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Glendale/Peoria Area Drainage Master Plan Update
FCD No. 99-44

LEVEL III REPORT

SECTION RA-1: EXECUTIVE SUMMARY

1.1

9/3 Entellus

Introduction

The purpose of this report is to present and summarize the results of the Level III
Analysis task for the Glendale/Peoria Area Drainage Master Plan (ADMP)

Update. In addition, this report documents the decision process used to arrive at
the recommended alternatives and includes the preliminary design concept plans

of the recommended alternatives.

1.1.1  Background

The purpose of this overall study is to update a portion of the existing
Glendale/Peoria ADMP completed in May 1987 (Reference 1) by
quantifying the extent of flooding problems, developing alternative
solutions, selecting the most desirable solutions, and preparing
preliminary design concepts for the selected alternatives. The major
objectives of this study are to develop a plan to control runoff and

prevent flood damage.

1.1.2  Study Areas

The overall study area for the Glendale/Peoria ADMP Update 1s
approximately 80 square miles and includes portions of the cities of
Peoria, Glendale, Sun City, Youngtown, Phoenix, and unincorporated
portions of Maricopa County. The study area is located between 51%
Avenue and the Agua Fria River and between Dynamite Boulevard and

Bethany Home Road in northern Maricopa County as shown in Figure

RA-1.
1:1
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9% Entellus

The area is traversed or bounded by several major natural watercourses
(see Figure RA-1), mainly: The Agua Fria River, the New River and
Skunk Creek. Additionally, several man-made flow control structures and
channels are encountered in the region including the New River Dam, the
Arizona Canal Diversion Channel (ACDC), the 91 Avenue channel, the
Westbrook Village detention basins and several other channels and

detention basins.

The study area consists of several regions in different stages of
development. North of Pinnacle Peak Road, the area is mainly
undeveloped and is characterized by steep hills draining into flat alluvial
valleys. This area contains several washes that have not been significantly
affected by development. However, several developments are either under
construction or in the planning stage, and the entire area will most likely be

completely developed within the next ten years.

Between Pinnacle Peak and Beardsley Roads the area is more heavily
developed and all natural drainage paths have been significantly altered.
The drainage system in this vicinity is mainly man-made and has been
constructed by individual developers. However, there are other
inconsistencies in the system such as non-continuous channels and varying

capacities throughout the length of the channel.

Between Beardsley Road and Northern Avenue, the area is generally fully

developed and includes the Master Planned Communities of Sun City and

Youngtown, as well as portions of Glendale and Peoria. For the most part,
the drainage infrastructure in this region is already in place. However, the

increasing development upstream may increase runoff to the area and

overwhelm this system.

1:3




South of Northern Avenue, the region is mostly industrial or undeveloped.
The entire area is a mile or less from a river outfall and flooding problems

are rare.

1.1.3  Purpose and Goals

The purpose of the overall study is to develop alternative solutions for the
drainage problems, select the most desirable alternative solutions, and to

develop a preliminary concept (15%) design.

The Level III phase of the ADMP Update is to develop the preliminary
concept design for the recommended alternative solution. For this study,
there are four regions as described in Subsection 1.2. The selection of the
recommended alternative relied on many factors, including: costs,
engineering feasibility, public feedback, future recreation facilities and the

flood safety needs for these facilities.

1.1.4  Project Partners

The ADMP Update project team consisted of members from the Flood
Control District of Maricopa County (District), the City of Peoria, the City
of Glendale, Entellus, and sub-consultants. Additional project partners
include the Maricopa County Department of Transportation (MCDOT),
private developers, and citizens of the study area. Both MCDOT and
future developments will have a key role in partnering with the District,

Peoria, and Glendale in implementing this plan.

1.2 Recommended Alternatives

The potential alternatives were grouped into four geographical regions. These
geographical regions are the Northwest Region, the 83" Avenue Region, the Rock
Springs Region, and the Pinnacle Peak Road and 67" Avenue Region. Figure RA-2

shows the Regional areas. A recommended alternative was developed for each

4 1:4
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regional area. If the recommended alternative involved construction of
new drainage facilities, the preliminary concept design is included as part

of this Level III report.

1.2.1  Process for Recommending Alternatives

To select the most practical option in a logical manner, a three-level
analysis was performed. The Level I analysis involved data collection, the
creation of the hydrologic model, identification of the screening
parameters, and the formulation of initial “seed” ideas. The Level II
analysis examined the “seed” ideas for further engineering feasibility and
costs and determined which alternatives would go to Level III for
preliminary design. The Level III analysis then took these recommended

alternatives and provided the 15% preliminary design concept.

1.2.2  Recommended Alternatives Description

The recommended alternatives for the four Regions are described below:

The recommended alternative for the Northwest Region is shown in Figure ES-
1. This recommended alternative consists of three drainage systems including
channels, storm drains, culverts, and drop structures located between Beardsley

Road and Pinnacle Peak Road that carry the flow to the Agua Fria River.

The first drainage system is mainly along the north side of Pinnacle Peak
Road beginning at 95" Avenue flowing west into the Agua Fria River. The
recommended channel characteristics for this system are located in Table

RA-1. The culvert location and sizes is summarized in Table RA-2.

/y
4 1:6
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Channel Characteristics — Northwest Region

Table RA-1

Alternative Drainage System Channel Location Top Width Length
Northwest Region | Pinnacle Peak 95" Ave to 97" Ave 70° 1215°
Rd 97™ Ave to 99™ Ave 110’ 1250°
99™ Ave to Junction Structure 90’ 2330’
Junction Structure to 107" Ave 100° 600’
Rose Garden 91*t0 95" Ave on Pinnacle Peak | 67.5° & 50’ | 1250’ & 620’
Lane 91% Ave to Inlet Structure along 80° 1585°
Deer Valley Rd
Inlet Structure to 95" Ave along 120° 975°
Deer Valley Rd
95™ Avenue to Lake Pleasant Rd 140° 4520°
along Deer Valley Rd
Deer Valley Rd to Rose Garden 120° 2565’
Lane along Lake Pleasant Rd
Lake Pleasant Road to 107™ Ave 140’ 1850°
107" Ave to 109" Ave 110 1220’
109™ Ave to Agua Fria River 120’ 2398°
Beardsley Road | 99" Ave to Agua Fria River 40’ 9455’
Table RA-2
Culvert Sizes and Locations — Northwest Region
Alternative Drainage System Culvert Location Size Length
Northwest Region | Pinnacle Peak Rd | 93" Ave 1-4°x 3’ 49
Pinnacle Peak Rd east of 93" Ave 2-10x 5’ 97’
95™ Ave 27" x 447 130’
97™ Ave & 99" Ave 3-8 x4 | 70’ & 50°
Lake Pleasant Road 3-8 x4 105’
Pinnacle Peak Rd Storm Drain 2-8'x6’ 1650’
1800’ east of Lake Pleasant Rd
Pinnacle Peak Rd at 107" Ave 3-8x5 260°
Rose Garden 91% Ave at Deer Valley Rd 2-277x 44” 100°
Lane 95" & 99" Ave at Deer ValleyRd | 4-10’x 5’ 100’
Deer Valley Rd at Lake Pleasant 4-10x 5’ 287
Lake Pleasant Rd 36” 260’
106" to 107" Ave 3-10°x 6 900’
108" Ave 4-8x6 92.5°
109" & 111" Ave 4-8°x6 | 80’ &80’
Beardsley Road | 99" Ave 2-8x5 137°
107" & 109" Ave 2-8° x5 | 94 &66°
111" Ave & 950’ east of 111" Ave | 2-8'x 5’ [ 110’ & 100’
Sand and Gravel operation 2-8'x S’ 100* & 92’
4 1:8
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The Rose Garden Lane drainage system begins as a 36” storm drain just
west of 87" Avenue. This storm drain transitions into 2 - 4’ x 8 box
culverts, which empty into a channel west of 91* Avenue. The channel
characteristics are presented in Table RA-1 and the culvert locations and

sizes are presented in Table RA-2.

