCRETE WEIR STRUCUTRE PER DETAIL #1 ON SHEET 3.

08M ROAO PER TYPICAL SECTION ON SHEET 3.

3 - 36' RGRCP, CLASS III STORM DRAIN JUNCTION BOX.

CONCRETE HOWL STAGED OUTFALL STRUCTURE
PER DETAIL #3 ON SHEET 3.

08M ROAD ACCESS RAMP

OUTLET HEADWALL PER A.D.O. T. STD. DTL. B-04.10.

INLET HEADWALL PER A.D.O. T. STD. DTL. B-04.30.

3 - 36' RGRCP, CLASS 11/ STORM DRAIN PIPE, LENGTH PER PLAN.

3 - 36' RGRCP, CLASS IV STORM DRAIN PIPE, LENGTH PER PLAN.

2 .. 8' x 4 'BOX CULVERTPERA.D.O.T. STD.
DTL. B-02.20. LENGTH PER PLAN.

3 - 8' x 4' 80X CULVERT PER A.D.O. T. STD .
DTL. B-02.30. LENGTH PER PLAN.

HEADWALL PER A.D.O.T. STD. DTL. B-//.//.

2 - 24' RGRCP, CLASS IV STORM DRAIN PIPE, LENGTH PER PLAN.

2 - 24 - RGRCP. CLASS III STORM DRAIN PIPE, LENGTH PER PLAN.

I. THESE PRELIMINARY PLANS ARE NOT FOR CONSTRUCTION.

2. EXISTING UTILITY LOCA TlONS ARE SCHEMA TIC BASED ON AVAILABLE
INFORMA TlON. ALL EXISTING UTILITY LOCA TlONS SHALL BE VERIFIED
IN THE FIELD PRIOR TO ANY CONSTRUCTION.

3. LOCATION OF 40' DRAINAGE EASEMENT RECORDED AS 83-427993,
OF OFFICIAL RECORDS IS APPROXIMA TE BASED ON EASEMENT
LANGUAGE AND THE CITRUS POINT FINAL PLAT, DEED #,01-08164//.

4. VERTICAL CONTROL THROUGH SEGMENT 6 WAS ESTASBLISHED BASED ON
THE FIELD CONTROL OBTAINED BY THE DISTRICT ON NOVEMBER 19, 2010.

5. VERTICAL CONTROL THROUGH BASIN C AND SEGMENT 4 WAS ESTASBLISHED
BASEO ON THE FIELD CONTROL 08TAlNED BY THE DISTRICT ON NOVEM8ER
19, 2010 AND THE CANYON RIDGE WEST AS-BUlL T GRADING PLANS.

6. VERTICAL CONTROL THROUGH SEGMENT 7 WAS ESTABLISHED BASED ON
AERIAL DiSTRICT TOPOGRAPHY DATED NOVEMBER 28, 2010.

'-../ CONSTRUCT \J

fi'\ CHANNEL EXCAVA TlON/CONSTRUCTION PER TYPICAL ~
\.!..J CHANNEL SECTIONS ON SHEET C2. ~

r:;-., GRADE- TO-DRAIN EXCAVA TlON/CONSTRUCTION PER TYPICALo CANYON RIDGE BASIN GRADE- TO-DRAIN SECTION ON SHEET C2. ~

O ROAD SIDE SWALE/GRADING PER TYPICAL UNION ~
HILLS DRIVE STREET SECTION ON SHEET C2. ii!;

G 18' RGRCP, CLASS IV STORM DRAIN PIPE, LENGTH PER PLAN. ~
~o 24' RGRCP, CLASS IV STCo IG
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6. REMOVE 6. ~
A EXISTING UTILITIES TO BE RELOCATED OR PROTECTED ~
~ IN PLACE PER UTILITY CONFLICT TABLE ON SHEET 2. ~
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Two working days before you dig ~
CALL FOR THE 8Ll..£ ST AKES ~

602-263-1100 c:i
1-800-STAKE-IT ~

OVTS<lE MARICOPA '",",TV ~
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2 0

N
1
01 REVISION BY DATE ~

@
-..~~ FLOOD CONTROL DISTRICT ~

OF MARICOPA COUNTY ~
(I' ENGINEERING OMS/ON ~

tOOTH AVENUE AND UNION HILLS DRIVE ~

FCDco~ci~o~~-xxxx ~
BY DATE ~

DESIGNED C. HITTLE OS/27/11 ...,
ll/k~&Ff. DRAWN B. CALDWELL OS/27/11 .!.

.., IT IS NOT NTeD£T) FOR '1
BC!ONG, CONSTRUCTION. CHECKED W. RUSSELL OS/27/11 ~
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CONCRETE SCUPPER PER MAG STD. DTL 206-1. 206-28206-3.

ROCK RIP-RAP !D~= 12 in. J HOWL. PROTECTION
OR APPROVED EOUIVALENT.

CHANNEL DROP STRUCTURE PER DETAIL #2 ON SHEET 3.

08M ROAD PER TYPICAL SECTION ON SHEET 3 .

CONCRETE WEIR STRUCUTRE PER DETAIL #1 ON SHEET 3.

3 - 36' RGRCP, CLASS III STORM DRAIN JUNCTION BOX,

CONCRETE HOWL STAGED OUTFALL STRUCTURE
PER DETAIL #3 ON SHEET 3.

08M ROAD ACCESS RAMP

OUTLET HEADWALL PER A.D.O. T. STD. DTL. B-04.10.

INLET HEADWALL PER A.D.O. T. STD. DTL. B-04.30.

3 - 36' RGRCP. CLASS IV STORM DRAIN PIPE, LENGTH PER PLAN.

2 - 8' x 4' BOX CULVERT PER A.D.O. T. STD.
DTL. B-02.20. LENGTH PER PLAN.

3 - 8' x 4' BOX CULVERT PER A.D.O. T. STD.
DTL. B-02.30. LENGTH PER PLAN.

HEADWALL PER A.D.O. T. STD. DTL. B-II./I .

3 - 36' RGRCP. CLASS 11/ STORM DRAIN PIPE. LENGTH PER PLAN.

2 - 24" RGRCP, CLASS 11/ STORM DRAIN PIPE, LENGTH PER PLAN.

2 - 24' RGRCP. CLASS IV STORM DRAIN PIPE. LENGTH PER PLAN.

24' RGRCP, CLASS IV STORM DRAIN PIPE. LENGTH PER PLAN.

6. VERTICAL CONTROL THROUGH SEGMENT 7 WAS ESTABLISHED BASED ON
AERIAL DISTRICT TOPOGRAPHY DATED NOVEMBER 28. 2010.

5. VERTICAL CONTROL THROUGH BASIN C ANO SEGMENT 4 WAS ESTASBLISHED
BASED ON THE FIELD CONTROL OBTAINED BY THE DiSTRICT ON NOVEM8ER
19, 2010 AND THE CANYON RIDGE WEST AS-BUlL T GRADING PLANS.

I. THESE PRELIMINARY PLANS ARE NOT FOR CONSTRUCTION.

3. LOCA TlON OF 40' DRAINAGE EASEMENT RECORDED AS 83-427993.
OF OFFICIAL RECORDS IS APPROXIMA TE BASED ON EASEMENT
LANGUAGE AND THE CITRUS POINT FINAL PLAT, DEED #' 01-08164/1.

4. VERTICAL CONTROL THROUGH SEGMENT 6 WAS ESTASBLISHED BASED ON
THE FIELD CONTROL OBTAINED BY THE DISTRICT ON NOVEMBER 19. 2010.

2. EXISTING UTILITY LOCATIONS ARE SCHEMATIC BASED ON AVAILABLE
INFORMA TlON. ALL EXISTING UTILITY LOCA TlONS SHALL BE VERIFIED
IN THE FIELD PRIOR TO ANY CONSTRUCTION.
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6. REMOVE 6. ~
A EXISTING UTILITIES TO BE RELOCATED OR PROTECTED ~
~ IN PLACE PER UTILITY CONFLICT TABLE ON SHEET 2 .

CONSTRUCT 0
CHANNEL EXCAVA TlON/CONSTRUCTION PER TYPICAL ~
CHANNEL SECTIONS ON SHEET C2. ~

GRADE-TO-DRAIN EXCAVATION/CONSTRUCTION PER TYPICAL ~
CANYON RIDGE BASIN GRADE-TO-DRAIN SECTION ON SHEET C2.

ROAD SIDE SWALE/GRADING PER TYPICAL UNION
HILLS DRIVE STREET SECTION ON SHEET C2. e;
18' RGRCP, CLASS IV STORM DRAIN PIPE, LENGTH PER PLAN. ~
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O
Tw. w.'k1o, do,_ b.f.," '00 "'II ~CALL FOR TIE BLUE STAKES ~

602-263-1100 l::j
1-800-STAKE-IT ~

<>.ITSIll' MARICOPA COl.OfT'( §l

INLET HEADWALL PER A.O.O. T. STD. DTL. B-04.30 .

3 - 36' RGRCP, CLASS III STORM DRAIN JUNCTION BOX.

CONCRETE HOWL STAGED OUTFALL STRUCTURE
PER DETAIL #3 ON SHEET 3.

08M ROAD ACCESS RAMP

OUTLET HEADWALL PER A.O.O. T. STD. DTL. B-04.10.

HEADWALL PERA.O.O. T. STO. DTL. B-/I./I.

3 - 36' RGRCP, CLASS III STORM ORAIN PIPE, LENGTH PER PLAN.

3 - 36' RGRCP, CLASS IV STORM DRAIN PIPE, LENGTH PER PLAN.

2 - B' x 4' BOX CULVERT PER A.D.O. T. STD.
OTL. B-02.20. LENGTH PER PLAN.

3 - 8' x 4' BOX CULVERT PER A.D.O. T. STD.
DTL. B-02.30. LENGTH PER PLAN.

2 - 24' RGRCP, CLASS IV STORM DRAIN PIPE, LENGTH PER PLAN.

2 - 24' RGRCP, CLASS III STORM DRAIN PIPE, LENGTH PER PLAN.

THESE PRELIMINARY PLANS ARE NOT FOR CONSTRUCTION.

6. VERTICAL CONTROL THROUGH SEGMENT 7 WAS ESTABLISHED BASED ON
AERIAL DISTRiCT TOPOGRAPHY DATED NOVEMBER 28, 2D10.

5. VERTICAL CONTROL THROUGH BASIN C AND SEGMENT 4 WAS ESTASBLiSHED
BASED ON THE FiELD CONTROL OBTAINED BY THE O/STRICT ON NOVEMBER
19, 2010 AND THE CANYON RIDGE weST AS-BUlL T GRADING PLANS.

4. VERTICAL CONTROL THROUGH SEGMENT 6 WAS ESTASBLISHED BASED ON
THE FJELD CONTROL OBTAINED BY THE DISTRICT ON NOVEMBER 19, 2010.

3. LOCA TlON OF 40' DRAINAGE EASEMENT RECORDED AS 83-427993,
OF OmCiAL RECDRDS IS APPROXIMA TE BASED ON EASEMENT
LANGUAGE AND THE CiTRUS POINT FiNAL PLA T, DEED #' 01-08164/1•

2. EXISTING UTILITY LOCATIONS ARE SCHEMATIC BASED ON AVAILABLE
INFORMA TlON. ALL EXISTING UTILiTY LOCA TlONS SHALL BE VERiFiED
IN THE FiELD PRIOR TO ANY CONSTRUCTION.

6. REMOVE 6. ~
1\ EXISTING UTILITIES TO BE RELOCATED OR PROTECTED ::f
~ IN PLACE PER UTILiTY CONFLiCT TA8I.E ON SHEET 2. ~
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(j) CHANNeL EXCAVATION/CONSTRUCTION PER TYPICAL
CHANNeL SECTIONS ON SHEET C2. ~

O GRADE-TO-ORAIN EXCAVATION/CONSTRUCTION PER TYPICAL
CANYON RIDGE BASIN GRADE-TO-DRAIN SECTION ON SHEET C2.
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2 - 8' x 4' 80X CULVERT PER A.D.O. T. STD.
DTL. 8-02.20. LENG TH PER PLAN.

INLET HEADWALL PER A.D.O. T. STD. DTL. 8-04.30.

CONCRETE HDWL STAGED OUTFALL STRUCTURE
PER DETAIL #3 ON SHEET 3.

ROCK RIP-RAP !D ~ 12 in. J HDWL. PROTECTION
OR APPROVED EQUIVALENT.

EXISTING UTILITIES TO 8E RELOCATED OR PROTECTED
IN PLACE PER UTILITY CONFLICT TA8LE ON SHEET 2.
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ROCK RIP-RAP IO~= 12 in. I HOWL. PROTECTION
OR APPROVED EOUIVALENT.

08M ROAD PER TYPICAL SECTION ON SHEET 3.

CONCRETE WEIR STRUCUTRE PER DETAIL #1 ON SHEET 3.

CONCRETE HOWL WEIR INLET STRUCTURE PER DETAIL #3 ON SlEET 3.

OBM ROAD ACCESS RAMP
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3 - 36' RGRCP. CLASS IV STORM DRAIN PIPE. LENGTH PER PLAN.

3 - 36' RGRCP, CLASS III STORM DRAIN PIPE. LENGTH PER PLAN.

2 - 24' RGRCP, CLASS III STORM DRAIN PIPE, LENGTH PER PLAN.

2 - 8' x 4' BOX CIA.. VERT PER A.D.O. T. STD.
DTL. B-02.20. LENGTH PER PLAN.

3 - B' x 4' BOX CIA.. VERT PER A.D.O. T. STD.
DTL. B-02.30. LENGTH PER PLAN.

CHAAroIEL EXCAVATION/CONSTRUCTION PER TYPICAL
CHAf#lEL SECTIONS ON SHEET C2.

18' RGRCP, CLASS IV STORM DRAIN PIPE, LENGTH PER PLAN.

EXISTING UTILITIES TO BE RELOCA TEO OR PROTECTED
IN PLACE PER UTILITY CONfLICT TABLE ON SHEET 2.
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DETENTION BASIN B

o

ROCK RIP-RAP ID.,= 12 in.) HDWL. PROTECTION
OR APPROVED EOUIVALENT.

INLET HEADWALL PERA.D.O.r. STD. DTL. B-04.30.

OUTLET IEADWALL PER A.D.O. T. STD. DTL. B-04.IO.

08M ROAD ACCESS RAMP

3 - 36' RGRCP. CLASS III STORM DRAIN PIPE. LENGTH PER PLAN.

08M ROAD PER TYPICAL SECTION ON SHEET 3.

CONCRETE HDWL WEIR INLET STRUCTURE PER DETAIL #3 ON SlEET 3.

CONCRETE WEIR STRUCUTRE PER DETAIL #1 ON SHEET 3.

2 - 24' RGRCP. CLASS III STORM DRAIN PIPE. LENGTH PER PLAN.

3 - 36' RGRCP, CLASS IV STORM DRAIN PIPE. LENGTH PER PLAN.

2 - 8' x 4' 80X CIA.. VERT PER A.D.O. T. STD.
DTL. 8-02.20. LENGTH PER PLAN.

3 - 8' x 4' 80X CIA.. VERT PER A.D.O. T. STD.
DTL. 8-02.30. LENGTH PER PLAN.

HEADWALL PER A.D.O. T. STD. DTL. B-II. II.

CHAArVEL EXCAVATION/CONSTRUCTION PER TYPICAL
CHANNEL SECTIONS ON SHEET C2.

18' RGRCP. CLASS IV STORM DRAIN PIPE, LENGTH PER PLAN.