The Beardsley Road channel, culverts, and outlet will be improved to
increase their capacity as part of this regional alternative. The new channel

and culvert dimensions are included in the two previous tables.

The recommended alternative for the 83" Avenue Region is shown in
Figure ES-2. It consists of two detention basins, the first basin is the 83"
Avenue detention basin, which is 58 acre-feet (ac-ft) and is located on the
northwest corner of 83 Avenue and Pinnacle Peak Road. The second
basin is the Calle Lejos detention basin, which is18 ac-ft and is located on

Calle Lejos just east of 87™ Avenue.

The channel characteristics for this recommended alternative are presented
in Table RA-3 and the storm drain and/or culvert locations and sizes are

presented in Table RA-4.

Ql? Entellus

Table RA-3
Channel Characteristics — 83" Avenue Region
Alternative Channel Location Top Width Length
83" Avenue Region | 87" Ave to 89™ Ave north of Calle Lejos 50° 630’
83" Ave from Calle Lejos to Avenida Del Sol 80° 1250°
1:9
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Table RA-4

Storm Drain / Culvert Sizes and Locations — 83" Avenue Region

Alternative Storm Drain or Culvert Location Size Length
83 Avenue Region | 87" Ave north of Calle Lejos into basin 1-6’x 4’ 155°
Calle Lejos from basin to 83" Ave 36” storm drain | 2,053’
83" Ave from Avenida Del Sol to basin 2-10°x 4 744’
83" Ave basin to 83 Ave channel south of 48” storm drain 1858’
Williams Rd.
87" Avenue to Pinnacle Peak Rd. 1-10°x 4 635’
85™ Avenue to Pinnacle Peak Rd. 1-10°x 4 637’

The recommended alternative for the 67" Avenue and Pinnacle Peak
Road Region’s is shown in Figure ES-3. It consists of three small
interceptor basins connected with a series of channels and storm drains.
The first interceptor basin is 0.5 ac-ft and is located on the southwest
corner of Hatfield Road and 67™ Avenue. The second interceptor basin is 4
ac-ft and is positioned just south of Calle Lejos on the east side of the road.
The third interceptor basin is approximately 4.5 ac-ft located east of
Pinnacle Peak Road and 67" Avenue. The channel characteristics for this
recommended alternative are presented in Table RA-5 and the storm drain

and/or culvert locations and sizes are presented in Table RA-6.

Table RA-S

Channel Characteristics — 67" Avenue Region

Alternative Storm Drain or Culvert Location Top Width Length
67" Avenue Region | 67™ Ave south of Softwind Dr to Pinnacle Peak 63’ 1260’
Rd
69" Drive along north side of Pinnacle Peak Rd 60’ 3290’
to Agua Fria River

Q%/ Entellus
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Table RA-6

Storm Drain / Culvert Sizes and Locations — 67" Avenue Region

Alternative Storm Drain or Culvert Location Size Length

67™ Avenue Region | South of Hatfield Road to second interceptor basin 42” RCP 1478’
on east side of 67" Ave

Second Interceptor Basin to south of Softwind Dr. 4’x 10’ RCB 1000°
on east side of 67" Ave

Culvert south of Camino de Oro on east side of 4’x 10°RCB 50°
67" Ave

Third Interceptor Basin to 69" Drive on north side 4’x 10’ RCB 410°
of Pinnacle Peak Road

Culvert for 71 Avenue north of Pinnacle Peak Rd | 2-4’x 10 RCB 50’

Culvert for 73 Avenue north of Pinnacle Peak Rd | 2 -4’ x 10’ RCB 50’

The Rock Springs Region’s recommended alternative is to regulate and
enforce the floodplain/floodway delineations recently approved by FEMA
for Rock Springs Creek (Reference 2).

1.2.3 Recommended Alternatives Cost

The total cost for the recommended alternatives for each region is

summarized in Table RA-7.

TABLE RA-7
LEVEL III RECOMMENDED ALTERNATIVES
COST ESTIMATES
Description Year 2001 Construction Cost
Northwest Region $21,400,000
83" Avenue Region $ 9,900,000
Pinnacle Peak and 67" Avenue Region $ 4,300,000
Rock Springs Creek Region $ 0 (Do Nothing)

The costs are further broken down into phasing based on their priority in the next

section.

//
, 1:13
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Implementation Plan

The recommended alternatives need to be phased based on their priority and costs so
that they can be placed into the Capital Improvement Programs for both the City of
Peoria and the District. A recommended phasing plan with the associated costs,
based upon results of the ADMP Update and discussions with the City of Peoria and
the District staff, is shown on Figure RA-3.

1.3.1 Feature Prioritization

The regions were prioritized so that the funding could be made available

for the improvements on a Capital Improvements Projects (C.L.P.) basis.

The 83™ Avenue Region was originally the highest priority because the
region is already mostly developed and the land available for the detention
basin is limited. The purchase of the land for the detention basin is a key
component of the recommended alternative. However, based on input
from the public, the channel along Rose Garden Lane is the highest priority
due to recent flooding. The Rose Garden channel is a component of the
Northwest Region, which is the second priority. The Rose Garden Channel
will be the first priority followed by the 83™ Avenue Region. After the 83"
Avenue Region is constructed, the next phase of the Northwest Region will
be constructed. The Northwest region is developing quickly, and many of
the recommended alternatives will either be constructed or accounted for in
the new developments in the area. The last region with the lowest priority
is the 67™ Avenue and Pinnacle Peak Road region. This region only affects
a small percentage of residents, and the improvements are not as high a
priority as the other two regions mentioned above. The Rock Springs
region was not prioritized because the recommended alternative is

complete.

1:14




Overall Cost and Recommended Phasing

Planned Cost and Recommended Phasing w/ Partner Participation

Description Total Cost Peoria FCDMC Other
Phase 1 $3.7M $1.5M $1.5M $0.7 M
Phase 2 $4.8 M $2.4 M $2.4 M $0.0 M
Phase 3 $6.1 M $2.8 M $2.7M $0.6 M
Phase 4 $3.3M $1.1 M $1.1M $1.1M
Phase 5 $3.2M $1.2M $1.2M $0.8 M
Phase 6 $3.4 M $1.4M $1.4M $0.6 M
Phase 7 $2.2M $0.5M $0.5M $1.2M
Phase 8 $45M $1.1M $1.1 M $2.3M
Phase 9 $43 M $0.8 M $2.1 M $1.4 M
TOTAL $35.5 M $12.8 M $14.0 M $8.7 M

Note: All amounts are based on year 2001 costs

FIGURE RA-3 IMPLEMENTATION PLAN
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1.3.2  Local Adoption Process

All three regions brought to the Level III analysis are located within the
City of Peoria. The 67" Avenue Region also lies within the Cities of
Phoenix and Glendale. It was essential to have the Peoria City Council
adopt this Glendale/Peoria ADMP Update area. Based upon a presentation
of the recommended plan and phasing to the City Council, the Peoria
Council adopted this ADMP on July 10, 2001 and has authorized the

purchase of some of the right-of-way.

1.3.3 Recommended Partners

It is recommended that the City of Peoria team with the District, MCDOT,
and future developments on all the improvements. A prioritization request
for the 83™ Avenue Region has been submitted by the City of Peoria to the
District. The prioritization request is the first step in having the District

sponsor an Inter-Governmental Agreement (I.G.A.) with the City of Peona.

The 67™ Avenue and Pinnacle Peak Road region affects three different
municipalities. These municipalities are the City of Phoenix, the City of
Glendale, and the City of Peoria. It is recommended that these three
municipalities partner on the recommended improvements with the

District.

1.3.4  Recommended Funding Sources

The recommended funding source from both the City of Peoria and the
District lies in the adoption of the suggested phasing for each

recommended alternative within each agency’s C.LP.