EXISTING UTILITIES TO BE RELOCATED OR PROTECTED
IN PLACE PER UTILITY CONF1..ICT TABLE ON SHEET 2.
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DETENTION BASIN B

INLET HEADWALL PER A.D.O. T. STD. DTL. B-04.30.

OUTLETHEADWALLPERA.D.O.T. STD. DTL. B-D4.10.

oaM ROAD PER TYPICAL SECTION ON SHEET 3.

3 - 36' RGRCP, CLASS IV STORM DRAIN PIPE. LENGTH PER PLAN.

2 - 8" x 4" BOX CULVERT PER A.D.O. T. STD.
DTL. B-02.20. LENGTH PER PLAN.

3 - B' x 4" BOX CULVERT PER A.D.O. T. STD.
DTL. B-02.30. LENGTH PER PLAN.

HEADWALL PER A.D.O. T. STD. DTL. B-I/.I/.

3 - 36' RGRCP, CLASS /II STORM DRAIN PIPE, LENGTH PER PLAN.

CONCRETE WEIR STRUCUTRE PER DETAIL #1 ON SHEET 3.

ROCK RIP-RAP !D~= 12 in. ) HOWL. PROTECTION
OR APPROVEO EOUIVALENT.

oaM ROAD ACCESS RAMP

CONCRETE HOWL WEIR INLET STRUCTURE PER DETAIL #3 ON SHEET 3.

2 - 24' RGRCP, CLASS /II STORM DRAIN PIPE. LENGTH PER PLAN•

CHAM'lEL EXCAVATION/CONSTRUCTION PER TYPICAL
CHAmEL SECTIONS ON SHEET C2.

IB' RGRCP, CLASS IV STORM DRAIN PIPE, LENGTH PER PLAN.

EXISTING UTILITIES TO BE RELOCATED OR PROTECTED
IN PLACE PER UTILITY CONFLICT TABLE ON SHEET 2.
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Sun City
Unit 45

Union Hills Drive

Paradise
Resort RV Park

aa
typical landscape condition for south side of union hills drive from
the intersection ofl07th avenue to lllth avenue

2" deep granite topdressing over
entire landscape area.

\ enhanced desert landscaping to match
existing surrounding character, plant palette shall
include mesquites, palo verdes, desert willow, bursage,
leucophyllums, tecoma, dalea and lantana species.

\ (3) 36" Rep pipes -see engineering
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exsiting surrounding character, plant pallette shall
include mesquites, palo verdes, desert willow, bursage,
leucophl:Jllums, tecoma, dalea and lantana species.

2" deep granite topdressing over
entire landscape area.
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Basins, A.1, A.2, B.1, B.2, B.3
Preferred Alternative

overlook structure
stone veneer retainingtseatwall
shade structure
stabilized dglflagstone surface

overlook
boulder wier

proposed LC.p.
storm drain

10" sq. metal post

low flow channel to meander to emulate a stream with
a minimum slope of .25 percent

Proposed Basin
"A.1"

Basin Top =1200.00
Basin Bottom = 1188.00

Max ALLOWABLE WSEL = 1199.00
100·YR WSEL =1198.90

Wier Elev. =1197.00
boulder wier

_____ //7/
access gate and trail from union hills drive

~'~

semi-natural
sonoran landscape

10" sq. metal'post
metal banding

C 6" sq. gate arm
\' 4" sq. support arm

4:1 min. to 6:1
sideslopes

"r 8' sidewalk

~.~1~.~ .¥.~~: ~~\er Surface Ele>- ; 'f' I e1nhanced landscape
............ : ,,~,.,.~. .'1 ., a ong road frontage

•. . '. .... • Union Hills
8' hI. fence Drive

section bb

semi-natural
sonoranlandscape
within basin

Rroposed access gate
Proposed Basin

"A.2"
Basin Top =1196.00

Basin Bottom = 1184.00
Max ALLOWABLE WSEL = 1195.00

100·YR = 1193.50
Wier Elev. = 1193.00
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i:o

City
of

Peoria
WWTP

boulder wier

8' hI. fence

10' multi-use and
o&mpalh

Proposed Basin
"B.3"

Basin Top = 1182.00
Basin Boltom =1172.00

Max ALLOWABLE WSEL = 1181.
100·YR = 1180.80

Wier Elev. =1179.00
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10' multi-use and
o&mpalh

Proposed Basin section aa
"B.1"

Basin Top =1188.00
.;, Basin Bottom =1177.00
r~Max ALLOWABLE WSEL = 1187.00

100·YR WSEL =1186.70
Wier Elev. =118S.00
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Proposed Basin
"B.2"

Basin Top = 1185.00
Basin Boltom =1175.00

Max ALLOWABLE WSEL =1184.00
100-TR WSEL =1183.40

Wier Elev. =1182.00
.~ boulder wier

,-- I

AZ
American

WWTP

welded wire mesh enclosure
fence around entire site.
(minimum of 8'-0" tall)

proposed concrete lined channel

future extension of 10' 0 & m
and pedestrian access trail evaluated
in future.

low flow pipe
(typical) "

overlook

o & m access to
bottom of basin
(10' wide 10:1 max.)

semi-soft structural
basin with semi-natural
sonoran desert themed
landscape

~o 2~O 3?O

access gate for
0& m and
pedestrian.
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proposed r.c.b.
culvert
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Basins C
Preferred Alternative

6909 W. Ray Road #16
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107TH AVENUE AND
UNION HILLS DRIVE
CONTRACT: FOC 2009C036.2

CITIES OF PEORIA AND SURPRISE
AND INCORPORATED MARICOPA

COUNTY, ARIZONA
MAY, 2011

proposed Lc.b cuLvert
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Proposed Basin "C"
Basin Top ~ 1165.50

Basin Bottom = 1157.50
MAX. ALLOWABLE WSEL ~ 1164.50

100-YR WSEL ~ 1164.10
Wier Elev. ~ 1162.00

~ i. I I proposed muLti-use fieLd within
basin bottom with semi-naturaL
sonoran desert Landscape

____________ ~--------::-'----;--;.----------__ --'C~

t i""I'
.. d enhanced desert Laridscape to match surrounding t- G " ,,~

eXisting woo en power . Landscape character. ,. I ~
poLes to be removed typicaL.

existing 5'-0" - proposed adding 36" granuLar extension to existing
to provide 8'-0" granuLar traiL access from ave. of the arts
to beLL road.

proposed 8'-0" wide granular traiL connectiof1 from
parking lot to multi-use fieLds

possibLe shared parking O~po[tunities with existing
commerciaL property to the north east of

"basin C.

Low fLow channeL

variabLe sidesLope
q:l to 6:1

-----

[

potentiaL passive muLti-use ." ..

turf pLay fieLd "'<~'... i<

~~,~
~ ~ _._ ..1. .. .,_~ l _~.._f ~:_~;.~,~-"""""':"':';"b-~-

Design Criteria Configuration - Basin C
• The basin and channeL shaLL have warping side sLopes with meandering sLope from q:1 to 6:1 creating a more naturaL unduLating character and matching the existing character of the current Landforms;
• The existing stabilized granuLar traiL aLong the east side 115th Avenue shaLL be modified from the current 5'-0" wide to 8'-0" wide with 3" deep" minus stabilized granite (coLor to match eXisting). The traiL is
to be modified from BeLL Road to the south side of Avenue of the Arts;

At a minimum the basin is to be designed to a LeveL that is consistent with the surrounding conditions and basins to the north. Vegetation
PLant materiaL shaLL match existing species and shaLL respond to the specific Landscape design themes identified;
Hydro-seed shrubs and groundcover shaLL match existing species and Landscape themes identified;
Dust controL shaLL be proved for aLL Landscape surfaces utilizing a combination of granite muLch, stabilized granite for muLti-use traiLs and O&M paths aLong with desert pavement for areas within basins

to provide naturalistic conditions;
SaLvage and re-establish indigenous vegetation where possibLe;
PLace rocks and bouLders in an irreguLar pattern aLong the side sLopes of the channeL;
SaLvage surface soiL (6"-8") from the basin area and repLace in the Landscape. Maximum stockpiLe height for surface soiL shouLd be to 8 feet;
Trees shaLL be Located aLong the side sLopes in an irregular pattern;
Avoid disturbance to saguaros, ironwoods, mesqUites, paLo verdes and to the existing xero-riparian vegetation as much as possibLe;

StructuraL component; L F . FL'
Use materiaLs, shapes, and coLors that bLend inwith the surroundings for basins and road frontages examp e 0 semi so t structura baSIn

section aa
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Project
Date:
Location:
Job No.

E GINEER'S OPINION OF PROBABLE COST

FCD2009C036-107th Ave. and Union Hills Dr.
July 25, 20 II

Maricopa County, Arizona
10388A.2

ITEM
No. DESCRIPTION UNIT QUA TITY

UNIT
PRlCE

TOTAL
COST

SEGMENT 1
l07th Avenue - Palm Tree Drive to Union Hills Drive

Recommended Alternative

1 * CutlExport C.Y. 2,400 $5.50 $13,200.00
2 Dust/Stonn Water Management Month 6.0 $1,000.00 $6,000.00
3 30" RCP (Class IV) L.F. 2,640 $70.00 $184,800.00
4 Type D Catch Basin wi 10' wing Ea. 4 $4,000.00 $16,000.00
5 Traffic Control Month 6.0 $7,500.00 $45,000.00

Subtotal $265,000.00
Contingency (20%) $53,000.00
Grand Total $318,000.00

* All excavation quantities assumed to be export based upon
excessive cut volumes from proposed detention basins.

• This Engineer's opinion of probable construction cost is made on the basis of the Engineer's experience and
best judgment as a design professional. It must be recognized that any evaluation of work to be performed to
construct this project must by necessity be speculative in nature until completion of its actual detailed design. In
addition the engineer has no control over the cost of labor, material, or services to be furnished by others or
over market conditions. Accordingly Goodwin & Marshall, Inc. can not guarantee that actual costs will not vary
from the opinions expressed here in.

GOODW1N~
__-J.Vj\ARSHALL~

CIVIL ENOlNEERS - PlANNERS - SURVEYORS

FORT WORTH - F't4OEI«X - MBFHlS



Project
Date:
Location:
Job No.

ENGINEER'S OPINION OF PROBABLE COST

FCD2009C036-)07th Ave. and Union Hills Dr.
July 25,2011
Maricopa County, Arizona
10388A.2

ITEM
No. DESCRIPTION UNIT QUANTITY

UNIT
PRICE

TOTAL
COST

SEGMENT 2
Union Hills Drive - l07th Avenue to HUh Avenue

Recommended Alternative

1 Clearing and Grubbing Ac. 2.3 $600.00 $1,404.00
2 * CutJExport C.Y. 6,200 $5.50 $34,100.00
3 Dust/Stonn Water Management Month 6.0 $2,400.00 $14,400.00
4 3 - 36" RCP L.F. 2,900 $255.00 $739,500.00
5 3 - 36"HDWL - MAG 501-1 Ea. 1 $4,000.00 $4,000.00
6 24" RCP (Class IV) L.F. 200 $40.00 $8,000.00
7 Neenah Trench Grate - R-4999-L6 L.F. 43 $215.00 $9,245.00
8 Multi-barrel RCP Junction Box (Depth) V.F. 60 $850.00 $51,000.00
9 Rip Rap, D50 = 6", Depth = 12" c.Y. 37 $65.00 $2,407.41
10 Traffic Control Month 6.0 $15,000.00 $90,000.00
11 ** 20" EPNG Gas Crossing L.S. 1.0 $20,000.00 $20,000.00
12 12" WL DIP L.S. 1.0 $3,000.00 $3,000.00
13 APS Feed Relocates Ea. 8.0 $4,000.00 $32,000.00
14 8" & 6" WL Relocate L.F. 200.0 $55.00 $11,000.00
15 107th & UHD Intersection Reconstruct S.Y. 3,000.0 $45.00 $135,000.00

Subtotal $1,155,056.41
Contingency (20%) $231,011.28

***Landscape Cost (see Anderson-Baron S.F. 105,000 $1.00 $105,000.00
Estimate for Details)

Grand Total $1,491,067.69

* All excavation quantities assumed to be export based upon
excessive cut volumes from proposed detention basins.

** EPNG Crossing includes Permitting and Inspection only
*** Landscape estimates are based on maximum District participation and are not in support of the concept
presented in the 15% landscape plans.

• This Enginee(s opinion of probable construction cost is made on the basis of the Engineer's experience and best
judgment as a design professional. It must be recognized that any evaluation of work to be performed to construct
this project must by necessity be speculative in nature until completion of its actual detailed design. In addition the
engineer has no control over the cost of labor, material, or services to be furnished by others or over market
conditions. Accordingly Goodwin & Marshall, Inc. can not guarantee that actual costs will not vary from the
opinions expressed here in.

GOODWJIN~
__MAR§HALL~

CML ENGINEERS - PLANNERS - SURVEYORS

FORT WORTH - PHOENO( - WEMPfoIS



Project
Date:
Location:
Job No.

ENGINEER'S OPINION OF PROBABLE COST

FCD2009C036-I07th Ave. and Union Hills Dr.
July 25, 2011

Maricopa County, Arizona
10388A.2

ITEM
No. DESCRIPTION UNlT QUANTITY

UNlT
PRICE

TOTAL
COST

SEGMENT 3
Union Hills Drive - lllth Avenue Culvert

Recommended Alternative

I Clearing and Grubbing Ac. 1.0 $600.00 $600.00

2 * Cut/Export C.Y. 1,000 $5.50 $5,500.00
3 Dust/Stonn Water Management Month 1.0 $600.00 $600.00

4 2-10'x3' RCB Culvert L.F. 120 $664.00 $79,680.00

5 2-10'X3' RCB Culvert Inlet HDWL Ea. 1 $3,119.00 $3,119.00

6 2-10'X3' RCB Culvert Outlet HDWL Ea. 1 $5,360.00 $5,360.00

7 2-10'x3' RCB Culvert Inlet Wier Structure L.S. 1 $12,500.00 $12,500.00

8 Rip Rap, D50 = 6", Depth = 12" c.Y. 10 $65.00 $650.00

9 MAG 206.3 Concrete Scupper L.F. 266 $110.00 $29,260.00

10 Traffic Control Month 1.0 $15,000.00 $15,000.00

11 Demo Existing III th L.S. 1.0 $10,000.00 $10,000.00

12 III th Reconstruction S.Y. 711.0 $45.00 $31,995.00

Subtotal $194,264.00
Contingency (20%) $38,852.80

Grand Total $233,116.80

* All excavation quantities assumed to be export based upon
excessive cut volumes from proposed detention basins.

** Box culvert cost based on concrete price of $450/CY

• This Enginee(s opinion of probable construction cost is made on the basis of the Enginee(s experience and best
judgment as a design professional. It must be recognized that any evaluation of work to be performed to construct
this project must by necessity be speculative in nature until completion of its actual detailed design. In addition the
engineer has no control over the cost of labor, material, or services to be furnished by others or over market
conditions. Accordingly Goodwin & Marshall, Inc. can not guarantee that actual costs will not vary from the
opinions expressed here in.

GOODW][N~
__MARSHALL~

CML ENGINEERS - PlANNERS - SURVEYORS

FORT WORTH - PHOENIX - MEMPI-IS



ENGINEER'S OPINION OF PROBABLE COST

• Project FCD2009C036-107th Ave. and Union Hills Dr.
Date: July 25, 2011
Location: Maricopa County, Arizona
Job No. 10388A.2

ITEM UNIT TOTAL
o. DESCRIPTION UNIT QUA TITY PRICE COST

Basin "A"
Recommended Alternative

1 Clearing and Grubbing Ac. 8.7 $600.00 $5,244.00
2 * CutJExport c.Y. 110,000 $5.50 $605,000.00
3 Dust/Storm Water Management Month 6.0 $3,000.00 $18,000.00
4 Rip Rap, D50 = 6", Depth = 12" C.Y. 45 $65.00 $2,925.00
5 2-24" RCP L.F. 275 $135.00 $37,125.00
6 2-24"HDWL - ADOT Ea. 4 $2,000.00 $8,000.00

7 Basin A.l Outlet Weir Structure L.S. 1 $100,000.00 $100,000.00
8 Basin A.2 Outlet Weir Structure L.S. 1 $130,000.00 $130,000.00
12 2-10'x3' RCB Culvert Inlet Weir Structure Ea. 1 $12,500.00 $12,500.00
13 15' O&M Road (4"ABC over 2" DG)** L.F. 1,950.0 $16.50 $32,175.00

Subtotal $950,969.00
Contingency (20%) $190,193.80
Total $1,141,162.80

*** Land Acquisition (City of Peoria) Acre 8.7 $43,560.00 $380,714.40

****Landscape Cost (see Anderson-Baron S.F. 380,714 $1.00 $380,714.40
Estimate for Details)

Grand Total $1,902,591.60

* Basins A.l & A.2 excavation quantity is the
result of 110,000 c.Y. of cut and export.

** 15' O&M Road located along perimeter of each basin.
*** Land Values are based on Maricopa County Assessors 2011 Values
**** Landscape estimates are based on maximum District participation and are not in support of the concept
presented in the 15% landscape plans.

•
This Enginee~s opinion of probable construction cost is made on the basis of the Enginee~s experience and

best judgment as a design professional. It must be recognized that any evaluation of work to be performed to
construct this project must by necessity be speculative in nature until completion of its actual detailed design.
In addition the engineer has no control over the cost of labor, material, or services to be fumished by others or
over market conditions. Accordingly Goodwin & Marshall, Inc. can not guarantee that actual costs will not vary

from the opinions expressed here in.

CML ENGIHEEJlS - Pt.ANNEIlS - SUIlVEYORS

rom WOfmt - Pt1OCHOC - MOM't«)



Project
Date:
Location:
Job o.

ENGINEER'S OPINION OF PROBABLE COST

FCD2009C036-107th Ave. and Union Hills Dr.
July 25, 2011
Maricopa County, Arizona
10388A.2

ITEM
No. DESCRIPTION UN[T QUANTITY

Basin "B"
Recommended Alternative

UNlT
PRICE

TOTAL
COST

[ Clearing and Grubbing Ac. 22.0 $600.00 $[3,200.00
2 Cut/Fill* c.Y. 2,500 $2.75 $6,875.00
3 Cut/Export* C.Y. 404,000 $5.50 $2,222,000.00
4 Dust/Storm Water Management Month 6.0 $3,000.00 $18,000.00
5 Rip Rap, D50 = 6", Depth = [2" C.Y. 35 $65.00 $2,275.00
6 2-24" RCP L.F. 200 $[35.00 $27,000.00

7 2-24"HDWL - ADOT Ea. 4 $2,000.00 $8,000.00
8 18"RCP L.F. 1,000 $33.00 $33,000.00

9 4'x4' Storm Drain Manhole Ea. 2 $2,500.00 $5,000.00

10 18" RCP HDWL - ADOT L.F. 2 $1,500.00 $3,000.00
II Union Hills Drive - Bore L.F. 100 $600.00 $60,000.00
12 Basin B.I Outlet Weir Structure Ea. I $85,000.00 $85,000.00
13 Basin B.2 Outlet Weir Structure Ea. I $70,000.00 $70,000.00
14 3-8'x3' RCB Culvert L.F. 249 $996.00 $248,004.00
15 3-8'X3' RCB Culvert Inlet HDWL Ea. I $3,319.00 $3,319.00
16 3-8'X3' RCB Culvert Outlet HDWL Ea. I $6,110.00 $6,110.00
17 Basin B.3 Outlet Weir Structure L.S. I $7,500.00 $7,500.00
18 12" WLDIP L.S. I $3,000.00 $3,000.00
19 APS Feed Relocates Ea. I $4,000.00 $4,000.00
20 Union Hills Drive - Open cut - R&R L.S. I $75,000.00 $75,000.00
21 15' O&M Road (4"ABC over 2" DG) L.F. 7,500 $16.50 $123,750.00
22 Traffic Control Month I $15,000.00 $15,000.00
23 OHE Line Relocation L.S. I $85,000.00 $85,000.00
24 18" S.S. FM Relocation L.F. 100 $150.00 $15,000.00

Subtotal $3,139,033.00
Contingency (20%) $627,806.60
Total $3,766,839.60

*** Land Acquisition (AZ American) Acre 22.0 $43,560.00 $958,320.00
Landscape Cost (see Anderson-Baron S.F. 898,248 $1.00 $898,247.60
Estimate for Details)

Grand Total $5,623,407.20
* Basins B.l, B.2, & B.3 excavation quantity is the

result of 2,500 c.Y. offill, 406,500 c.Y. of cut,
and 404,000 C.Y. of export.

** 15' O&M Road located along perimeter of all basins.
*** Land Values are based on Maricopa County Assessors 2011 Values

This Enginee~s opinion of probable construction cost is made on the basis of the Enginee~s experience and best GOO W ~• judgment as a design professional. It must be recognized that any evaluation of work to be perfonmed to MA HALL!!construct this project must by necessity be speculative in nature until completion of its actual detailed design. In
addition the engineer has no control over the cost of labor, material, or services to be furnished by others or over CML ENGlHE£RS - f'\NoINERS - SURVEVORS

market conditions. Accordingly Goodwin & Marshall, Inc. can not guarantee that actual costs will not vary from
fO"T womt - P'HQEHlX -~

the opinions expressed here in.



• Project

Date:
Location:

Job No.

ENGINEER'S OPINION OF PROBABLE COST

FCD2009C036-107th Ave. and Union Hills Dr.

July 25, 2011
Maricopa County, Arizona

10388A.2

ITEM
No. DESCRIPTION UNIT QUANTITY

UNlT
PRICE

TOTAL
COST

SEGMENTS
l1Sth Avenue -Basin C

Recommended Alternative

** Land Acquisition
Land Acquisition (Stearns Bank) within Exi Acre
Land Acquisition (Steams Bank) within Acre
Existing Drainage Easement

1
2
3

4
5
6
7
8
9
10

Clearing and Grubbing

Cut/Export*
Dust/Storm Water Management

Existing Electric Pole Protection
APS Feed Relocates
10" S.S. FM Relocation
18" S.S. FM Relocation
2-IO'x3' RCB Culvert
2-10'x3' RCB Culvert Inlet Headwall

Inlet Weir Structure

Subtotal
Contingency (20%)
Total

Ac.

c.Y.
Month

Ea.

L.F.
L.F.
L.F.
L.F.
Ea.
L.S.

5.0 $600.00 $3,000.00

10,000 $5.50 $55,000.00
6.0 $3,000.00 $18,000.00

2 $4,500.00 $9,000.00

700.0 $190.00 $133,000.00

225.0 $100.00 $22,500.00

200.0 $150.00 $30,000.00

30 $885.00 $26,550.00
$3,060.00 $3,060.00

$15,000.00 $15,000.00

$315,110.00

$63,022.00
$378,132.00

3.15 $100,000.00 $315,000.00

5.50 $43,560.00 $239,580.00

*** Landscape Cost (see Anderson-Baron
Estimate for Details)

Grand Total

S.F. 305,700 $1.00 $305,700.00

$1,238,412.00

* Basin C excavation quantity is the result
of 10,000 C.Y. of cut and export.

** Land Values are based on Maricopa County Assessors 2011 Values
*** Landscape estimates are based on maximum District participation and are not in support of the
concept presented in the 15% landscape plans.

• This Engineer's opinion of probable construction cost is made on the basis of the Engineer's experience and
best judgment as a design professional. It must be recognized that any evaluation of work to be performed to
construct this project must by necessity be speculative in nature until completion of its actual detailed design. In
addition the engineer has no control over the cost of labor, material, or services to be furnished by others or
over market conditions. Accordingly Goodwin & Marshall. Inc. can not guarantee that actual costs will not vary
from the opinions expressed here in.

GOODWJIN~
ARSHALL~

CML ENGINEERS - PlANNERS - SURVEYORS

FORT WORTH - PHOENOC - MEMPtUS



Project
Date:
Location:
Job No.

ENGINEER'S OPINION OF' PROBABLE COST

FCD2009C036-107th Ave. and Union Hills Dr.
July 25, 2011
Maricopa County, Arizona
10388A.2

ITEM
No. DESCRIPTION UNIT QUANTITY

UNIT
PRICE

TOTAL
COST

SEGMENT 6
Sun City Drain Channel

Recommended Alternative

I Clearing, Grubbing, Demo Ex. Channel Ac. 2.0 $600.00 $1,200.00
2 *Unclassified Excavation c.y. 2,000 $2.75 $5,500.00
3 Cut/Export C.Y. 2,000 $5.50 $11,000.00
4 Dust/Storm Water Management Month 2.0 $2,000.00 $4,000.00
5 Concrete Channel Lining c.y. 1,625 $375.00 $609,481.28
* Sun City Drain is in a severely detoriated condition and the use of an alternate channel lining shall be evaluated by
the District at the time offmal design.

Subtotal
Contingency (20%)
Grand Total

*Channellmprovements from Section 0.473 to Section 0.663 (+/- 1,550 L.F.)
** Estimate Assumes Channel ROW is Owned and Maintained by the DISTRICT.

$631,181.28
$126,236.26
$757,417.53

• This Engineer's opinion of probable construction cost is made on the basis of the Engineer's experience and
best judgment as a design professional. It must be recognized that any evaluation of work to be performed to
construct this project must by necessity be speculative in nature until completion of its actual detailed design. In
addition the engineer has no control over the cost of labor, material, or services to be furnished by others or
over market conditions. Accordingly Goodwin & Marshall, Inc. can not guarantee that actual costs will not vary
from the opinions expressed here in.

GOODWl[N~

ARSHALL~
CML EHGINEBlS - Pl.ANNERS - SUIl\IEYORS



Project
Date:
Location:
Job No.

ENGI EER'S OPlNION OF PROBABLE COST

FCD2009C036-107th Ave. and Union Hills Dr.
July 25,2011

Maricopa County, Arizona
10388A.2

ITEM
No. DESCRIPTION UNIT QUANTITY

UNIT
PRICE

TOTAL
COST

SEGMENT 7
Beardsley Channel

Recommended Alternative

1 Clearing, Grubbing, Demo Ex. Channel Ac. 6.7 $600.00 $4,020.00

2 * Cut/Fill C.Y. 750 $2.75 $2,062.50
3 * Cut/Export C.Y. 36,500 $5.50 $200,750.00

4 Dust/Storm Water Management Month 3.0 $3,000.00 $9,000.00

5 Rip Rap, D50 = 12", Depth = 24" c.Y. 30 $90.00 $2,700.00

6 ** 15' O&M Road (4"ABC over 2" DG) L.F. 5,280.0 $16.50 $87,120.00

7 Drop Structures Ea. 8 $2,500.00 $20,000.00

8 Concrete Channel Lining C.Y. 2,576 $375.00 $965,812.50

Subtotal $1,291,465.00

Contingency (20%) $258,293.00

Total $1,549,758.00

*** Land Acquisition
Land Acquisition (City of Peoria) Acre 4.2 $43,560.00 $182,952.00
Land Acquisition (AZ American) Acre 2.5 $43,560.00 $108,900.00

Grand Total $1,841,610.00

* Beardsley Channel excavation quantity is the
result of 1,250 c.Y. offill, 37,250 C.Y. of cut,
and 36,500 C.Y. of export.

** 15' O&M road currently not shown in plans. Location to be further discussed with
FCD. Quantity shown corresponds to O&M roads placed on both sides of channel.

*** Land Values are based on Maricopa County Assessors 2011 Values

• This Enginee(s opinion of probable construction cost is made on the basis of the Engineer's experience and best
judgment as a design professional. It must be recognized that any evaluation of work to be performed to construct
this project must by necessity be speculative in nature until completion of its actual detailed design. In addition the
engineer has no control over the cost of labor. material, or services to be furnished by others or over market
conditions. Accordingly Goodwin & Marshall, Inc. can not guarantee that actual costs will not vary from the opinions
expressed here in.

GOODWIN~
AJRSHALL~

CML ENGINEERS - PlANNERS - SURVEYORS

FORT WORTH - PHOENCX - MEMPHS



•
E GINEER'S OPINION OF PROBABLE CO T

Project FCD2009C036-107th Ave. and Union Hills Dr.
Date: July 25, 20 II
Location: Maricopa County, Arizona
Job No. 10388A.2

•

Item
No. DESCRIPTION UNIT QUANTITY

Civil
I 107th Avenue - Palm Tree Drive to Union Hills Drive
2 Union Hills Drive - 107th Avenue to 11Ith Avenue
3 Union Hills Drive - IIIth Avenue Culvert
4 Basin "A"
5 Basin "B"
6 11 5th Avenue -Basin C
7 Sun City Drain Channel
8 Beardsley Channel

Civil Subtotal
Contingency (20%)
Civil Total

* Civil Total Cost Includes approximately $3.1 million in earthwork.

** Landscape
9 Union Hills Drive - 107th Avenue to IIIth Avenue
10 Basin "A"
II Basin "B"
12 115thAvenue-BasinC

Landscape Total

UNIT
PRICE

TOTAL
COST

$265,000.00
$1,155,056.41

$194,264.00
$950,969.00

$3,139,033.00
$315,110.00
$631,181.28

$1,291,465.00
$7,942,078.68
$1,588,415.74
$9,530,494.42

$104,984.00
$380,706.35
$898,204.93
$305,699.29

$1,383,895.28

*** Land Acquisition
Land Acquisition (City of Peoria)
Land Acquisition (AZ American)
Land Acquisition (Steams Bank)

Land Acquisition (Steams Bank) within
existing Drainage Esmt.
Land Acquisition Total

Acre
Acre
Acre

Acre

12.9
24.5
3.15

5.50

$43,560.00
$43,560.00

$100,000.00

$43,560.00

$563,666.40
$1,067,220.00

$315,000.00

$239,580.00
$2,185,466.40

Miscellaneous
Engineering & Landscape Design
Construction Administration
Testing

Miscellaneous Total

Grand Total

10% of Construction Total
8% of Construction Total
4% of Construction Total

$953,049.44
$762,439.55
$381,219.78

$2,096,708.77

$15,196,564.87

** Landscape estimates are based on maximum District participation and are not in support of the
concept presented in the 15% landscape plans.
*** Land Values are based on Maricopa County Assessors 2011 Values

•
This Enginee~s opinion of probable construction cost is made on the basis of the Engineer's experience and
best judgment as a design professional. It must be recognized that any evaluation of work to be performed to
construct this project must by necessity be speculative in nature until completion of its actual detailed design.
In addition the engineer has no control over the cost of labor. material, or services to be furnished by others or
over market conditions. Accordingly Goodwin & Marshall, Inc. can not guarantee that actual costs will not vary
from the opinions expressed here in.

GOODWIN~
ARSHALL~

CMl ENGINEERS - I'l.AN'lERS - SURVEYORS



•
Conceptual Landscape

District Cost Ceiling
FCD2009C036 _Union Hills Drive - Interim Condition

Planting

Estimate of
Probable Construction Costs

Landscape Area

Total Site Area

andersonbaron
landscape architecture

105,000 s.f.