% 1:16
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Conclusions

There are three regions that require drainage and flood protection improvements
in order to mitigate current and future drainage problems within the
Glendale/Peoria ADMP Update’s project area. These improvements are designed
to aid any existing and/or future development in the study area. If these
improvements are not implemented, the drainage problems will only increase in

the future.

These improvements can be implemented through cooperation between the Peoria
City Council and the Board of Supervisors Maricopa County through the creation
of an .G.A. Both Agencies will need to rank each proposed phase of
improvements in their respective prioritization process for C.I.P. improvements.
A third critical partner is existing and future developments in the study area. By
placing retention and open space areas in strategic locations that would support
the development of improvements called for in this study, a tremendous cost

savings will be achieved based solely upon planning and cooperation.

Implementation of this ADMP will result in facilities that will provide protection
of property and lives from a 100-year storm for the entire study area. The
facilities proposed have been developed using a logical process with input from
the public. This plan, when implemented, will provide all the stakeholders with
sustainable flood protection infrastructure, which is of the highest value and

effectiveness for its users.

Agency Information

1. Flood Control District of Maricopa County
2801 West Durango Street
Phoenix, AZ 85009
(602) 506-1501

For information contact: Marilyn DeRosa
1:17
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City of Peoria

8401 West Munroe Street
Peoria, AZ 85345

(623) 773-7210

For information contact: Burton Charron

City of Glendale

5850 West Glendale Avenue
Glendale, AZ 85301

(623) 930-3630

For information contact: Dan Sherwood

1:18
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SECTION RA-2: INTRODUCTION

2.1

2.2

23

g/? Entellus

Project Purpose and Goals

The purpose of this study was to update the Glendale-Peoria Area Drainage Master
Plan that was completed in May 1987 (Reference 1), by quantifying the extent of
flooding problems and developing alternative solutions. The major objectives of the
study were to qualify the selected drainage problems and to develop a plan to control
runoff to prevent flood damage. This was done by quantifying the extent of flooding
problems, developing alternative solutions, selecting the most desirable alternative

solutions, and preparing preliminary concept designs for the selected alternatives.

Scope of Work

The Scope of Work for the Glendale/Peoria Area Drainage Master Plan Update is
included in Appendix B of the Glendale/Peoria Area Drainage Master Plan - Data
Collection — Volume DC.

Previous Studies

Flooding within the study area was documented as early as 1963, when the U.S.
Army Corps of Engineers (COE) documented, in detail, the storm and flood event of
August 16, 1963 (Reference 3). The COE documented flooding in the northern areas
of Glendale, portions of which fall within the study area.

The Flood Control District of Maricopa County (District) prepared reports on
flooding in the early 1960s as well. These two reports were the Flood Control Survey
Report (Reference 4) and the Comprehensive Flood Control Program Report
(Reference 5). These reports identified flood hazards along Grand Avenue. The
second report also documented plans for a number of flood control facilities,
including the ACDC and New River Dam. Several of these regional flood control
facilities, documented in that report, were built in the last thirty years.
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The District sponsored two studies within the project area in 1987, the first study was
the Glendale/Peoria Area Drainage Master Plan (Reference 1). This study
documented flooding hazards and flood control alternatives for a large portion of the
study area. The flood control alternatives evaluated in that study were mainly
networks of storm drain systems. The second study was the Bell Road Project
Drainage Study (Reference 6), which was a storm water/floodwater management

plan for the expansion of Bell Road.

In the 1990’s, the District has prepared three notable reports within the project area.
The first was the Hydrology for Beardsley Channel Extension (Reference 7). This

1™ Avenue

report was used for the extension of the Beardsley Road channel from 11
to the Agua Fria River. The second study was the Sun City Area Hydrologic Study
(Reference 8). This study was performed to estimate peak flows at concentration
points within the Sun City Area. The third study was the 9/* Avenue Drain
Hydrology Update (Reference 9). This study was performed to analyze the effects of

upstream urbanization on the 91* Avenue Channel in the City of Peoria.

The District also sponsored three major projects within the project area in the 1990’s.
The first project was the Final Design Report Skunk Creek Channel Improvements
(Reference 10). The findings were used to construct bank protection and a drop
structure in Skunk Creek. The second project was the Middle New River Watercourse
Master Plan (Reference 11). This watercourse master plan updated the hydrology
and floodplains for the New River from the New River Dam to the confluence with
Skunk Creek. The third project was the Floodplain and Floodway Delineation for
Rock Springs Creek (Reference 2). This study delineated the floodplain and
floodway of Rock Springs Creek.

4 2:2
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Study Area

The overall study area for the Glendale/Peoria ADMP Update is approximately 80
square miles in size and includes portions of the cities of Peoria, Glendale, Sun City,
Youngtown, Phoenix, and unincorporated Maricopa County. The study area is
located between 51* Avenue and the Agua Fria River and between Dynamite
Boulevard and Bethany Home Road in northern Maricopa County as shown in Figure

RA-1 (See Executive Summary).

The study area consists of several regions in different stages of development. North
of Pinnacle Peak Road, the area is mainly undeveloped and is characterized by steep
hills draining into flat valleys. This area contains several washes that have not been
significantly affected by development. However, several developments are either
under construction or in the planning stage, and the entire area will most likely be

completely developed within the next ten years.

Between Pinnacle Peak and Beardsley Roads, the area is more heavily developed and
all natural drainage paths have been significantly altered. The drainage system in this
part is mainly man-made and has been constructed by individual developers.

Consequently, there are non-continuous channels and inconsistencies in the system.

Between Beardsley Road and Northern Avenue, the area is mostly fully developed

and includes the Master Planned Communities of Sun City and Youngtown, as well
as portions of Glendale and Peoria. For the most part, the drainage infrastructure in
this region is already in place. However, the increasing development upstream may

increase runoff to the area and overwhelm this system.

South of Northern Avenue, the region is mostly industrial or undeveloped. This
district is located between the Agua Fria River and the New River. The entire area is

a mile or less from a river outfall and flooding problems are rare.

2:3
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2.5  Study Approach

The study encompasses a significant geographical area. Additionally, the drainage
problem areas are spread throughout the study area. This resulted in numerous
options or a combination of options that were possible to alleviate drainage problems.
To select the most practical option in an opportune manner, a three-level analysis was

performed as follows:

Level I: The alternatives formulation included an initial stage of research, which
identified focus areas where historic drainage problems have been identified by the
District or client agencies. The historic drainage problem focus areas were combined
with data collected on existing facilities and environmental, social, and cultural
resources in the study area. In addition, the alternatives formulation included the
development of a hydrologic model, identification of screening parameters, and

identification of initial “seed” alternative solutions for each focus area.

Level II: The alternative solutions selected in the Level I analysis were further
evaluated in Level II. This detailed evaluation included hydraulic analysis, estimates
of costs, and identification of conflicts with existing major utilities. The results of the

Level II analysis were used to select alternatives to take to the Level III analysis.

Level III: The recommended alternative solutions from the Level II analysis are
evaluated in more detail in the Level III analysis. The results from the Level III

analysis are presented in this report.

2.6  Drainage Problem Areas

A detailed hydrologic analysis for the study area has been performed in the
Hydrology Task of this ADMP, and is documented in the Glendale/Peoria Area
Drainage Master Plan — Hydrology —Volume HY.

4 2:4 '
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As shown in the Glendale/Peoria Area Drainage Master Plan — Potential
Alternatives - Volume PA, eleven drainage problem areas or “focus areas” were
identified. These focus areas are shown in Figure RA-2 (See Executive Summary)

and are listed below:

1. North Side of the Arizona Canal Diversion Channel (ACDC).

2. 91% Avenue and Greenway Alignment Channel.

91* Avenue to the Agua Fria River along Beardsley Road, and 1 15" Avenue to
Bell Road.

w

. 83™ Avenue to the New River north of Beardsley Road.
. Rock Springs Creek.

. Drainage along 99™ Avenue and Bell Road to the Agua Fria River.
. Lake Systems North of Beardsley Road (Ventana Lakes).
. Pinnacle Peak Road and 67™ Avenue.

10. Weir Wash.

11. Williams Road from 91 Avenue to 83™ Avenue.

4
5
6. Channel along north side of Grand Avenue.
7
8
9

The detailed description of these areas is located in Subsection 2.4 of the

Glendale/Peoria Area Drainage Master Plan - Data Collection — Volume DC.

2.7  Report Objectives

The purpose of the Level III phase of the ADMP Update is to evaluate the regional
solutions from the Glendale/Peoria Area Drainage Master Plan - Alternative
Analysis — Volume AA and to prepare preliminarily designs and cost estimates for the
recommended regional solutions. The ADMP Update team reviewed the alternatives
in the Level II analysis to decide which alternatives to bring to the Level III
preliminary design. The Level II evaluation depended on many factors, including:
costs, engineering feasibility, future recreation facilities, and the flood safety needs

for these facilities.

J
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SECTION RA-3: EXISTING CONDITIONS

As part of the alternatives evaluation, a tremendous amount of data was collected in
order to identify and characterize the existing drainage facilities in the project study
area. These facilities, identified from previous drainage reports, studies, and field
visits, were documented and entered into the project database, and used to develop an
existing facilities exhibit. The existing facilities exhibits are included in the

Glendale/Peoria Area Drainage Master Plan — Data Collection — Volume DC.
The Environmental Overview, the Ecological Assessment, and the Cultural Resource

Survey were included as appendices to the Glendale/Peoria Area Drainage Master

Plan - Data Collection — Volume DC-A, DC-B, and DC-C respectively.

v
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SECTION RA-4: HYDROLOGY

A detailed hydrologic model was prepared by Entellus as part of this study, which was based on
the Kaminski-Hubbard model prepared in 1995 as part of the ACDC ADMP (Reference 12).

Reference was also made to the hydrologic model prepared for the Sun City area by Flood

Control District (Reference 8). Both models were completely redone and updated to the Flood

Control District’s latest design and analysis criteria as part of this study. The detailed report for

the hydrology task of this project was completed in October 2000.

A separate hydrologic model was prepared that includes the effects of the facilities and drainage

improvements that are recommended in this report. This model includes the proposed C.L.P. into

the existing state of development (existing conditions) 100-year, 6-hour storm hydrology model.

The output and complete details of this model are included in Appendix G.

4.1

Entellus

Study Area Hydrologic Boundaries

As part of the development of the new hydrologic model for the study area, a
detailed review of as-built information, field data, mapping, and field
investigation was made in order to determine new sub-regional watershed limits.
It was important to determine these sub-regional watershed limits to establish the
hydrologic connectivity of individual alternative solutions. By determining these
watershed boundaries, the study team was able to ascertain if an upstream
alternative solution may have a beneficial affect on drainage problems that were

occurring downstream.
Figure RA-4 illustrates the final hydrologic boundaries that were used in the

development of the hydrologic model for the Recommended Alternatives

contained in this report.
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4.2  Summary of Key Flows

A specific list of peak flows at key locations was developed to facilitate the
evaluation of drainage problems in focus areas. Table RA-8 shows a summary of
key flows for the 100 year/6-hour storm event. Table RA-9 shows the channel

capacities based on Manning’s normal depth calculations.

A summary of the Level IIl HEC-1 design flows is shown graphically on Figure
RA-10 in the Flow Summary Section of Appendix G.
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TABLE RA-8

Channel Capacity Data for the 100-Year 6-Hour Storm

HEC-1 Peak
HEC-1 Peak HEC-1 Peak FIIO\.N Calculated Capaci.ty per
F]ovy Flow E).(llstmg . Capacity PTCYIOUS
. . Exns.tl_ng F uture Conditions with (Channel Only) Drainage
Conveyance Location Routing ID Conditions Conditions C.LP. (cfs) Reports
(cfs) (cfs) (cfs) (cfs)
Channel along 67" Avenue CN25D 455 460 455 50*(1)
115" Avenue *(2) CA08B 750 510 245 510*(1)
Channel along 115" Avenue CAO08B *(3) 750 510 245 30*(1)
Channel along Rose Garden Lane CX10 *(3) 570 520 1460 670 620
Channel along 111" Avenue RX11S 465 420 0 680 620
Channel in 99™ Avenue CS30B *(4) 595 585 755 320 *(1)
99™ Avenue *(2) CS10S *(4) 695 690 885 660 *(1)
Channel in Del Webb Blvd CS30A 990 995 1085 s10*(1)
Channel in 99™ Avenue CS10D *(5) 2910 2650 2740 935 *(1)
Channel in 99™ Avenue CS10D 2360 2100 2190 810 *(1)
Channel along Grand Avenue CS10C 3330 3070 3285 320*(1)
Channel along Grand Avenue CS10C 3330 3070 3285 285 *(1)
Channel along Grand Avenue CS10 *(4) 3380 3110 3335 2340 *(1)
Greenway Channel CNO9* 1370 1185 1430 3730
91™ Avenue Channel CN10 1270 1280 1380 1430 750
Channel along Beardsley Road CAQ9C* 885 630 425 1075
Channel along Beardsley Road CA09C 885 635 435 980
Channel along Beardsley Road CAQ9A 900 650 530 805 *(1)
Channel along 83™ Avenue CN21F 770 830 210 150 *(1)
Channel along 83™ Avenue CN2IE 825 890 365 505 *(1) 520
Channel along 83™ Avenue CN2IE *(3) 825 890 365 1145 970
Channel along 83" Avenue CN2IC 1070 1150 860 460 *(1) 970

Notes:

(1) Calculated peak flow exceeds channel capacity.

(2) Route capacity is the entire right-of-way for the street.

(3) The upstream concentration point was used to determine the flow in the reach because flow decreases

downstream due to an increase in area, which creates a larger aerial reduction.

(4) This concentration point is not available from the HEC-1 model. Temporary modifications were made

in order to obtain flow for this reach.

(5) The diverted hydrograph was added to the downstream concentration point to get the flow in this reach.

! I ';Peorla
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TABLE RA-9

Existing Channel Characteristics

Manning | Channel Side Flow

C . Routing ID s . B°?‘°m Slope Slopes Depth (fvs)
onveyance Location Coerg'lcw V\S%th (f/ft) (ft) *(1)

Channel along 67" Avenue CN25D 0.035 2 0.0050 3 2.0 50
115" Avenue CA08B 0.020 2*(2) 0.0030 10 2 510

Channel along 115" Avenue CAO8B 0.035 4 0.0010 3 2.0 30
Channel along Rose Garden Lane CX10 0.020 7 0.0039 1 5.5 670
Channel along 111" Avenue RX11S 0.020 7 0.0040 1 55 680
Channel in 99" Avenue CS30B 0.020 10 0.0023 3 3.0 320
99™ Avenue CS108 0.020 2*Q2) 0.0018 10 1.7 660

Channel in Del Webb Bivd CS30A 0.020 16 0.0008 1 5.0 510
Channel in 99™ Avenue CS10D 0.020 18 0.0028 3 4.0 935
Channel in 99™ Avenue CS10D 0.020 18 0.0021 3 4.0 810
Channel along Grand Avenue Cs10C 0.020 10 0.0016 1 4.0 320
Channel along Grand Avenue csl1ocC 0.020 10 0.0013 1 4.0 285
Channel along Grand Avenue Cs10 0.020 20 0.0045 1 6.5 2340
Greenway Channel CNO9* 0.020 25 0.0041 2 7.0 3730
91* Avenue Channel CN10 0.020 14 0.0036 2 5.5 1430
Channel along Beardsley Road CAQ9C* 0.020 11 0.0041 2 5 1075
Channel along Beardsley Road CA09C 0.025 12 0.0083 3 4 980
Channel along Beardsley Road CAO09A 0.025 12 0.0056 3 4 805
Channel along 83" Avenue CN2IF 0.035 2 0.0063 3 3 150
Channel along 83™ Avenue CN2IE 0.035 25 0.0039 4 3 505
Channel along 83™ Avenue CN21E 0.035 30 0.0051 4 4 1145
Channel along 83™ Avenue CN21C 0.035 20 0.0046 4 3 460