105,000 sJ

24" Box Trees (Minimum per City requirements) 48 ea. $ 200.00 $ 9,600.00

15 Gallon Trees (Minimum per City requirements) 48 ea. $ 75.00 $ 3,600.00

5 Gallon Shrubs 448 ea. $ 15.50 $ 6,944.00

1Gallon Shrubs 112 ea. $ 7.50 $ 840.00

Irrigation

Planting subtotal $ 20,984.00

•

Drip Irrigation

Inerts

3/4" Minus Decomposed Granite (1" depth blended with native material)

$ 0.55 $ 57,750.00

Irrigation subtotal $ 57,750.00

105,000 $ 0.25 $ 26,250.00

Inerts subtotal $ 26,250.00

Landscape Total $ 104,984.00

Total $ 104,984.00

Cost per sf $ 1.00

Cost per acre $ 43,553.36

•

'Total excludes bonding, Excavation, Box culverts and Bridges, Electrical conduits, High voltage wiring, Site utilities, Pumping, Electric, Water Meters, Existing or new
Signage, Street Lighting, Pemnit Fees, Paving Consultant Fees and Review Fees.

Disclaimer: Amounts shown are for purposes of project budgeting only. An accredited and certified general contractor shall review and provide accurate unit cost information
from contractors to owner. This estimate is provided 'as is' without warranty of any kind, either implied or expressed. andersonbaron landscape architecture, lie. does not
warrant, guarantee, or make any representations regarding the use, or the results of this estimate in temns of correctness, accuracy, reliability, or otherwise.

Cost estimate shown is based on the Flood Control District Landscape Ceiling Cost of $40,000 per acre with an additional 6% added for additional
aesthetic features and 10% for Contingency
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Conceptual Landscape

District Cost Ceiling
FCD2009C036 _Basin A.1, A.2

Planting

Estimate of
Probable Construction Costs

Landscape Area

Hardscape Area

Total Site Area

andersonbaron
landscape architecture

361,604 s.t.

19,110 s.t.

380,714 sJ

24" Box Trees 47 ea. $ 200.00 $ 9,400.00

15 Gallon Trees 71 ea. $ 75.00 $ 5,325.00

5 Gallon Shrubs 1,326 ea. $ 15.50 $ 20,553.00

1 Gallon Shrubs 1,989 ea. $ 7.50 $ 14,917.50

Hydroseed (seeding tor erosion control) 127,755 sJ $ 0.05 $ 6,387.73

Planting subtotal $ 56,583.23

380,706.35

1.00

•

Total $

Cost per sf $

Cost per ac. $ 43,559.13

*Total excludes bonding, Excavation, Box culverts and Bridges, Electrical conduits, High voltage wiring, Site utilities, Pumping, Electric, Water Meters, Exisling or new
Signage, Street Lighting, Permit Fees, Street ROW Sidewalk, Grading, Paving Consultant Fees and Review Fees.

Disclaimer: Amounts shown are for purposes of project budgeting only. An accredited and certified general contractor shall review and provide accurate unit cost informalion
from contractors to owner. This eslimate is provided "as is" without warranty of any kind, either implied or expressed. andersonbaron landscape architecture, lie. does not
warrant, guarantee, or make any representalions regarding the use, or the results of this eslimate in terms of correctness, accuracy, reliability, or otherwise.

Cost estimate shown is based on the Flood Control District Landscape Ceiling Cost of $40,000 per acre with an additional 6% added for additional
aesthetic features and 10% for Contingency' ,. "
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Conceptual Landscape

District Cost Ceiling
FCD2009C036 _Basin B.1, B.2, B.3

Planting

Estimate of
Probable Construction Costs

Landscape Area

Hardscape Area

Total Site Area

andersonbaron
landscape architecture

835,278 s.l.

62,970 s.f.

898,248 s.f.

24" Box Trees 56 ea. $ 200.00 $ 11,200.00

15 Gallon Trees 129 ea. $ 75.00 $ 9,675.00

5 Gallon Shrubs 1,529 ea. $ 15.50 $ 23,699.50

1 Gallon Shrubs 3,568 ea. $ 7.50 $ 26,760.00

Hydroseed (seeding for erosion control) 375,374 s.f. $ 0.05 $ 18,768.70

Planting subtotal $ 90,103.20

898,204.93

1.00

Irrigation

Drip Irrigation 459,904 $ 0.55 $ 252,947.24

Irrigation subtotal $ 252,947.24

Hardscape

10'-0" Wide Granular 0 & M Access Trail (1/4" Minus) 62,970 $ 5.50 $ 346,335.00

Hardscape subtotal $ 346,335.00

• Inerts

3/4" Minus Decomposed Granite (1" depth blended with native material) 835,278 $ 0.25 $ 208,819.50

Inerts subtotal $ 208,819.50

landscape Total $ 551,869.93

Hardscape Total $ 346,335.00

Total $

Cost per sf $

Cost per ac. $ 43,557.91
"Total excludes bonding, Excavation, Box culverts and Bridges, Electrical conduits, High voltage wiring, Site utilities, Pumping, Electric, Water Meters, Existing or new
Signage, Street Lighting, Permit Fees, Street ROW Sidewalk, Grading, Paving Consultant Fees and Review Fees.

Disclaimer: Amounts shown are for purposes of project budgeting only. An accredited and certified general contractor shall review and provide accurate unit cost information
from contractors to owner. This estimate is provided "as is" without warranty of any kind, either implied or expressed. andersonbaron landscape architecture, lie. does not
warrant, guarantee, or make any representations regarding the use, or the results of this estimate in terms of correctness, accuracy, reliability, or otherwise.

Cost estimate shown is based on the Flood Control District Landscape Ceiling Cost of $40,000 per acre with an additional 6% added for additional
aesthetic features and 10% for Co'ntingency , .

•
3
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Conceptual Landscape

District Cost Ceiling
FCD2009C036 _Basin C

Planting

Estimate of
Probable Construction Costs

Landscape Area

Hardscape Area

Total Site Area

andersonbaron
landscape architecture

302,200 s.t.

3,500 s.t.

305,700 sJ

24" Box Trees 126 ea. $ 200.00 $ 25,200.00

15 Galion Trees 103 ea. $ 75.00 $ 7,725.00

5 Galion Shrubs 2,325 ea. $ 15.50 $ 36,037.50

1 Galion Shrubs 2,325 ea. $ 7.50 $ 17,437.50

Hydroseed (seeding tor erosion control) 74,371 sJ. $ 0.05 $ 3,718.57

Irrigation

Drip Irrigation

Hardscape

227,829

Planting subtotal $

$ 0.55 $

Irrigation subtotal $

90,118.57

125,305.72

125,305.72

10'-0" Wide Granular 0 & M Access Trail (1/4" Minus) 800 s.t. $ 5.50 $ 4,400.00

3'-0" Wide Granular Trail Extension 2,700 s.t. $ 3.50 $ 9,450.00

• Inerts

Hardscape subtotal $ 13,850.00

3/4" Minus Decomposed Granite (1" depth blended with native material) 305,700 $ 0.25 $ 76,425.00

Inerts subtotal $ 76,425.00

Landscape Total $ 291,849.29

Hardscape Total $ 13,850.00

Total $ 305,699.29

Cost per sf $ 1.00

Cost per ac. $ 43,559.90

•

"Total excludes bonding, Excavation, Box culverts and Bridges, Electrical conduits, High voltage wiring, Site utilities, Pumping, Electric, Water Meters, Existing or new
Signage, Street Lighting, Permit Fees, Paving Consultant Fees and Review Fees.

Disclaimer: Amounts shown are for purposes of project budgeting only. An accredited and certified general contractor shall review and provide accurate unit cost information
from contractors to owner. This estimate is provided "as is" without warranty of any kind, either implied or expressed. andersonbaron landscape architecture, lie. does not
warrant, guarantee, or make any representations regarding the use, or the results of this estimate in terms of correctness, accuracy, reliability, or otherwise.

Cost estimate shown is based on the Flood Control District Landscape Ceiling Cost of $40,000 per acre with an additional 6% added for additional
aesthetic features and 10% for Contingency

4
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Conceptual Landscape

15% Concept Plans
FCD2009C036 _Union Hills Drive - Interim Condition

Planting

Estimate of
Probable Construction Costs

Landscape Area

Total Site Area

andersonbaron
landscape architecture

105,000 s.t.

105,000 s.t.

24" Box Trees (Minimum per City requirements) 44 ea. $ 225.00 $ 9,900.00

15 Gallon Trees (Minimum per City requirements) 44 ea. $ 95.00 $ 4,180.00

5 Gallon Shrubs 440 ea. $ 15.50 $ 6,820.00

1Gallon Shrubs 90 ea. $ 9.50 $ 855.00

Irrigation

Drip Irrigation

Inerts

Planting subtotal $

$ 1.00 $

Irrigation subtotal $

21,755.00

105,000.00

105,000.00

•

•

3/4" Minus Decomposed Granite (2" depth) 105,000 sJ $ 0.50 $ 52,500.00

Pre-Emergent 105,000 sJ $ 0.03 $ 3,150.00

Mass Grade Earthwor1< 7,778 c.y. $ 1.95 $ 15,166.67

Fine Grading 105,000 s.t. $ 0.08 $ 8,400.00

Inerts subtotal $ 79,216.67

landscape Total $ 205,971.67

Total $ 205,971.67

10% Contingency $ 20,597.17

Grand Total $ 226,568.83

Cost per sf $ 2.16

Signage, Street Lighting, Permit Fees, Paving Consultant Fees and Review Fees.

Disclaimer: Amounts shown are for purposes of project budgeting only. An accredited and certified general contractor shall review and provide accurate unit cost information
from contractors to owner. This estimate is provided "as is" without warranty of any kind, either implied or expressed. andersonbaron landscape architecture, lie. does not
warrant, guarantee, or make any representations regarding the use, or the results of this estimate in terms of correctness, accuracy, reliability, or otherwise.

Cost estimate shown supports the plans as submitted to the Flood Control District for the 15% Concept submittal



•
Conceptual Landscape

15% Concept Plans
FCD2009C036 _Union Hills Drive - Ultimate Condition

Planting

Estimate of
Probable Construction Costs

Landscape (median Only)

Total Site Area

andersonbaron
landscape architecture

43,282 s.t.

43,282 sJ

24" Box Trees (Minimum per City requirements) 43 ea. $ 225.00 $ 9,675.00

15 Gallon Trees (Minimum per City requirements) 43 ea. $ 95.00 $ 4,085.00

5 Gallon Shrubs 258 ea. $ 15.50 $ 3,999.00

1 Gallon Shrubs 90 ea. $ 9.50 $ 855.00

Planting subtotal $ 18,614.00

•

•

Irrigation

Drip Irrigation 43,282 $ 1.00 $ 43,282.00

Irrigation subtotal $ 43,282.00

Hardscape

5'-0" Wide Concrete Sidewalk (South Side) 2,546 $ 4.50 $ 11,457.00

Hardscape subtotal $ 11,457.00

Inerts

3/4" Minus Decomposed Granite (2" depth) 43,282 s.t. $ 0.50 $ 21,641.00

Pre-Emergent 43,282 sJ $ 0.03 $ 1,298.46

Mass Grade Earthwork 3,206 c.y. $ 1.95 $ 6,251.84

Fine Grading 43,282 sJ $ 0.08 $ 3,462.56

Inerts subtotal $ 32,653.86

landscape Total $ 94,549.86

Hardscape Total $ 11,457.00

Total $ 138,660.73

10% Contingency $ 13,866.07

Grand Total $ 152,526.80

Cost per sf $ 3.52

"Total excludes bonding, Excavation, Box culverts and Bridges, Electrical conduits, High voltage wiring, Site utilities, Pumping, Electric, Water Meters, Existing or new
Signage, Street Lighting, Permit Fees, Paving Consultant Fees and Review Fees.

Disclaimer: Amounts shown are for purposes of project budgeting only. An accredited and certified general contractor shall review and provide accurate unit cost information
from contractors to owner. This estimate is provided "as is" without warranty of any kind, either implied or expressed. andersonbaron landscape architecture, lie. does not
warrant, guarantee, or make any representations regarding the use, or the results of this estimate in terms of correctness, accuracy, reliability, or otherwise.

Cost estimate shown supports the plans as submitted to the Flood Control District for the 15% Concept submittal
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Conceptual Landscape

15% Concept Plans
FCD2009C036 _Basin A.1, A.2,

Planting

Estimate of
Probable Construction Costs

Landscape Area

Hardscape Area

Total Site Area

361,604 s.t.

19,110 s.t.

380,714 s.t.

andersonbaron
landscape architecture

24" Box Trees 167 ea. $ 225.00 $ 37,575.00

15 Gallon Trees 233 ea. $ 95.00 $ 22,135.00

5 Gallon Shrubs 630 ea. $ 15.50 $ 9,765.00

1Gallon Shrubs 1,260 ea. $ 9.50 $ 11,970.00

Hydroseed (seeding tor erosion control) 361,604 s.t. $ 0.05 $ 18,080.20

Irrigation

Planting subtotal $ 99,525.20

•

IDriP Irrigation

Hardscape·Districts Cost

10'-0" Wide Granular 0 &MAccess Trail

Hardscape·Project Cost

8'-0" wide Concrete Sidewalk

Boulder Wier

Inerts

361,6041 s.f. 1$ 1.00 I$ 361,604.00 I
Irrigation subtotal $ 361,604.00

19,1101 1.1. 1$ 800 1$ 152,880.00 I
Hardscape-District cost subtotal $ 152,880.00

$ 1650 $ 44,385.00

$ 74,000.00 $ 74,000.00

Hardscape-Project Cost subtotal $ 118,385.00

3/4" Minus Decomposed Granite (1" depth) 361,604 s.t. $ 0.30 $ 108,481.20

Pre-Emergent-O & MAccess trail only 19,110 s.t. $ 0.03 $ 573.30

Mass Grade Earthwork 26,785 c.y. $ 1.95 $ 52,231.69

Fine Grading 361,604 s.t. $ 0.08 $ 28,928.32

Inerts subtotal $ 190,214.51

Landscape Total $ 651,343.71

Hardscape·District Cost Total $ 152,880.00

Hardscape·Project Cost Total $ 118,385.00

Total $ 922,608.71

10% Contingency $ 92,260.87

Grand Total $ 1,014,869.58

Cost per sf $ 2.67

'Total excludes bonding, Excavation, Box culverts and Bridges, Electrical conduits, High voltage wiring, Site utilities, Pumping, Electric, Water Meters, Existing or new Signage,
Street Lighting, Permit Fees, Paving Consultant Fees and Review Fees.

Disclaimer: Amounts shown are for purposes of project budgeting only. An accredited and certified general contractor shall review and provide accurate unit cost information from
contractors to owner. This estimate is provided "as is" without warranty of any kind, either implied or expressed. andersonbaron landscape architecture, Ilc. does not warrant,
guarantee, or make any representations regarding the use, or the results of this estimate in terms of correctness, accuracy, reliability, or otherwise.

• Cost estimate shown supports the plans as submitted to the Flood Control District for the 15% Concept submittal

3
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Conceptual Landscape

15% Concept Plans
FCD2009C036 _Basin B.l, B.2, B.3

Planting

Estimate of
Probable Construction Costs

Landscape Area

Hardscape Area

Total Site Area

835,278 s.f.

62,970 s.f.