Notes: (1) Flow is calculated using Manning’s Formula. (Q =1.49/n * S!2* R¥? * A)

(2) Route capacity uses the entire right-of-way for the street.
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SECTION RA-5: EVALUATION CRITERIA

Entellus

As part of the Level II Alternatives Evaluation meeting, the original evaluation
criteria used in the Glendale/Peoria Area Drainage Master Plan — Potential
Alternatives — Volume PA was reviewed as well as the summary of the public
comments and the Level II cost estimates. The areas were then evaluated
individually and alternatives were selected for examination in this Level III
Report. The discussion and decisions are presented in the next section. The

criteria taken from the potential alternative analysis is listed below:

Traditional Criteria
1. Implementation Cost — Construction Cost, Right-of-Way Cost
2. O & M cost - Initial and long term efforts and maintenance costs willing

to be accepted by an organization capable of providing the maintenance

needed

3. Safety — Safety in design elements. Need for Flood warning system

4. Impact on traffic during and after construction

5. Politically consistent with ordinances and promises

6. Sound Design — Design is based on tested and economical engineering
practices

Sustainability Criteria

6. Aesthetics — Will the improvements blend in and even enhance the visual
character of the area?

7. Environmental considerations — Visual, biological, cultural, ecological

8. Multi-Use opportunity — Is this going to be a useable amenity?

9. Public Acceptance — Does the neighborhood want this solution?

The cost estimates used in this analysis are located in APPENDIX B, and the

public comments are summarized in APPENDIX E.
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SECTION RA-6: DESCRIPTION AND REFINEMENT OF ALTERNATIVES

6.1

Entellus

As discussed in the Glendale/Peoria Area Drainage Master Plan — Potential
Alternatives Report — Volume PA, the potential alternatives were grouped into
four geographical regions. These geographical regions are the Northwest Region,
the 83™ Avenue Region, the Rock Springs Region, and the Pinnacle Peak Road
and 67" Avenue Region. Figure RA-5 shows the regional areas in relation to the
focus areas described in that report. Focus areas that are not located within a

regional area were analyzed individually.

Northwest Region

The Northwest Region includes Focus Areas 3, 8, and 11 shown in Figure RA-5.
These focus areas are located in the northwest portion of the watershed. Focus
Area 3 is the Beardsley Road channel from 91% Avenue to the Agua Fria River,
and 115™ Avenue from Beardsley Road to Bell Road. Focus Area 8 is the lake
systems north of Beardsley Road located in the Ventana Lakes development.

Focus Area 11 is Williams Drive from 91 Avenue to 83™ Avenue.

The problem in Focus Area 11 is that water ponds upstream of an old irrigation
ditch along the Williams Drive alignment. During large storm events, water
ponds until it is high enough to overflow the low spot and flow down 87" and 89"
Avenues. The goal of the selected alternative is to eliminate ponding in the g7™
Avenue and Williams Drive area. Storm runoff flows from north to south in this
area. The flow line of the New River is approximately three to four feet lower
than the ground at Deer Valley Road and 87" Avenue. However, the invert of the
Agua Fria River is 80 feet lower at the same location. Therefore, an outlet to the

Agua Fria is more feasible because it is much easier to construct.
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The problem in Focus Area 3 is that the Beardsley Road channel does not have
enough capacity and needs maintenance and repair in order to carry the
contributing flows to or near the Agua Fria River. The entrance into a golf course
at 115™ Avenue constricts the flow, and the excess flow overtops the banks of the
channel and flows south down 115™ Avenue. The treatment facilities west of
111™ Avenue need to be protected from channel overflows. The channel at Rose

1™ Avenue, and flow

Garden Lane makes a ninety-degree turn south onto 11
overtops the channel during significant rainfall events. The goal of the selected
alternative is to carry the flows to the Agua Fria River with no overflow or

ponding and to reduce maintenance costs.

The problem in Focus Area 8 is that runoff from inside Ventana Lakes
development flows through the Ventana lakes’ system into the Beardsley Road
Channel. It is unclear how the lakes perform and what kind of storage can be
expected given the existing operation procedures. The water quality in the lakes
may be undesirable to combine with storm water runoff in the Beardsley Road
channel and the Agua Fria River. The lakes on the south side of Beardsley Road
have no true outlet, and their performance needs to be evaluated during 100-year

storm events.

Table RA-10 shows the elements of potential alternative solutions brought to the
Level II analysis located within the Northwest Region. Element D of Focus Area
11 was eliminated in the Level II analysis. The reason the alternative was
eliminated was that the land at this location is already developed, so any basin
would have to be retrofitted. The cost would greatly outweigh the benefits at this

location.
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TABLE RA-10

Northwest Region — Elements of Level II Alternatives

Focus
Area Elements Element Description
11 B Relief channel or conduit along Pinnacle Peak Rd. to the Agua Fria River.
E,F, & G | Detention basin near 91* Avenue and Pinnacle Peak Rd. and an ordinance
requiring development to maintain sheet flow.
D A regional detention basin near 83 Avenue and Williams Dr.
3 A Channel along Deer Valley Road from Lake Pleasant Rd. to the Agua Fria River.
B&C Improve the Beardsley channel to carry existing flows and improve the outlet of
the Beardsley channel into the golf course at 1 15" Ave.
E Channel along Rose Garden alignment from Lake Pleasant Rd. to the Agua Fria

River.

6.2

Q/}// Entellus

Northwest Region Alternatives

6.2.1

Northwest Regional Alternative One
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The first regional alternative for the Northwest Region is a combination
of many of the elements in Table RA-10 as shown in the previous
picture. This regional plan consists of many components. The first
component is a Pinnacle Peak Road storm drain and channel from g7"
Avenue to the Agua Fria River, which is Element B for Focus Area 11.
This element follows the City of Peoria’s Trail Master Plan (Reference
13), which calls for an equestrian trail along Pinnacle Peak Road from
the New River to the Agua Fria River. The proposed channel can be
incorporated into an equestrian trail. The second element is a Deer
Valley Road channel from Lake Pleasant Road to 107" Avenue and
then south to Rose Garden Lane, which is a slightly modified version
of Element A in Focus Area 3. The modification to Element A is that
the channel would turn south along 107" Avenue to Rose Garden Lane.
This regional alternative will also incorporate a Rose Garden Lane
channel from the existing natural wash near the 95" Avenue alignment
to the Agua Fria River; this is Element E of Focus Area 3. The next
component of this regional alternative is to improve the Beardsley
Road channel, including the outlet into the golf course. The final piece
of the regional alternative is the preservation of the existing natural
washes between Deer Valley Road and Pinnacle Peak Road. This
preservation will be accomplished by performing a Zone A delineation

on two washes.