898,248 s.f.

andersonbaron
landscape architecture

24' Box Trees 167 ea. $ 225.00 $ 37,575.00

15 Gallon Trees 233 ea. $ 9500 $ 22,135.00

5Gallon Shrubs 630 ea. $ 15.50 $ 9,765.00

1Gallon Shrubs 1,260 ea. $ 9.50 $ 11,970.00

Hydroseed (seeding for erosion control) 835,278 s.f. $ 0.05 $ 41,763.90

Irrigation

Planting subtotal $ 123,208.90

IL..D...:riP;,..I_rrig.::.a;,..ti.;.on ...;8..;.35,;,,;,2_7...;.J8~ $ 100 1..;.$__8_3...;5,_27_8_.0_0I

Irrigation subtotal $ 835,278.00

Hardscape-Dislricts Cost

10'-0' Wide Granular 0 & MAccess Trail

Hardscape·Project Cost

$

503,760.00

503,760.00

•
8'-0' wide Concrete Sidewalk 2,690 1.1. $ 16.50 $ 44,385.00

Retaining Seatwall 112 1.1. $ 40.00 $ 4,480.00

Trail Benches 10 ea. $ 1,200.00 $ 12,000.00

Concrete Benches 4 ea. $ 1,450.00 $ 5,800.00
Shade Ramda 2 ea. $ 15,000.00 $ 30,000.00

Entry Gate Lump Sum $ 15,000.00 $ 15,000.00

Enclosure Fence (8'-0" Tall) 7,655 U. $ 18.50 $ 141,617.50

Boulder Wier Lump Sum $ 74,000.00 $ 74,000.00

Inerts

Hardscape-Project Cost subtotal $ 327,282.50

•

3/4' Minus Decomposed Granite (1" depth) 835,278 s.f. $ 0.30 $ 250,583.40

Pre-Emergent-O & MAccess trail only 62,970 s.f. $ 003 $ 1,889.10

Mass Grade Earthwork 61,872 C.y. $ 1.95 $ 120,65127

Fine Grading 835,278 s.f. $ 008 $ 66,822.24

Iner1s subtotal $ 439,946.01

Landscape Total $ 1,398,432.91

Hardscape·Distrtct Cost Total $ 503,760.00

Hardscape·Project Cost Total $ 327,282.50

Total $ 2,229,475.41

10% Contingency $ 222,947.54

Grand Total $ 2,452,422.95

Cost per sf $ 2.73

'Total excludes bonding, Excavation, Box aJlverts and Bridges, Electrical conduits, High voltage wiring, Site utilities, Pumping, Electric, Water Meters, Existing or new Signage,
Street Ughting, Permit Fees, Paving Consultant Fees and Review Fees.

Disclaimer: Amounts shown are for purposes of project budgeting only. An acaedited and certified general contractor shall review and provide accurate unit cost information
from contractors to owner. This estimate is provided -as is· without warranty of any kind, either implied or expressed. andersonbaron landscape architecture, lie. does not
warrCWlL guarantee, or make any representations rega-ding the use, or the results of this estimate in terms of OOfTectness, accuracy, reliability, or otherwise.

Cost estimate shown supports the plans as submitted to the Flood Control District for the 15% Concept submittal



•
Conceptual Landscape

15% Concept Plans
FC02009C036 _Basin C

Planting·District Cost

Estimate of
Probable Construction Costs

Landscape Area

Total Site Area

305,700 sf.

305,700 sf.

andersonbaron
landscape architecture

24" Box Trees 186 ea. $ 22500 $ 41,850.00

15 Gallon Trees 164 ea. $ 9500 $ 15,580.00

5 Gallon Shrubs 830 ea. $ 1550 $ 12,865.00

1Gallon Shrubs 1,460 ea. $ 9.50 $ 13,870.00

Planting·Project Cost

Irrigation·District Cost

Planting District Cost subtotal $

69,989 s.f. I$ 0.65 $

Planting Project Cost subtotal $

84,165.00

45.492.85 1
45,492.85

l_or...:;iP_I_rri;:.;ga.;.tio.;.n 2_7...;0,_73__51~ $ 100 1...;$__2_7_0'.;.73_5_.0_0I
Irrigation District Cost subtotal $ 270,735.00

Irrigation·Project Cost

I....T_Urf_l_rri,;;"ga_ti_on 6...9,_98_9~ $ 1.10 1...;$ 7.;.6...;,98;..7...;.9.;.0I
Irrigation Project Cost subtotal $ 76,987.90

10'-0" Wide Granular 0 &MAccess Trail (west side) 600 1.1. $ 8.00 $ 4,800.00

3'-0" Wide Granular Trail Extension 2,700 I.f. $ 6.00 $ 16,200.00

Soccer Goal and Net 3 ea. $ 5,000.00 $ 15,000.00

Trash Receptacles 6 ea. $ 1,200.00 $ 7,200.00

Park Benches 8 ea. $ 1,200.00 $ 9,600.00

•
Hardscape·District Cost

10'-0' Wide Granular 0 & MAccess Trail (east side)

Hardscape-Project Cost

Inerts

$

Hardscape Project Cost subtotal $

4,800.00

4,800.00

52,800.00

314" Minus Decomposed Granite (2" depth) 305,700 s.f. $ 0.50 $ 152,850.00

Pre-Emergent 270,735 s.f. $ 0.03 $ 8,122.05

Mass Grade Earthwork 22,644 cy. $ 195 $ 44,156.67

Fine Grading 305,700 s.f. $ 0.08 $ 24,456.00

Inerls subtotal $

Landscape District Cost Total $

Landscape Project Cost Total $

Hardscape District Cost Total $

Hardscape Project Cost Total $

Total $

10% Contingency $

Grand Total $

Cost per sf $

229,584.72

584,484.72

122,480.75

4,800.00

52,800.00

764,565.47

76,456.55

841,022.01

2.75

•

"Total excludes bonding, Excavation, Box culverts and Bridges, Electrical conduits, High voltage wiring, Site utilities, Pumping, Electric, Water Meters, Existing or new Signage,
Street Ughting, Permit Fees, Paving Consultant Fees and Review Fees.

Disclaimer: Amounts sholM1 are for purposes of project bUdgeting only. An acaedited and certified general contractor shall review and provide accurate unit oost information
from contractors to owner. This estimate is provided "as is· without warranty of any kind, either implied or expressed. andersonbaron landscape architecture, Ik::. does not
waTant gUa'"antee, oc make any representations regarding the use, Cl( the results of this estimate in tenns of correctness, accuracy, reliability, or otherwise.

Cost estimate shown supports the plans as submitted to the Flood Control District for the 15% Concept submittal
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GOODWIN~
__MARSHALU

CMl. ENGINEERS - PINlNERS - SURVEYORS

FINAL DESIGN APPROACH MEMO
l07th Avenue and Union Hill Drive

Phase 2 - Alternative Analysis

The following items have been identified by the District and Stakeholders as critical design parameters/choices
that shall be evaluated as part ofthe final design process.

General Plan Comments

1. Evaluate number of section per sheet and text size to ensure legibility.

2. Bid items that apply to a particular sheet should be the only items contained one that sheet. Each bid
item shall associated quantities added on a per sheet basis.

3. Potholing of existing utilities should occur for all crossings.

4. SRP Power approval is required for all crossings and proposed basins within their easements.

5. Riprap should be placed at all boxes/culverts inlet and outlet surrounding headwalls and wingwalls.
Riprap should be placed where ever there is a concrete-soil connection.

6. Also there should be two additional HECRAS runs performed with the final design
o A low"n"value about .02 for velocity used to size riprap and scour.
o A high "n" value about .07 for capacity

7. Evaluate the need for additional rip-rap or pipe systems in the existing Canyon Ridge drainage system.

8. Evaluate the need for redundant pipe systems to drain the basins.

l07th Avenue and Union Hills Drive Intersection

1. 15% Plan Sheet 21 - Very little cover over pipe, this could be a problem. Any reason not to put pipe in
deeper at this location?

Due to sanUary sewer conflicts the storm drain pipe has been designed at maximum depth. It is
understood that the intersection of 107''' Avenue and Union Hills Drive will require redesign to
accommodate adequate cover for the triple barrel 36" pipe system. Special care should be given to
ensure positive overflow continues to the west along Union Hills Drive.

Goodwin and Marshall, Inc.
6909 West Ray Road #15 - Chandler, Arizona 85226 - 602·218·7285

Page 1
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ll1 th Avenue and Union Hills Drive Intersection

1. Sheet 29 - how will water coming down 111 th Avenue get into Basin A?

GOODWIN~
__MARSHALU

CIVL ENGINEERS - PlANNERS - SURVEYORS

•

Water coming down Ill''' Avenue will be conveyed into Basin A by a series offlumes along both sides of
111''' Avenue. The water collected on the west side of the roadway will be dumped directly into the
proposed Basin A.l, while the water collected on the east side of the roadway will be dumped directly
into the existing Paradise Resort basin before out falling to the proposed 2-8 'x4' box culverts conveying
the flows to Basin A.l. The location ofthe proposedflumes and possible regarding of the Ill'h Avenue
have been identffied with a cross-hatch. The street grade revision will be performed as part of the final
design.

Union Hills Drive Storm Drain System

1. Sheet 18 - why 4.2 feet below HPG? The higher we can go, the less grading will be needed in Canyon
Ridge.

The location oj the RGRCP approximately 4.2 below the high pressure gas line was a design choice
made with a high level of importance placed on safety. The RGRCP was located with the maximum
amount of separation between it and the gas line while still being able outfall to the existing Canyon
Ridge box culvert. The final design elevation is to be evaluated during the final design process.

Beardsley Road Diversion Channel

1. The recommended drainage alternatives propose to use property which is intended for Beardsley Water
Reclamation Facility (WRF). Any other use of the property cannot in any way limit the use of the
property for its intended purpose. The Beardsley WRF is master planned to expand several times in the
future. The facility treats wastewater to near-drinking water quality and recharges treated effluent on
site for groundwater storage and recovery. There are no other means of effluent disposal for this
facility. The subject property was purposefully acquired to allow for this expansion and the addition of
recharge basins (the property was purchased by the Wastewater Enterprise Fund). Water is discharged
into the recharge basins and allowed to percolate into the ground. Water from these basins tends to
migrate both laterally and vertically. Each basin has been designed to account for lateral migration of
water without interfering with the operation of the adjacent basins. This is a key consideration in the
design of the proposed drainage facilities. Any drainage basin constructed next to existing or planned
recharge basins will need to be designed to avoid or prevent lateral migration of water from the recharge
basins.

2. The dedication ofthe right-of-way adjacent to the Beardsley WRF will need to be confirmed (there were
no dedicatio~s when the City acqui~ed the property from t.he State Land Departm.ent).

3. The Beardsley WRF is a critical facility and as such site security must be maintained.

4. Discussions with Arizona American are required to gain approval ofthe proposed channel and
maintenance road.

5. The section of the channel (concrete, earthen, pipe) shall be reevaluated at the time of final design in
conjunction with the items above.

Goodwin and Marshall, Inc.
6909 West Ray Road #15 - Chandler, Arizona 85226 - 602-218-7285
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Basin Design

Revisit basin contouring to possibly accommodate the following recommendations from the District's
Landscape Branch.
"The line forming the boundary along the top and bottom of slope will be a dominant visual line in the
landscape when the project is completed. Use of slope warping techniques will provide variation in the
surface of the slope but does not contribute significantly to producing form variation along the edge of
the channel or basin inverts. The visual effect of the proposed slope warping is likely to recede as the
native vegetation that is proposed to be installed on the slope increases in size. For this reason I
recommend that slope warping be deleted in favor of a uniform 4: 1 or 5: I slope that is varied to create
greater undulation (bays and peninsulas) over the entire slope, thereby creating more variability along
the top and bottom ofthe slope and more visually apparent form variation along the edge of the invert of
the basin that will continue to be evident after the vegetation has become established."

Landscape Design

Recommend landscape architect to submit preliminary landscape architectural direction for each
channel and pipe project in the recommended plan. If various existing developments are situated in
proximity to the various proposed flood control structures have particular color schemes or design
motifs that might be incorporated into the structural design elements of each of these projects to make
them more context sensitive, please include them as part of the recommended design guidelines.

Goodwin and Marshall, Inc.
6909 West Ray Road #15 - Chandler, Arizona 85226 - 602·218·7285
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July 25,2011

Mr. Burke Lokey
Project Manager
Flood Control District of Maricopa County
2801 W. Durango Street
Phoenix, Arizona 85009

RE: Responses to the 1st Review of the -
GLENDALE / PEORIA ADMPU 107TH AVENUE AND UNION HILLS DRIVE
DESIGN CONCEPT REPORT - PHASE 2 - ALTERNATIVES ANALYSIS

Dear Mr. Lokey:

We offer the following responses to the Districts comments on the 10ih and union Hills Drive Design
Concept Report. The responses are located underneath the original comments and in italics for ease of
reference.

e Ms. Bobbie Ohler, Project Manager, FCDMC

1. General- Can page numbers be added? Would have been helpful with these comments.
The pages ofthe DCR are currently numbered. The page numbers are located at the boltom of

the each sheet as part ofthe footer note.

2. Section 4 - It would be helpful to have a schematic of roadway ownership and maintenance. If
there is already one, reference it here.
Figure 3 has been referenced in this section.

3. 4.1.5 and 4.1.6 - 33 + 40 = 77?
The math has been corrected to show 73'.

4. 4.2 Drain.age systems - It w01;1ld be helpful to hav~ schematics or a map showing each of th.ese
systems. If there is already one, reference it here.
Afigure has been created and added to the report to illustrate the existing drainage systems.

•
5. 4.2.3- last sentence - who at the District is doing this and how will it be resolved if it has not

been resolved to date?
Burke Lokey has provided the following text to be included within the report: "Ownership and

maintenance responsibility for the Drain from 112th Avenue east was h'ansferred to FCD fi"om
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MCDOT in 2005. From I 12th Avenue west to the Agua Fria ou(fall, the Drain is located in a

dedicated public drainage easement on private parcels within unincorporated Maricopa
County. At this time, Maricopa County (including FCD and MCDOT) has no responsibility to
maintain this facility from 112th Avenue west to the outfall. The proposed project will not
change the location ofstorm flows entering the Drain at the northeast corner of I 15th Avenue
and Bell Road, but will infact control and reduce those flows thereby protecting the Drain and
the associated Bell Road culvert. It is anticipated that the District will need to work with the
property owners or HOA 's responsible for the relevant drainage easements to ensure adequate
long term maintenance ofthe Sun City Drain channel. "

6. 5.3 Please explain why the big changes in some of the numbers from the entellus and current
studies.
The G&A1 201 I Revised hydrology revised the ADMSU routing to reflect best available data
(topography and as-built plans). Details ofthe Revisions may be viewed in Volume II

7. Figure 2 only shows Union Hills to Bell Road. Is there another H/H map that includes
Beardsley and Agua Fria River? If so, reference it here.
Figure 2 has been revised to show all concentration points identified in Table I and Table 2.

• 8. Section 6 - It would be helpful to have schematics or a map showing these different reaches. If
there is already one, reference it here.
Afigure has been created and added to the report to illustrate the existing drainage systems.

9. Section 8 - since the decision has been made to include Beardsley channel, why still include
"Pre-Beardsley"? What additional info is provided by including the "pre-Beardsley"?
"Pre-Beardsley Road Channel Diversion" has been renamed to "Introduction of Beardsley

Road Flows".

10. Section 9.1 at bottom of page - where at Bell Road is the discharge 1980 cfs?
The sentence has been clarified to read" ... the 100 year 6 hour existing conditions discharge

for channel system crossing under Bell Road... ".