Northwest Regional Alternative Two

The second regional alternative for the Northwest Region is the same as
alternative one with the addition of a regional detention basin located
near Pinnacle Peak Road and 91* Avenue (see previous picture). The
intent would be to decrease the downstream flow, which would result

in smaller downstream channels.
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6.2.3  Northwest Regional Alternative Three

The third regional alternative for the Northwest Region is a different
combination of the routes mentioned in Table RA-10 and is shown on

the following picture. The first component of this regional alternative

Proposed Basin
Existing Natural Wash
Proposed Channel
EREE  Proposed Storm Drain

is the same channel and storm drain along Pinnacle Peak Road used in
the first two regional alternatives. The improvements to the Beardsley
Road channel and outlet are also included in this regional alternative.
The channel along Deer Valley Road extends east and connects to the
natural washes west of 91* Avenue. It follows the same alignment as
in the first two regional alternatives, turning south along 107" Avenue
and joining the Rose Garden Channel into the Agua Fria River. Under
this alternative, the Rose Garden Channel begins at the intersection of
107™ Avenue and Deer Valley Road and drains into the Agua Fria

River.
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6.2.4  Northwest Regional Alternative Four

The fourth alternative for the Northwest Region is exactly the same as
the third alternative with the addition of the regional detention basin
located in the vicinity of Pinnacle Peak Road and 91% Avenue (see

previous picture).

6.2.5  Northwest Regional Alternative Five

The fifth alternative for the Northwest Region is to do nothing. This is
not a feasible option because the flooding that occurs in the existing
conditions is not corrected and will be compounded with further

development.

6.2.6  Additional Northwest Region Alternatives

The public feedback towards the initial Recommended Alternative
presented in May 2001 was negative because of the need to purchase
residences along the north side of Pinnacle Peak Road and on the west
side of 83" Avenue. The ADMP team re-evaluated this area along with
portions of the 83™ Avenue region to find a solution to the drainage
problems that would not displace any residents. The costs of all the
new alternatives were higher because they included storm drains/box

culverts instead of open channels to convey the runoff.

There were four new solutions that were developed to solve the
drainage problems without removing any residences. These four
solutions incorporated portions of the Northwest Region as well as the
83 Avenue Region. They are shown on Figures RA-6 to RA-9.
These four solutions were presented to the public and their feedback
was received in the form of ranking the alternatives. The results of the

ranking of alternatives are contained in Appendix E and show that the
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Alternative No.4

83rd AVENUE & PINNACLE PEAK ROAD REGION

(Design and construction estimated for 2002
through 2003)

Regional detention basins near Pinnacle Peak Road
and 83rd Avenue (south) and Calle Lejos and 87th
Avenue (north).

Storm drain with 85th and 87th Avenue laterals,
from 87th Avenue along Pinnacle Peak Road,
to south basin.

Open channel collector along the Hatfield Road and
89th Avenue alignment to north basin.

Storm drain outlet from north basin along Calle Lejos
to open channel at 83rd Avenue.

Open channel collector and storm drain system
along 83rd Avenue to south basin.

Storm drain outlet from basin down 83rd Avenue to
open channel south of Williams Road.

NORTHWEST REGION
(Design and construction estimated for 2010)

Storm Drain collector from 87th Avenue to
91st Avenue along Pinnacle Peak Road.

Open Channel Collector from 91st Avenue along
Pinnicle Peak Road to 93rd Avenue.
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Alternative No.2

83rd AVENUE & PINNACLE PEAK ROAD REGION

(Design and construction estimated for 2002
through 2003)

Regional detention basin near Pinnacle Peak Road
and 83rd Avenue.

Storm drain with 85th Avenue lateral, from 87th
Avenue along Pinnacle Peak Road to basin.

Open channel collector and storm drain system
along 83rd Avenue to basin.

Storm drain outlet from basin down 83rd Avenue
to open channel south of Williams Road.

NORTHWEST REGION

(Design and construction estimated for 2010)

Storm drain with 87th Avenue and 89th Avenue
laterals, from 87th Avenue to 91st Avenue along
Pinnacle Peak Road to open channel.

Open channel collector from 91st Avenue to
93rd Avenue along Pinnacle Peak Road.

FIGURE RA-7 ADDITIONAL ALTERNATIVE TWO
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Alternative No.3

83rd AVENUE & PINNACLE PEAK ROAD REGION

(Design and construction estimated for 2002
through 2003)

« Regional detention basin near Pinnacle Peak Road
and 83rd Avenue.

« Storm drain with 85th & 87th Avenue laterals from
87th Avenue along Pinnacle Peak Road to basin.

« Open channel collector and storm drain system
along 83rd Avenue to basin.

« Storm drain outlet from basin down 83rd Avenue
to open channel south of Williams Road.

NORTHWEST REGION

(Design and construction estimated for 2010)

« Storm drain with 89th Avenue lateral
from 89th Avenue along Pinnacle Peak Road
to open channel.

« Open channel collector from 91st Avenue to
93rd Avenue along Pinnacle Peak Road.
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Alternative No.1

83rd AVENUE & PINNACLE PEAK ROAD REGION

(Design and construction estimated for 2002
through 2003)

Regional detention basin near Pinnacle Peak Road
and 83rd Avenue.

Open channel collector from 87th Avenue along
Pinnacle Peak Road to basin.

Open channel collector from Calle Lejos along
83rd Avenue to basin.

Storm drain outlet from basin down 83rd Avenue
to open channel south of Williams Road.

NORTHWEST REGION

(Design and construction estimated for 2010)

Open channel collector from 87th Avenue along
Pinnacle Peak Road to 93rd Avenue.
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highest preferred alternative was Alternative Four. As a result, the
recommended solution for this study incorporates the components
shown in Alternative Four including a retention basin, channel, and

storm drain on Calle Lejos.

Rock Springs Region

The Rock Springs Region is Focus Area S in Figure RA-5. The problem in the
Rock Springs Region is that water runs down Rock Springs Creek and floods
homes that are near or encroaching into the floodplain along the creek. Rock
Springs Creek has been impinged and ends at a sand and gravel operation north of
its original outfall into New River. One consideration of the alternatives is that
the homes were built in the creek floodplain limits. Another consideration is that
the water surface elevation at New River would have to be checked against the
water surface elevation of any outfall channel. Stantec Consulting recently
completed the Floodplain and Floodway Delineation for Rock Springs Creek
(Reference 2). The goal of the selected alternative is to prevent flooding and
damage to existing structures from Rock Springs Creek, and to provide a suitable

outlet into the New River.

Table RA-11 shows elements of the potential alternative solutions brought to the

Level II analysis located within the Rock Springs Region.

TABLE RA-11
Rock Springs Region — Elements of Level II Alternatives
Focus
Area Element Element Description
5 A&C Channel along Pinnacle Peak Rd. or Patrick Lane east to the New River. Improve

Rock Springs Creek in combination with mutli-use opportunities.

Detention basin located near Happy Valley Road.

E Enforce the Floodplain and Floodway delineation of Rock Springs Creek.
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Appendix D contains the flier that was distributed in the Level II public meetings
which shows the five regional alternatives that were analyzed in the Rock Springs

Region.

6.4  Rock Springs Region Alternatives

6.4.1  Rock Springs Regional Alternative One

Proposed
Detention
Basin

3. 2

Pinnacle Peak Road

Patrick Lane a :

e

79 {l Avenue
75" Avenue

Proposed Basin

Proposed Channel - Alt. |
Proposed Channel - Alt. 2
Existing Natural Wash

Qe
L3
==
csrina

The first alternative for the Rock Springs Region is a relief channel into
the New River along Patrick Lane as shown in the previous picture.
This alternative is a subset of Element A in Focus Area 5. The Patrick

Lane alignment is just north of the sand and gravel operation.
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6.4.2  Rock Springs Regional Alternative Two

The second alternative expands on the first alternative with the addition
of a detention basin at the Happy Valley Road alignment (see picture).

The detention basin is Element D for Focus Area 5.

6.4.3  Rock Springs Regional Alternative Three

The third regional alternative for the Rock Springs Region is a relief
channel into the New River at Pinnacle Peak Road. This regional
alternative is the second option of Element A in Focus Area 5. The
relief channel would make a smooth transition from Rock Springs

Creek to avoid a sharp bend (see picture).

6.4.4  Rock Springs Regional Altemative Four

The difference between the third and fourth alternative is the addition
of a detention basin located at Happy Valley Road (see picture). This

basin could have recreational possibilities.