•

11. Section 10 - It would be helpful to show schematics of the alternatives, or if there already are
.' schematics, reference them here.
A note has been added to the report referencing the reader to the December 16, 2010 
Meeting 4, Meeting Notes contained in Appendix G for schematics ofthe various alternatives.

12. Section 11 - general comment - many bullet points are here that are not explained fully.
Would be preferable to change the format and explain statements better. Please ensure that
what is recommended for each segment is clear and substantiated. Please include all relevant
info about the segments in these sections; what is proposed, known utility conflicts, Q's in and
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out, recommended aesthetics (for example, if 2 acres is needed for a basin, how much
additional acreage will be needed to allow aesthetics?)
Section 11 has been rewritten per the recommendations above.

13. Section 11 - Reference the schematic with the recommended segments.
A schematic has been added that shows the recommended segments.

14. Section 11 - Please add the statement that final design may determine that more r/w is needed
for channels and basins.
This statement has been added.

15. 11.1 - I don't understand the third bullet, either elaborate or delete. (What potential

intersection reconstruction? What Peoria 10ih Ave. storm drain design?) What is proposed for
this segment (not stated here, or on Figure 5) - is this for future City implementation, or part of
this project?
Section 11.1 has been rewrittenfor clarification.

16. 11.2 Why does the hydrology need to be refined during final design? 160 cfs at upstream end
of this segment? Please elaborate.
This comment has been deleted.

17. 11.2 - "The use of parallel pipe systems is preferred over a box system because a box system
would only be three feet high and difficult to maintain and very costly" - please add reasoning
and explanations for all of these bullets. Also, what size and number of pipes is proposed?
What utilities could be in conflict?
Section 11.1 has been rewritten for clarification.

18. 11.3 - Label map with Cimarron Blvd. and Ventana Lakes development
Thefigure showing Cimarron Blvd and Ventana Lakes has been referenced.

19. 11.3 - 10' X3' boxes along 111 th Avenue are not feasible (can't maintain).
The box culverts have been revised to a minimum -4' height.

20. 11.3 - Can resort basin take'more flows? What is purpose of weir to resort basin? Need a
schematic, or if one exists please reference.
The resort basin cannot take more flow. The purpose ofthe weir is to capture the flows coming

fi'0l11 the resort basin and convey via culvert to Basin A.
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21. 11.3 - EPNG has an easement here - what is the utility conflict and recommendation for
resolving it?
The intent is to stay out ofthe EPNG easement with permanent structures. The construction of
the facilities will need to be coordinated with EPNG as construction equipment will be working

within their esmt.

22. 11.4 - Acreage for this segment and others - does this include sufficient land for aesthetic
purposes?
A reference to the ROW acquisition exhibit has been added. The ROW includes land for
aesthetic treatment if additional ROW is required for bL(ffering then detailed conversation
should occur as part ofthe final design.

23. 11.4 What are the Q's for this segment? Is a diversion structure needed at Beardsley Road?
How will water be diverted to basin? Reference where a schematic is located.
These items have been addressed in the report.

24. 11.5 - What is the reason for maximum depth of 12 feet? Utility conflict? Outlet drainage?
City of Peoria or Surprise requirement?
The depth ofthe pond was established by the following criteria: 1) The basin is required to be

incised. Construction of a dam or berm to impound storm water was not viewed as being
acceptable by the City ofPeoria. 2) Ability to drain Basin A - By incising Basin B the basin
bottom/outfall was determin.ed to be lower than the Canyon Ridge channel (located along the
south side of Union Hills Drive). In order to drain Basin B a bleeder pipe is proposed to run
parallel to the channel along the north side of Union Hills Drive until such time that it could tie
into the Canyon Ridge Channel. This resulted in pond depth of approximately 12' - the

remaining ponds were made a maximum depth of 12; based on input from the City ofPeoria
and the FCD.

25. 11.5 - Reference Figure 6 for basin locations - I don't see AI, A2, B1, B2, B3 on Figure 5 or

Figure 6 - add Figure 7 to this volume instead of Volume II, and reference?

The reference to the appropriate figure has been added to this section.

26~ Figure 5 - state what each segment IS on this schematic' (storm drain, charuiel, basin) and

provide the Q100, at least at beginning and end of each segment. Show where structures are
proposed and existing.
The conveyance Q has been added to Figure 8 (Figure 8 replaces Figure 5 in this context).

27. 11.7 - Please expand on what is desired for the trail - where should it start and end and what

part of it is to be included in this Project?
This is an existing trail and is to remain in place.
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28. 11.7 - Do you mean, expand the existing basin C to the east, or is the Figure 7 wrong. What

is the temporary grading easement for, on Figure 7?
This has been revised to state expand to the east. The tempormy grading is necessary to

elevate the remainder ofthe vacant property above the 100 yr. water swjace elevation.

29. Figure 5 - R/W for basin B now looks tiny - can't the Peoria WWTP spare more acreage?
The City ofPeoria has stated that the maximum acreage they can spare is 300 feet north ofthe

Union Hills Drive ROW line.

30. There is a substantial section on Context-Sensitive Approach, but the Recommendations don't
seem to incorporate this information.

Mr. Dennis Holcomb, Landscape Branch Manager, FCDMC

Jvfr. Holcomb, as you are aware, implementation of the CSFHM process has evolved substantially
during the course of this project and continues to evolve as part of the ongoing Martin Acres project

we are actively lvorking with you on. We feel confident that we (with the Landscape Branch's help)

will develop a step by step process that may be used to implement the CSFHM approach on Martin

Acres and future projects. With this in mind, the degree of separation for the Context Sensitivity

method of analysis implemented in the 10th Avenue and Union Hills Drive when compared to the

Martin Acres process precludes us from making major modifications as part ofthis DCR.

It is important to note that the recommended alternatives presented in the DCR were chosen through
an exhaustive alternative analysis involving all project stakeholders. Specific discussions were had

with the District, the City of Surprise and the City of Peoria in regards to potential multiuse

functionality, landscape approach, and flood control effectiveness. In short the City of Surprise and

the City ofPeoria indicated that they viewed the project as a flood control project first and foremost

and that City owned and maintained active or passive recreational components are not identified in

their master plans nor are they desired in the project area. Furthermore, it 'was made very clear by
the group that funds were extremely limitedfor the project and special care should be taken in regards

to construction cost ofthe alternatives and ROW acquisitionfor storm management facilities.

With the discussion above in mind, "Yl'e have made a considerable effort to address your DCR

comments; however, due to the rational previously discussed, comments not addressed have been

noted as such.

Our project team truly \'Glues the CSFHM approach outlined by the Landscape Branch and we look

forward to continuing our effort in refining the process to meet the District's goals for implementation

onfiiture projects.
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Plan Report (pages 1-43)

1. A flood hazard mitigation solution that achieves compatibility with the land and resource

context is one that is able to meet the following tests:
a. Utilizes a compatible structure type as defined in the project UA

The Recommended Alternatives meets this requirement.

b. Utilizes a structure type whose size, depth or height is limited to or is reasonably within
the limits of the compatible structure type scale sub-classes as defined in the project

UA.
We were unable to meet this test for the depth of Basin A & B due to the required
function ofthe basin (acrefoot ofstorage) with limited land available (foot print). The
acceptable basin depth was established by the City ofPeoria - see discussion in item 13

below.

c. Utilizes a compatible Flood Protection Method as defined in the project UA.
The Recommended Alternatives meets this requirement with the exception of the
concrete Beardsley Road Diversion Channel and the minor improvements to the Sun
City Drain. The Beardsley channel is proposed to be concrete based on the project
stakeholder's requirements to minimize the channel foot print. Note that the DCR
identifies the fact that this reach shall be reevaluated as part ofthe final design process.
The Sun City drain is proposed to be concrete in order to match the channel section
upstream and downstream ofthe improvement area.

d. Applies a compatible landscape design theme as defined in the project UA.
The Recommended Alternative meets this requirement

e. Includes the aesthetic features identified in the District's Policy for the Aesthetic
Treatment and Landscaping of Flood Control Structures in the 15% design, including
landscape setbacks and an organic naturalistic configuration and topographic form.
The Recommended Alternative meets this requirement with the exception of the

Beardsley Road Diversion Channel as noted in section 1. b and I.e above.

f. Fully implements the goals, objectives and guidelines contained in the document titled:
Landscape Aesthetics & Multiple-Use Design Guidelines
The Recommended Alternative meets the basic premises as noted in the reference
document. A more specific explanation can befound in Section 14 ofthe DCR

While I think the Consultant can reasonably claim the Recommended Alternative meets tests a,
and d, and might meet c based upon the info provided in the DCR, it does not appear it is able

to fully meet the other tests above, even though I believe the Consultant made a good faith
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• effort to do so. For these reasons, the Consultants statements in the 2nd paragraph on page 2
somewhat overstate the actual results that are reflected in the 15% plans of the recommended
alternative in achieving a fully context sensitive solution. This is further discussed under item
21 below. Accordingly, I recommend the Consultant replace the 2nd paragraph on page 2 with
the following:

"The Flood Control District's Context Sensitive Flood Hazard Mitigation Planning and Design
Approach was utilized in this study. This approach entails the inventory and analysis of
information pertaining to the flooding, land and resource and community contexts in an effort
to produce a Recommended Plan that will be effective in reducing the risks of flooding in ways
that will be compatible with the environment and acceptable to local conununities to the

maximum degree possible. Flood protection structure types that were determined to be
acceptable to the local communities and compatible with the landscape settings in which they
are placed were utilized in the development of the alternatives and the recommended
alternative. These structures include use of underground pipes in areas where rights of ways
constraints posed limitations on the use of other solutions, use of existing and proposed open
channel systems, along with use of detention basins to attenuate peak flows where needed.
Additionally, flood protection methods for building the structure types that were determined to
be compatible with the landscape settings of the study area, such as the Semi-soft Structural
Method, have been incorporated into the Recommended Plan along with other aesthetic and
multi-use features to achieve compatibility with the land and resource context and acceptability
with the community context to the greatest degree possible."
The 2nd Paragraph on page 2 has been replaced with the recommended paragraph above.

2. Recommend section 2.2 on page 3 be expanded to include the flood risk reduction, land and
resource and other (community) project goals and objectives that established the focus and
direction for the data collection, analysis, alternatives formulation and the recommended
alternative. Alternatively, recommend adding a new section 2.3 to contain this material
The project goals have been added to this section.

3. Page 16: Recommend adding the word Approach to the title of section 7
The title has been amended.

•
4. Page 17 - Section 7.1: Recommend this section be re-organized so that the flooding context

inventory is listed first in sub-section 7.1.1 followed by the Land and Resource Context
Inventory in sub-section 7.1.2 and the Community Context in sub-section 7.1.3 (ie ACE!)
This section has been reorganized.

A biological assessment was not provided as part of the LIA the District delivered to the
Consultant. Unless a separate biological assessment was carried out by the Consultant and
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integrated into the LIA that was provided by the District, I recommend deleting the Biological
and Cultural Resources listed under 7.1.1
This section has been deleted.

5. Page 18 - Section 7.2: The discussion in this section refers to FHM solutions, which should be
spelled out. Flood hazard mitigation solutions as it pertains to CSFHM, refers collectively to
the range of structure types, flood protection methods and landscape design themes that are
routinely considered and examined as a part of District flood hazard mitigation planning and
design studies. Although the project LIA provided by the District identified the range of
structure types, methods and themes that are compatible with the landscape settings of the
study area, it appears from the report that only the structure types were analyzed in terms of
their flood reduction effectiveness and community acceptability. The report should clarify the
extent and scope of the CSFHM analysis in this study.
Given the reasoning stated in opening of the response section this comment has not been fully

addressed.

6. Page 18 - Section 7.2.1: Recommend a fuller description of the approach that was used to
analyze the range of compatible structure types within the study area and how it was
implemented. Also recommend referencing the Report Appendix where this analysis may be
found (appendix D)
Given the reasoning stated in opening of the response section this comment has not been fully
addressed.

7. Page 18- Section 7.2.2: Recommend removing the words "sustain and" in the first sentence.
Also recommend referencing the LIA report that was provided by the District and the Report
Appendix where it may be found (Appendix D)
Given the reasoning stated in opening of the response section this comment has not been fully
addressed. A response has been created by the consultant in Appendix D addressing the
recommended solutions within the project LIA.

8. Page 19- Section 7.2.4: Recommend changing the word "endetify" (typo) to identify.
This comment has been addressed.

9. Page 19 - Section' 7.3 - This section' seems a little out of place here. I recommend it be
incorporated into above Recommendation 2.
This section has been deleted.

10. Page 19 - Section 7.4.1: See recommendation 9.
• This section has been moved to the project introduction.
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11. Page 20 - Section 7.4.2: Recommend this section be expanded to include a brief description of
the structure types, methods and landscape design themes that are referenced in the table and
include photo examples of each from the Districts Handbooks that were provided to the
consultant.
The Districts' LIA guidelines have been referencedfor photo examples.

I was unable to find the map referenced in Appendix D that depicts the extent of Areas A thru
D. I recommend this map be included in Section 7.4.2 as well as Appendix D.
A detailed description ofthe areas has been provided in lieu ofa map.

The information provided in the 2nd table indicates CSFHM structural methods and landscape
design themes were determined as a part of this study. This information does not appear in
Appendix D along with the other information pertaining to the analysis of CSFHM Structure
Types. Please describe the source of this information and explain how it was developed or
derived and include it in Appendix D. If it was derived solely from the LIA, then so state this
in the report.
The information was derived from the LIA and has been referenced accordingly.

With regard to the identified CSFHM Landscape Design Themes in this section, please explain
how they were derived. Also, did the Consultant undertake an assessment of existing landscape
design themes within the project study area to confirm the validity of the range of Compatible
landscape design themes that were identified the project LIA? The Existing Trails and
Landscape Themes map in Appendix D seems to indicate this was done. A key question is:
whether or not the recommended landscape design themes that are shown in the 15% plans
were derived from the Consultant's data collection or the project LIA that was provided by the
District. This should be clarified in this section of the report.

The information was revie'wed in the project LIA and utilized as a baseline for documentation.
Through an iterative process the consultant pe/10rmed Stakeholder interviews pe/10rmed
multiple site reviews to ver(fy the LIA 's findings. The result ofthe research and documentation
is represented on the 15% plans. Further clarification can be found in Section 14 of the DCR

within Appendix D where the recommendations ofthe LIA Section -1.0 are addressed

12. Page 30.- Section 11: I realize that placing all. of the graphic maps in a separate secti(:m is
easier for the Consultant but from the reader's perspective, it is exceedingly difficult to
understand the descriptions of the alternatives without having the map associated with each
alternative description in this section of the report. Therefore, I recommend the graphic maps
and other illustrations in the Figures section of the report be interleafed into their related
narrative sections.