6.4.5  Rock Springs Regional Alternative Five

The fifth alternative is the do-nothing option. This alternative has been
modified into enforcing the floodplain/floodway delineations

performed by Stantec Consulting.

6.5 83" Avenue Region

The 83™ Avenue region is Focus Area 4 in Figure RA-5. The dilemma in this
region is that development has routed flow along 83" Avenue and created a
default regional drainage corridor. The channel along 83" Avenue was
constructed in pieces and is discontinuous. The design requirements stipulate that
the existing channel in conjunction with the roadway carries the 100-year flow.
The solution to this focus area is to carry flow to the New River and to maintain

accessibility to 83™ Avenue. A detailed hydraulic analysis was performed on the
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83" Avenue channel. This analysis showed that the channel is currently

undersized.

Table RA-12 shows the elements of potential alternative solutions brought to the

Level II analysis located within the 83™ Avenue Region.

TABLE RA-12
83" Avenue Region — Elements of Level II Alternatives

Focus
Area Element Element Description

4 A Increase the size of the channel to convey the existing flow and construct a

channel where does not exist currently.
4 B Detention basin located one mile north of Pinnacle Peak Rd. or at Deer Valley Rd.
4 C Straighten the bends within the existing channel.

Element C was eliminated in the Level II analysis because the channel was still

undersized for the 100-year flow even if the bends were removed.
83" Avenue Region Alternatives

6.6.1 83" Avenue Regional Alternative One

The first alternative of the 83™ Avenue region is a modified version of
Elements A and B. There are right-of-way conflicts in this region that
limited the alternative plan. The detention basin’s location was
changed to Pinnacle Peak Road and 83 Avenue (see following
picture). This regional basin decreases the downstream flow and the
83™ Avenue channel becomes adequate. Two channels from the west
route flow into the basin. The first channel is along the Pinnacle Peak
Road alignment and begins at 87" Avenue. The second channel also

begins at 87™ Avenue, just south of Calle Lejos, and flows southeast
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into the basin. A third contributing channel begins at Calle Lejos and
follows the 83" Avenue alignment into the regional basin. A storm
drain outlet that drains the basin flows southerly along 83" Avenue and
empties into the existing 83™ Avenue channel just south of Williams

Drive.

6.6.2 83" Avenue Regional Alternative Two

The second alternative for the 83™ Avenue Region is essentially the
same concept as the first alternative, except that the channel, which
drains into the basin along 83™ Avenue, is replaced by a combination of
channel and storm drain (see picture). The storm drain was proposed

due to a conflict with existing right-of-way just north of the basin.

6.6.3 83 Avenue Regional Alternative Three

The third alternative for the 83" Avenue Region is to do nothing. This
alternative is not desirable because the existing drainage problems

would not be solved.
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6.6.4  Additional 83 Avenue Region Alternatives

The public feedback towards these alternatives was negative because of
the removal of existing residences. Therefore, portions of this area
were combined with the Northwest Region and re-evaluated to find a
solution that would solve the drainage problems without removing any
existing residences. These new additional alternatives are discussed in

Subsection 6.2.6.

6.7  Pinnacle Peak Road and 67" Avenue Region

The Pinnacle Peak Road and 67" Avenue region is Focus Area 9 in Figure RA-5.
The problem in this region is that significant offsite flows enter into the existing
subdivision south of Pinnacle Peak Road at various locations. Ponding depths of
one foot or more are expected for large storms. Any mitigation for this problem
area should be done north of Pinnacle Peak Road because the area to the south is
much more developed. The goal of the selected alternative is to minimize the

amount of offsite flows entering the subdivision.

Table RA-13 shows the elements of potential alternative solutions brought to the

Level II analysis that are located within the Pinnacle Peak Road and 67" Avenue

Region.
TABLE RA-13
Pinnacle Peak Road and 67" Avenue Region
Elements of Level I Alternatives
Focus
Area Element Element Description
9 A Channel or storm drain along Pinnacle Peak Rd. to New River.
B Offline detention basin in combination with a smaller channel along Pinnacle
Peak Rd. to the New River.
C Natural channel through property northwest of Pinnacle Peak Rd. and 67" Ave. in

a southwesterly alignment.
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6.8 Pinnacle Peak Road and 67™ Avenue Alternatives

6.8.1 Pinnacle Peak Road and 67" Avenue Alternative One

The first alternative for this region is a channel along 67™ Avenue that
transitions into a channel along the north side of Pinnacle Peak Road

that drains into the New River (see picture). The transition is done
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through a small interceptor basin located at the northeast corner of 67"

Avenue and Parkside Lane. An additional benefit of this basin is that it
captures local storm water runoff flowing west on Parkside Lane. This

is an expanded version of Element A, the channel segment now begins

along 67™ just south of West Wind Drive. The channel will then cross

under 67™ Avenue and continue along the north side Pinnacle Peak

Road.
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6.8.2  Pinnacle Peak Road and 67" Avenue Alternative Two

The second alternative for this region is the same as the first alternative,
with the addition of a regional off-line detention basin located southeast
of the intersection of Happy Valley Road and 67" Avenue (see picture).
This basin would reduce the downstream flow, which decreases the size
of the downstream channels and culverts. The basin could provide

recreational opportunities such as a soccer field.

6.8.3  Pinnacle Peak Road and 67" Avenue Alternative Three

The third alternative for the region is a natural appearing channel along
the existing wash alignment from 67" Avenue to Pinnacle Peak Road
then west along Pinnacle Peak road into the New River (see picture).

This is Element C for the focus area.

6.8.4  Pinnacle Peak Road and 67" Avenue Alternative Four

The fourth alternative for this region expands on the third alternative
with the addition of a regional off-line detention basin located southeast
of the intersection of Happy Valley Road and 67" Avenue (see picture).
This basin would reduce the downstream flow, which in turn would

decrease the size of the downstream natural channel.

6.8.5 Pinnacle Peak Road and 67" Avenue Alternative Five

The last alternative for this region is the do-nothing alternative. This
alternative will not be considered because the downstream flooding

concerns are not addressed.

ACDC Region

The ACDC Region’s drainage problems are local in nature and this Region was
not taken to the Level III analysis per the City of Glendale’s request. However,

the drainage solutions studied in the Level II analysis are presented here.
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The ACDC region is Focus Area 1 in Figure RA-5. The problem in this area is
that no provisions were made to convey storm water from subdivisions adjacent to
the ACDC to the canal itself. This focus area was further subdivided into five
sub-areas: 1) 59" Avenue and the ACDC, 2) 61 Avenue and Heard Road, 3) 63"
Avenue and Coral Gables Drive, 4) cul-de-sac at Maui Lane and the ACDC, and
5) Greenway Road and 70™ Avenue.

The problem in Focus Area 1-1 is that runoff exceeding the 10-year event is
beyond the capacity of the storm drain systems. Excessive ponding occurs at the
sag at 59" Avenue approximately 500 feet north of the ACDC. Runoff flows
overland through a nursery on the west side of the street. This area is highly
developed, and the solution to this problem needs to be linear or nonstructural.
The existing utilities in the area could be in conflict with any storm drain design.
The goal of the selected alternative is to alleviate the flooding impact to the
nursery and to ACDC recreational facilities that lie in the path of the overland

flow.

The problem in Focus Area 1-2 is the undersized catch basins and storm drain.
Ponding is anticipated for most events and excessive ponding could result from
larger magnitude flows. Flows exceeding the capacity of the sump will spill
overland back to Hearn Road and then into the ACDC. The area is fully
developed with no solution except linear or nonstructural. There could be utility
conflicts in the area. The goal of the selected alternative is to alleviate potential

flooding impacts to the homes adjacent to the sump.