• Figure 8 has been inter/eared within this section ofthe report.
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13. Page 32 - Section 11.4: Please describe the top width of the channel, the available rights of
way for Alternative 7.3 and whether or not the 40 foot wide landscape setback specified in the
District's Aesthetic Treatment Policy is provided as a part of this solution. Also please indicate
the overall length of this channel segment and the extent to which it will be concrete lined.
Also please indicate whether or not the overall alignment of this channel will be configured to

meander in the landscape. If a significant part of this structure is to be concrete lined, or the
landscape setback is not provided and the overall form of the structure will not be sinuous in
the landscape, then the facility is likely to have a strongly industrial appearance that will not be
compatible or context sensitive with the landscape settings of the project area and should be so
stated in the report along with any proposed measures to mitigate these adverse impacts.
Due to the proximity ofthe existing Arizona American recharge facilities and fhe existing City
of Surprise wastewater treatment facilities the project stakeholder determined that a 2:1

concrete channel with 4: 1 tie slopes per pursued in order to minimize the Beardsley Road

Diversion Channel footprint. The aesthetic and multiple-use design guidelines for channel
conveyance facilities require a setback and bU./fer zone ranging in size variably by a minimum
of30' to 50 '. Due to the Project Stakeholder and City request to minimize the land acquisition
for financial reasons, the minimum area required for conveyance and O&M facilities were
recommended as part of the 15% design plans leaving no additional land area for the setback
and buffer zone. Additionally, the area has historical issues with groundwater seepingfi'om the
COS drying beds into the Arizona American Facilities. An earth lined channel was not viewed
favorably do to the structural stability and continual maintenance issues the saturated soils
would create. It is the intent of the District to investigate a closed conduit in lieu of the open
channel at the time offinal design.

14. Page 37 - Section 14: The text of the 15t two sentences of the 15t paragraph describing the
landscape approach is ambiguous and needs to be clarified. Recommend the 3rd thru last

sentences of the 151 paragraph be moved to section 13.
The sentences referenced above have been deleted.

The 2nd paragraph describing the CSFHM solutions is confusing and needs to be clarified in

terms of what is being described as a compatible solution. The purpose and intent of this
paragraph is also not clear. The compatible Structure Types as indicated in the project LIA
range from Class 5.1, and 5.2 to 6.3 for a majority of the study area. These classes indicate
both the range of the different types or structures that have been determined to be compatible

with the landscape settings of the study area as well as the compatible scale sub-classes (size
and depth of channels and basin structures). The compatible structural methods as indicated in
the project LIA is Class 3 indicating that the non-structural, soft structural and semi-soft
structural methods are compatible with the landscape settings of the study area.

The narrative simply indicates Structure Type Class 5 and then goes on to describe that
structure type in terms of Structural Method Class 3 (Semi-Soft Structural)!
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The bottom line here is that what is important to know is the specific structure type, method
and theme that is being prescribed for each structure, segment or project in the recommended
plan.
See Appendix D jar data tables and graphics described the acceptable structures, methods and

themes.

Accordingly, I recommend that this entire section be re-written and re-organized on a project
by project basis in which the following information is provided for landscape aesthetics and
multi-use functions for each project (Basin, Channel or pipe segment):

The prescribed structural method
The prescribed landscape design theme

The prescribed landscape aesthetic features including but not limited to:
Overall configuration
Landscape setback dimension and topographic form
Side slope and invert area topographic form
Low flow feature form and surface treatment
Plant pallet and arrangement/composition guidelines
Hard structural feature (inlets, outlets, grade control structures, etc) aesthetic
treatments
Location, configuration and surface treatment of the O&M road
Any prescribed design guidelines for multiple use functions

Additionally, the extent of each project area should be described along with the extent of area
to receive landscape treatments and the rationale for why they are different for various projects.
Section J.f. has been reformatted and rewritten.

I also recommend that a companion narrative piece be written for each project that describes
the hydraulic/flood control/engineering requirements for the various features of each project to
provide a complete, fully integrated set of design guidelines that will guide each project thru
the next design phase (final design).
Given the reasoning stated in opening of the response section this comment has not been fully
addressed.

I further recommend the 15% engineering and rendered landscape concept plans be inserted
here with the narrative descriptions for each project identified in the DCR.
Given the reasoning stated in opening of this response section this comment has not been
addressed.

15. Page 38 - Section 14.1: See above comments in 14.
16. Page 39 - Section 14.2: See above comments in 14.
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Additionally please clarify what is meant by an "access point". If this is a ramp to provide
O&M and public access into the invert of the channel or basin, please so state.
The ramp is to serves as an O&M access to the basin. The ramp could also provide public

access if the owner ofthe basins deems it appropriate. Section 14 has been rewritten to include
a more detailed description.

Recommend revising the ill bullet. The line forming the boundary along the top and bottom of
slope will be a dominant visual line in the landscape when the project is completed. Use of
slope warping techniques will provide variation in the surface of the slope but does not
contribute significantly to producing form variation along the edge of the channel or basin
inverts. The visual effect of the proposed slope warping is likely to recede as the native
vegetation that is proposed to be installed on the slope increases in size. For this reason I
recommend that slope warping be deleted in favor of a uniform 4: 1 or 5: 1 slope that is varied to
create greater undulation (bays and peninsulas) over the entire slope, thereby creating more
variability along the top and bottom of the slope and more visually apparent form variation
along the edge of the invert of the basin that will continue to be evident after the vegetation has
become established.
This requirement has been added to the "Final Design Approach" Appendix.

Recommend re-wording bullet 9: I think what the Consultant is trying to say here is that the
low flow needs to be designed to maintain positive flow from east to west thru the basin inverts
and through the outletlinlet pipes that interconnect the basins to one another. It might help to
specify a minimum desired slope gradient along the profile of the low flow channel.
Section 1-1 has been reformalled and rewritten.

Page 40: Recommend providing a new section 14.3 for the Design Criteria for Basin C and
renumbering the following sections and including the concept plans for this structure with the
narrative.
Section 14 has been reformatted and rewritten.

17. Page 40: Recommend expanding section 14 to include sub-sections to provide landscape
architectural direction for each channel and pipe project in the recommended plan.

o Section 14 has been reformatted and rewritten.

18. Pages 40- 41 - Sections 14.3 & 14.4: Recommend incorporating this material into the specific
direction for each project. If various existing developments that are situated in proximity to
these various proposed flood control structures have particular color schemes or design motifs
that might be incorporated into the structural design elements of each of these projects to make
them more context sensitive, please include them as part of the recommended design
guidelines.
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Given the reasoning stated in opening of the response section this comment has not been fully
addressed. This requirement has been added to the "Final Design Approach" Appendix.

19. Page 41 & 42: Since it is unlikely that all or most of the projects in the recommended plan will
achieve full compatibility with the land and resource context for the reasons cited below in item
21, the statement in the last paragraph is misleading and should be revised.
Accordingly I recommend eliminating or modifying the last paragraph along the lines of my
recommendation in item 1 above.
The last paragraph has been revised as recommended.

20. I Recommend that a section be included in the plan that summarizes the performance of each of
the projects in terms of their overall context sensitivity, ie. their effectiveness in reducing the
risks of flooding, compatibility with the landscape settings of the study area, and acceptability
to the community in terms of their consistency with local community plans as well as other
project goals and objectives (influences listed in section 7.3).
Given. the reasoning stated in opening of the response section this comment has not been fully
addressed.

It is apparent from the information contained in the report, that compromises in achieving
compatibility with the land and resource context and, perhaps, the community context, were
made for at least some of the projects in the recommended plan that stem from a desire to meet
the wishes of certain landowners, stakeholders or city departments and to reduce costs for
carrying out these projects. Examples of these short falls include the use of concrete lined
channel methods in certain locations, selection of sloping sites for several of the basins that will
result in depths and cut slopes up to 25 feet in height that far exceed the scale sub class limits to
achieve compatibility, and in some cases, selection of structure types with footprints that
exceed the available rights of way limits to enable inclusion of landscape setbacks and a
meandering form needed to achieve compatibility with the landscape setting in order to reduce
costs. These results and the reasons for them should be fully documented in the DCR report.
Additionally, the Consultant should include recommendations in the design guidelines for each
individual project that responds to these shortfalls and attempts to reduce their negative effects.
Given the reasoning stated in opening of the response section this comment has not been fully
addressed.

Appendix D:
1. I recommend adding text to explain in some detail how the analysis of the flooding, land and

resource and community contexts was undertaken, what sources of information were used, how
the approach was organized, and how each table was developed and contributed to the ratings
ofthe effectiveness, compatibility and acceptability of the different structure types, methods
and themes.
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Based on our recent coordinaNon meetings for Martin Acres, a narrative has not been added to
Appendix D due to the change in approach to develop the final CSFHM array.

2. I recommend including the map showing areas A, B, C and D and narrative text explaining how
the information pertaining to the flooding, land and resource and community contexts was
derived for these areas.
This section has been deletedfrom the DCR.

3. I recommend the table that related the Flooding Types directly to the Structure Types, that may
have been developed as an intermediate step to producing the FIA table, to be included in this
section, if this table was developed by the Consultant. This would be one of the most useful
products for conveying how the PIA table was developed for possible use on future projects.
Based on recent meetings with District Staffthe table has been completed.

4. I recommend that the map showing the Flooding Types within the project study area be
included in Appendix D if one was developed by the Consultant.
A description ofthe areas was added in lieu ofa map.

5. I recommend the Consultant reference the source of the data in the LIA assessment and how it
was used with the Areas A-D map to produce the LIA table in the report.
Based on our recent coordination meetings for Martin Acres, the LIA assessment referenced in
the comment above is being pe110rmed for future projects but was not implemented in the
development ofareas A-Dfor this project.

6. Again, I recommend the Consultant document the source of mapped information for the
community context and explain how it was utilized to develop the acceptability ratings shown
in the CIA table. I also recommend the Consultant include copies of the community plan maps
that were utilized In the CIA inventory and analysis and explain how the land designations on
these maps were utilized to develop the acceptability ratings for the structure types, methods
and themes.
See the community context maps in Appendix D that detail the range of acceptable solutions
within the project area.

7: I recommend deleting the strikeouts in 'the table on the next"to last page of Appendix D.
The strikeouts have been deleted.

8. I recommend the Consultant provide a brief narrative explaining information sources and how
the last table in the Appendix was prepared.
The last table was derived from the comparison tables on the previous sheets. A note has been

addedfor clarity.
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Appendix I

1. Sheet 28 and Basin C Rendered Concept Plan: As presently graded, this plan is reflective of
the Semi-Hard Structural Method and is not context sensitive with the landscape setting of the
project area. Accordingly, I recommend revising the contour grading of this basin to: 1) vary
the edge of the basin invert and side slopes; 2) provide greater rounding and softening of ten
the comers of the basin; and 3) reduce the geometric form of the tower pads located In the
interior of the basin if this can be accomplished and meet the required storage capacity of the
basin and the function of the tower pads.
Please see section 1-1.7. ofthe project DCRfor explanation

2. Basins A.l, A.2, B.l, B.2, and B.3 Preferred Alternative Rendered Plan: I recommend the
addition of the low feature in these basins drawn with a sinuous alignment to the inlets and
outlets of each basin. I recommend additional tree planting on the slopes of these basins
arranged in a pattern to break up and help reduce the apparent height of these cut slopes. I
recommend additional trees be located on the causeways separating the basins from one
another. I recommend the topographic form of the causeways be redesign to appear more
variable along their length and to allow for a sinuous alignment of the multi-purpose road
located on top. I recommend the inclusion of trees in the bottom of the basins arranged to
create spatial variety in the basin bottoms. I recommend that all flood control structural
features be shown on these drawings and labeled.
The items have been addressed.

Interim and Ultimate Conditions Rendered Plan Sheets: It is not clear to me what part of the
aesthetic treatments and landscaping shown on these plans is related to the flood control
solution (s).
Please see section 1-1.2. for a description on the segment

3. Please provide landscape architectural concept drawings for the Channel segments to be
constructed as projects in the DCR.
Please see section 14.1., 14.3., 1-1.-1., 1-1.6., 14.8. for explanation on concept drawing

exclusions for the channel and pipe segments referenced above.
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Appendix J
1. Several items are listed in the cost estimate for the Conceptual landscape plan for the project

that are a project cost or a cost that will not be shared by the District.
Two landscaping cost estimates have been prepared - one containing the minimum
landscaping to be shared by the District - the second being the cost estimate representative of
rendered landscape plans. The cost estimates have been reformattedfor clarification purposes.

2. The purpose of hydroseeding is for erosion control and dust abatement. This is a project cost
and should not be listed under the costs for aesthetic treatment and landscaping.
The Policy for Aesthetic Treatment and Landscaping ofFlood Control Projects in Table 1 lisls
seeding, provisions ofsoils amendments and other types ofmulches as included expenditures.

3. Likewise, if the boulders in the weir structure are intended to perform a structural function of
flood control, they should be listed as a project cost and not an aesthetic treatment cost. Only
the part of the cost of these structures that is related to performing only an aesthetic function
should be listed as an aesthetic treatment cost. Most often, we use the aesthetic treatment
guidelines reflected in the cost ceiling tables of the District's aesthetic treatment policy for
setting out the estimate of costs for treating the surface of hard structural features of District
projects at this stage of design.
The cost estimates have been reformattedfor clar(ficalion purposes.

4. The policy of the Flood Control District of Maricopa County is to not expend District funds for
features that serve purely recreational purposes and do not have a flood control function or
purpose. The walkways, seat walls, benches, ramadas, and other features that are listed in the
cost estimate that do not perform a flood control function should not be included in the estimate
of probable costs for the aesthetic treatment and landscaping of the flood control structures.
They may be shown separately as a cost to be borne by others.
The cost estimates have been revised 10 reflect this condition.

5. Please provide a breakdown of the costs for the aesthetic treatment and landscaping of the
channel structural improvements related to the landscape architectural concept plan for these
structures that was requested above under Appendix 1.
There are currently no aesthetic treatments for landscaping budgeted for the Beardsley Road
Diversion channel.
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Mr. William Mattingly, Public Works - Utilities Director, City of Peoria

1. The recommended drainage alternatives propose to use property which is intended for
Beardsley Water Reclamation Facility (WRF). Any other use of the property cannot in any
way limit the use of the property for its intended purpose. The Beardsley WRF is master
planned to expand several times in the future. The facility treats wastewater to near-drinking
water quality and recharges treated effluent on site for groundwater storage and recovery.
There are no other means of effluent disposal for this facility. The subject property was
purposefully acquired to allow for this expansion and the addition of recharge basins (the
property was purchased by the Wastewater Enterprise Fund). Water is discharged into the
recharge basins and allowed to percolate into the ground. Water from these basins tends to
migrate both laterally and vertically. Each basin has been designed to account for lateral
migration of water without interfering with the operation of the adjacent basins. This is a key
consideration in the design of the proposed drainage facilities. Any drainage basin constructed
next to existing or planned recharge basins will need to be designed to avoid or prevent lateral
migration of water from the recharge basins.
This requirement has been added to the "Final Design Approach !I Appendix.

2. The report refers to "sludge drying basins". There are no such facilities on the Beardsley WRF
property.
The reference to sludge drying basins has been removedfi-om the report. The correct reference
to recharge basins has been made.

3. Figure "5" illustrates "Basin A" which appears to cover substantially more area than required
(more than 300' north of the right-of-way).
Figure 5 has been corrected to illustrate the accurate amount ofland required.for Basin A.

4. The dedication of the right-of-way adjacent to the Beardsley WRF will need to be confirmed
(there were no dedications when the City acquired the property from the State Land
Department).
This requirement has been added to the "Final Design Approach !I Appendix.

5. The Beardsley WRF is a critical facility and as such site security must be maintained.
This requirement has been added to the "Final Design Approach !I Appendix.

6. The report does not discuss who will assume responsibility for maintenance of the proposed
drainage facilities.
It is our understanding that the District is addressing all ownership and maintenance

responsibilities via the Inter-Governmental Agreement (J G.A.) currently being negotiated for
the project.
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Thank you and please feel free to call me at (602) 218-7285 with any questions or comments.

Sincerely,

Goodwin and Marshall, Inc.

Warren C. Russell, P.E.
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July 25, 2011

Mr. Burke Lokey
Project Manager
Flood Control District of Maricopa County
2801 W. Durango Street
Phoenix, Arizona 85009

RE: Responses to the 1st Review of the -
GLENDALE / PEORIA ADMPU 107TH AVENUE AND UNION HILLS DRIVE
DESIGN CONCEPT REPORT - PHASE 2 - 15% PLANS

Dear Mr. Lokey:

Thank you for your review of the 10ih Avenue and Union Hills Drive Design Concept Report -15%
Plans. We offer the following responses to the staff comments. For ease of reference, the responses from
the project design team are located underneath the original staff comments.

Ms. Bobbie Ohler

If there is time for engineering to review this next week, let me know and I will pass this on to
them (would be worthwhile to get their comments).

1. Title sheet - Vicinity map - don't 107th and III th Avenues intersect Union Hills? (111 th isn't an
arterial, but 107th does)

The vicinity map on the title sheet has been revised to address this comment.

2. General - The contract number on the sheets will be the future construction contract number (has
not been assigned yet) - should probably leave this as "XXXX" for now.

The contract number on each sheet has been revised to address this comment.

3. General - Our engineering staff prefers that only bid items that apply to a particular sheet be
listed on that sheet, and they are numbered from 1 through x for that particular sheet.

Per discussion with the Project Manager, this revision will not be made at this stage ofdesign.
Thisformatfor construction notes will be provided as part ofthe final design documents.

4. Sheet 2:
a. Comment 1 - Spec.ify order of precedenc.e.

The notes utilized have been taken directly from the Flood Control District website under
Engineering CAD Resources. The order precedence will be determined at the time of
final design.

b. Comment 3 - Delete 2nd Sentence, potholing will be done by future design team, not
contractor.

This note has been revisedper the comment.
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c. Comment 4 - Blue Stake, not Stakes

This note has been revisedper the comment.

d. Comment 6 - Cities of Surprise and Peoria

This note has been revisedper the comment.

e. Comment 9 - Nothing more recent?

Please provide direction with regards to most recent standard. The notes utilized have
been taken directly from the Flood Control District website under Engineering CAD
Resources.

f. Comment 10 - true everywhere?

This statement is not true everywhere and therefore has been replaced with the following
note: "Contractor shall replace pavement to the proposed grades shown on the paving
design sheets. Where paving revisions are not proposed, the contractor shall replace
pavement to the existing grades found in the field. "

g. Comment 15 is a repeat, see comment 14.

Note No. 15 has been removedper this comment.

5. Sheet 3 - Weir may not be correct terminology for these inlet structures.

The derail has been renamed to "Concrete Headwall Staged Outfall Su'ucture. "

6. Sheet 4 - Stationing is too small to read.

The text height on the stationing on the Key Plan has been increased.

7. Sheet 5 - too many sections on one sheet, recommend breaking this into Sa and 5b.

Per the telephone conversation with the Project Manager on July 8", the sections on sheet 5 have
remained unchanged. The size ofthe details and number per sheet will be reevaulated at the time
offinal design.

8. Sheet 5 - sections - show existing ground and where project meets it at all sections. Show extent
of existing pavement.

The existing ground and extent ofexisting pavement have clearly been labeled on each section.

9. Sheet 5 - Section 6.1 - 3: 1 slope is too steep for an earthen channel. 4: 1 is acceptable. Ensure
that a 4: 1 slope is feasible.

The 3:1 channel side slopes are only cal1ed out where a concrete channel section will be utilized.

10. Sheet 5 - Need spacing between the rep's.

Typical1-joot spacing has been callec.l out between the proppsed reinforced concr({te pipes.

11. Sheet 5 - 7-1 - Add gravel mulch or hydroseed to 4: 1 side slope to prevent/minimize rilling.
Channel material will need to be 6" reinforced concrete.

Additional labels have been provided with Section 7.1 to indicate that gravel, mulch or hydroseed
will be utilized on the 4:1 slopes to minimize rilling. The channel bottom and sides illustrate a 6"
reinforced concrete lining.
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12. It may be feasible to construct an earthen channel for the south part of the Beardsley Channel.

This design choice has been added as an alternative within the "Final Design Approach"
Appendix ofthe Design Concept Report.

13. Sheet 11 and 12 - From profile, it looks like proposed ground is existing ground, hard to see
what we are doing here. Add construction items and quantities. Is it necessary to add the new
box culvert, or can the existing function as the outlet? This basin configuration should be shown
to the power company to get its input and see if we meet their requirements - may need to expand
the footprint.

The profile callouts have been revised to clearly indicate that the bottom ofthe basin is not being
altered through this segment. The existing slope indicators have also been added to clearly
indicate the proposed grading versus the existing grades. The cross-sections for Basin C on
Sheet 28 have also been revised to illustrate that the only improvements through this segment
involve expanding the width ofthe existing basin.

Per discussion with the Project Manager, quantities will not be added to the notes at this stage of
design. Quantities will be provided with the notes as part ofthe final design documents.

The box culvert is necessary based on detention necessary to alleviate the magnitude ofthe peak
flows through this segment. This cannot be achieved through sole use ofthe existing concrete
channel and box culvert.

As part ofthe resubmittal ofthe 15% Plans and Design Concept Report, a set ofplans will be
forwarded to the owners ofthe overhead electric facilities within Basin C in order to obtain their
input and approval regarding the proposed expansion ofthis basin within their easement and
adjacent to their facilities.

14. Sheet 8 and 9 - Difficult to see where excavation starts. Use lighter line-type for existing features
and darker line type for new cut lines.

The existing channel slope has been shown in a lighter line type. The areas ofproposed
excavation where the channel bottom will be widened has have been identified with a cross hatch
and called out to more clearly illustrate the proposed improvements.

15. Sheet 16 and others - quantify any items that are included on the drawing, in the notes column,
not on the drawing. Show best known info for existing utilities and show either pip or relocate by
contractor or relocate by others, for all conflicts. Any catch basins needed along Union Hills?

Per discussion with the Project Manager, quantities will not be presented in the notes at this
stage of design. Quantities will be provided in the notes column with final design documents.
The best known information for existing utilities has been identified. Due to the number oftotal
conflicts, a Utility Conflict Table has been prepared and placed on Sheet 2, which illustrates the
location, type, and proposed action for each identified utility conflict. No catch basins are
neededfor Union Hills Drive on this sheet.

16. Sheet 17 and others - don't use circled numbers for property owners - these circled numbers are
already construction items.

Property owner numbers have been enclosed within a diamond in order to avoid any possible
confusion with the circles used with the construction notes.

17. Sheet 17 - is the only work on this sheet the 18-inch rgp? If so, and a note to basins "existing
basins" for clarification.

The existing basins have been labeled accordingly.
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18. Sheet 18 - this sheet shows a "grade to drain" construction item but report says we don't need to
do any work within Canyon Ridge?

The design report has been modified to include a discussion regarding the proposed grading
within the Canyon Ridge subdivision.

19. Sheet 18 - why 4.2 feet below HPG? The higher we can go, the less grading will be needed in
Canyon Ridge.

The location of the RGRCP approximately 4.2 below the high pressure gas line was a design
choice made with a high level of importance placed on safety. The RGRCP was located with the
maximum amount of separation between it and the gas line while still being able outfall to the
existing Canyon Ridge box culvert. The final design elevation is to be evaluated during the final
design process.

20. Sheet 19 - did we consider acquiring 4 acre area at se comer ofUH and I11 th Ave. and tum this
into small shallow basin, outlet pipes to this basin, then weir over HP gas line into Canyon
Ridge? Not feasible for some reason?

Yes, the project team evaluated the alternative of acquiring the 4 acre tract at the southeast
corner of Union Hills Drive and 11th Avenue and utilizing the area as a shallow basin. Several
factors eliminated this alternative as a viable option. Through coordination with El Paso Natural
Gas, they indicated that they would not authorize a drainage solution that crossed over the top of
their 20" gas line. Arizona American Water Company was also hesitant to discuss selling off a
parcel where they currently have operating wells and facilities. Lastly, the relative elevation
difference between this location and the Paradise Resort retention basin made this drainage
alternative difficult to achieve.

21. Sheet 19 - What is meant by "existing local concentrated flows to be picked up in the future" 
aren't we adding catch basins to pick up flows? Suggest changing these notes to read "catch
basins to be added as needed".

Local concentrated flows have been identified for informational purposes only. The method for
collecting and conveying these flows to the roadside channel and/or the 3-36" RGRCP shall be
determined as part of the final design. Both the roadside channel and the 3-36" RGRCP have
been designed to accommodate these localflows.

22. Sheet 21 - Very little cover over pipe, this could be a problem. Any reason not to put pipe in
deeper at this location?

At the time offinal design likely grading revisions wm be required to the Unions Hills and 107'h
Avenue intersection, further evaluation will be performed to ensure that adequate cover is
available over the top of the pipe both in the interim and ultimate phases of Union Hills Drive
and 107'h Avenue.

23. Sheet 21 - May not be able to get pipe in over sanitary sewer, with sufficient cover over pipe.

Cross hatching and a note similar to the one used in the profile have been added to the plan view.
The note states that, "Intersection grade revisions required at final design. Total limits of
grading revisions to be determined at the time offinal design. "

24. Sheet 22 - how will basin drain? Outlet structure is several feet above invert.

The basin wm drain with the use ofa "low flow" 18" RGRCP that has been added to the profile
to illustrate how the basin will drain during less intense storm events, where the water sUijace
elevation does not reach the height to outfall into the 3-8 'x4' reinforced concrete box culverts.
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25. Sheet 23 - Show stonn drain interconnections between basins on profile. What are trapezoids
above benns between cells? Show slopes of benns between cells as 4: 1, not 15%.

The 2-24" RGRCP interconnect pipe has been shown in the profile between each sub basin. The
trapezoids shown above each weir section is just a matter of overlapping callout lines and the
water surface elevation. The callouts have been relocated beneath the section to avoid any
possible confusion. The line type for the water sUlface elevation has also been revised to address
this confusion. The slopes between the two sub basins have been revised to illustrate a 4: 1 slope
as opposed to a 15% slope.

26. Sheet 24 and others - add O&M road along at least one side of Beardsley Channel.

An O&M road has been added to the west side ofthe channel.

27. Sheet 28 - need existing ground elevations to see what kind of benning will be needed - provide
another cross section through basin that shows existing ground, including roadway,

Cross-section C.2 has been revised to include the existing retention basin ground profile. The
existing ground profile illustrates the extent of the proposed grading versus the existing ground
elevation.

28. Sheet 28 - what work needs to be done on this sheet? What is existing and what is proposed?
Add construction items and quantities.

The only work that is required within Detention Basin C on this sheet is the construction of the
concrete headwall staged outfall structure and the expansion of the existing detention basin,
which includes gradin~ operations to expand the existing basin width and raise top of basin
height adjacent to II5t Avenue by constructing a berm. Cross-section C.2 illustrates the extent
of the proposed grading. Construction notes and the existing slope indicator line type have also
been addedfor additional clarity.

29. Sheet 29 - where is the west side of Basin A-2? Label this sheet Basin A, not B.

A match line has been added to the plans to clearly indicate the configuration ofeach basin.

30. Sheet 29 - how will water coming down III th Avenue get into Basin A?

Water comin~ down 11 til Avenue will be conveyed into Basin A by a series offlumes along both
sides of 11t' Avenue. The water collected on the west side of the roadway will be dumped
directly into the proposed Basin A.I, while the water collected on the east side of the roadway
will be dumped directly into the existing Paradise Resort basin before outfalling to the proposed
2-8 'x4' box culverts conveyin* the flows to Basin A.I. The location of the proposedflumes and
possible regarding of the 11t Avenue have been identified with a cross-hatch. The street grade
revision will be performed as part ofthe final design.

31. Sheet 29 - 3-foot high box culverts will be difficult to maintain, City may prefer pipes.

As part of the plan revisions, we have revised the box culvert heights from a 3' to 4 'to address
this concern.



•
Mr. Burke Lokey

107117 Avenue and Union Hills Drive - DCR 15% Plans
Page 60f8

32. Sheet 29 through 31 - need cross sections for Basins A and B, including existing ground and
roadways.

Cross-sections, which include existing ground, roadways and the proposed ground profiles,
have been addedfor both Basin A and Basin B.

Mr. Gary Shapiro

General:

Looks like SRP power constraints (clearings vertical and horizontal, loadings and access). These could
have major design change implications.

The vertical clearance, loadings, and access for SRP facilities has been considered. however the
construction plans have been provided SRP and we are awaiting comments.

Riprap should be placed at all boxes/culverts inlet and outlet surrounding headwalls and wingwalls.
Riprap should be placed where ever there is a concrete-soil connection.

This has been added to the "Final Design Approach" Appendix ofthe Design Concept Report.

Do not place all items in construct notes on plan and profile sheets. Each sheet has its own items.

• This has been added to the "Final Design Approach" Appendix ofthe Design Concept Report.

Drawing G3

For detail #5 RCP junction box the manhole is placed in the center of the box. Change this to place the
manhole against the wall without pipes and provide steps.

This comment has been addressed.

Drawings C3 to C8

The slopes appear to be steep resulting in high velocity. Looking at the HECRAS model velocities are in
the range of 6 to 10 ft/s with "n" values around .03. This does not look good for an earthen channel
velocity should be around 2,3,4 ft/s. Also there should be two other HECRAS runs.

1. A low "n"value about .02 for velocity used to size riprap and scour.

2. A high "n" value about .07 for capacity

This has been added to the "Final Design Approach" Appendix ofthe Design Concept Report.

•
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Drawing C4 and C6

Freeboard seems shy around station 18+00 and 38+00 and this is with an "n" value of .03.

This has been added to the "Final Design Approach" Appendix ofthe Design Concept Report.

Drawing C9

Looks like SRP power constraints (clearings vertical and horizontal, loadings and access). These could
have major design change implications.

The vertical clearance, loadings, and access for SRP facilities has been considered, however the
construction plans have been provided SRP and we are awaiting comments.

Around station 58+50 it appears that ponding will result. A pipe from basin to basin will be needed.

This has been added to the "Final Design Approach" Appendix ofthe Design Concept Report.

Drawing Cl2

Add pipe around SRP power

This construction sheet represents existing drainage facilities - no improvements are proposed. This has
been added to the "Final Design Approach" Appendix of the Design Concept Report for verification at
the time offinal design.

Drawing C13

Add riprap around bend Station 104 to 106

This construction sheet represents existing drainage facilities - no improvements are proposed. This has
been added to the "Final Design Approach" Appendix of the Design Concept Report for verification at
the time offinal design.

Drawing Cl7

Around station 145 there needs to be a manhole

This has been added fo the "Final Design Approach" Appendix ofthe Design Concept Report.

Drawing Cl8

It is unclear how pipes come together at the intersection of 107th Avenue and Union Hills

This has been added to the "Final Design Approach" Appendix ofthe Design Concept Report.
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Drawing C19 and C20

One drain pipe per basin. What happens ifthe pie gets clogged? Recommend two outlet/opening system.

This has been added to the "Final Design Approach" Appendix ofthe Design Concept Report.

Drawing C2l to C24

The concrete lined channel will need to be 6" reinforced and gravel mulch for upper bank.

In drawing C2 detail cutoff wall it appears that it is coming to a point.

This has been added to the "Final Design Approach" Appendix ofthe Design Concept Report.

I believe that this addresses all outstanding issues for the loih Avenue and Union Hills Drive 15% Plans.
Please do not hesitate to call me if you have any questions regarding this issue.

Sincerely,
Goodwin & Marshall, Inc.

Warren Russell, P.E.