The problem with Focus Area 1-3 is that flows greater than the 10-year event
would exceed the capacity of the storm drain system and excessive ponding
occurs at the sag located at 63™ Avenue and Coral Gables Drive. The excess flow

spills southeasterly within 63" Avenue, or southwesterly through the recreational
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fields of Pioneer Elementary School. This area is also highly developed and an
alternative solution needs to be linear or nonstructural. In consideration of
Pioneer Elementary, a detention basin or excessive overland flows would not be
desirable if they take away too much play area. The goal of the selected

alternative is to alleviate flooding in this area and reduce the ponding.

The problem with Focus Area 1-4 is that the capacity of the scupper and the sag at
the cul-de-sac spill over the curb directly to the ACDC. The spillway is being
eroded by runoff flowing parallel to it. The area is fully developed with no
solutions except linear. The goal of the selected alternative is to minimize the

erosion along the spillway.

The problem with Focus Area 1-5 is that flows are concentrated at the
intersection. The existing catch basins are undersized and seem to be filled with
sediment. The flow at this location exceeds the capacity of the catch basins and
flows overland to the ACDC. There is a large storm drain in the area, but it has
insufficient capacity. The area is highly developed leaving little opportunity for
solutions except linear and nonstructural. Utility conflicts will be likely with any
storm drain design. The City of Glendale is planning on improving 67™ Avenue
from Union Hills Drive to the ACDC, which should reduce the runoff reaching
Greenway Road and 70™ Avenue. The goal of the selected alternative is to
alleviate the flooding of the mobile homes adjacent to the sumped area. The City
of Glendale is planning to improve Greenway Road from 67" Avenue to 71

Avenue.

Table RA-14 shows the potential alternative solutions brought to the Level 11

analysis located within the ACDC Region.
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TABLE RA-14

ACDC Region — Elements of Level Il Alternatives

Focus
Area Element Element Description
1-1 B Purchase the Nursery property and make it a parking lot for Thunderbird Park.
C Purchase a drainage easement thru the Nursery and construct a drainage path for
excess flow to the east.
Re-grade Eugie Ave. to carry flow south thru an easement in the parking lot.
1-2 C Purchase a 20-foot easement through the residences to provide an outfall to the
ACDC.
D Re-grade the street to remove sump and carry the flow north to the ACDC.
1-3 Replace storm drain with larger storm drain that minimizes the flooding.
B Construct an overland flow channel with a collection system that will remove the
flooding from the street.
1-4 B Armor the areas adjacent to the spillway, mitigate the erosion, and increase size of
the scupper.
1-5 D Perform a design analysis on 100-year flows and incorporate alternatives A, B,

and C for this area.

6.10 ACDC Region Alternatives

6.11

Q% Entellus

At the request of the City of Glendale, the alternatives for the ACDC were

brought forward to the Level III analysis.

Cost Estimates

This section includes cost estimates for the alternatives that were evaluated as part

of the Level II alternative analysis as well as refined cost estimates for the Level

Il recommended alternatives. The Level II costs are included for reference. The

Level II cost estimates summary is presented in Table RA-15 and the Level III

cost estimate Summary is included in Table RA-16. The detailed cost estimates

for both Level II and Level III is included in Appendix B.
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TABLE RA-15
LEVEL I1 COST ESTIMATE SUMMARY

Region Alternative Year 2001 Construction Cost
Northwest 1 $39,300,000
Northwest 2 $44,060,000
Northwest 3 $36,900,000
Northwest 4 $44,420,000
83™ Avenue 1 $8,100,000
83" Avenue 2 $9,310,000
Pinnacle Peak Rd & 67 Avenue 1 $6,370,000
Pinnacle Peak Rd & 67" Avenue 2 $11,090,000
Pinnacle Peak Rd & 67" Avenue 3 $5,160,000
Pinnacle Peak Rd & 67" Avenue 4 $11,410,000
Rock Springs 1 $1,900,000
Rock Springs 2 $5,920,000
Rock Springs 3 $1,380,000
Rock Springs 4 $5,400,000
TABLE RA-16
LEVEL III RECOMMENDED ALTERNATIVES — COST ESTIMATES
Description Year 2001 Construction Cost
Northwest Region $21,400,000
83™ Avenue Region $ 9,900,000
Pinnacle Peak and 67% Avenue Region $ 4,300,000
Rock Springs Creek Region $ 0 (Do Nothing)

6.12 Miscellaneous Focus Areas

There were four focus areas that were not included in the regional plans discussed
in the previous sections. These four areas are the Greenway Channel, the 99
Avenue Channel, the Grand Avenue Channel, and Weir Wash. These focus areas
were analyzed hydraulically to assess their performance in a 100-year event.
Typical cross sections and most of the culverts for the drainage ways were
surveyed. The survey notes from these focus areas are included in the
Glendale/Peoria Area Drainage Master Plan — Data Collection Report — Volume
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DC. Field trips were made to the area and any as-built information available was
collected. The 100-year/6-hour flow for these channels was used in the hydraulic
analysis. This flow was presented in the Glendale/Peoria Area Drainage Master
Plan — Hydrology Report — Volume HY. The hydraulic analysis summary for

significant locations in these four areas is shown in Table RA-17.

TABLE RA-17
Hydraulic Analysis Summary Table
Channel Segment Analysis HEC-1 Peak Flow Computed Maximum
Focus Area Deseription Location ]00-year/6-h0ur WSEL WSEL
Existing Conditions (ft) (ft)
_ (cfs)
99" Avenue Channel Upstream of Bell Road 660 1205.8 1207.0
Upstream of Grand Avenue 2540 1146.6 1148.0
91* Avenue and Greenway Upstream of box culverts 1360 1175.6 1177.0
Alignment Channel under 91* Avenue
Downstream of box culverts 1360 1176.8 1178.8
under 91* Avenue
Grand Avenue Channel Upstream of 99" Avenue 1380 1142.6 1143
Downstream of 99" Avenue 3050 1140.2 1141
Weir Wash Upstream of Terramar Bivd 1020 1357.3 1360.0
Upstream of Moon Way Drive 1015 1409.6 1411.5

6.12.1 99™ Avenue Channel

The 99™ Avenue channel is located in the median of 99™ Avenue,
between Beardsley Road on the north and Grand Avenue on the south.
In this portion of 99™ Avenue, the road is an inverted crown sloped to
the channel and therefore acts as the over-bank for the channel during
severe rainfall events. There are many street crossings (culverts) along

the course of the channel.
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6.12.2

The water surface elevation in this channel was estimated using the
Manning’s Formula and the culverts were analyzed using the Federal
Highway Administration’s (FHA) HY8 software, version 6.0 (Reference
14).

The hydraulic analysis for the 99™ Avenue shows that the water surface
stays within the right-of-way during a 100-year/6 hour storm. However,
the depth of flow along the roadway would be approximately one and a
half feet deep. This depth of water would cause 99™ Avenue to be
closed and restrict access for emergency vehicles on this road. The
detailed hydraulic calculations, figures, and cross section plots are

included in Appendix C.

91* Avenue and Greenway Alignment Channel

The 91* Avenue and Greenway Alignment Channel begins just south of
Bell Road west of 91* Avenue and flows directly south. The channel
crosses under 91* Avenue at the Greenway Road alignment. This
channel segment conveys flow from the 91% Avenue Channel into the
New River. The 91% Avenue Channel is connected to the Greenway
channel by means of a box culvert under the roadway in 91* Avenue.
The District furnished the as-built information for this culvert.
Topographic information for this area was obtained from the new
mapping developed by DTM, Inc. for this project under a separate
contract with the District. Typical cross-sections and slope of the
channel were acquired through field investigation and from the mapping

mentioned above.

A hydraulic analysis of the channel was prepared using the Boss River
Modeling System (RMS) program (Reference 15). The hydraulic
analysis indicates that the 100-year peak flow appears to be adequately
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6.12.3

conveyed through the existing hydraulic structures. For the most part it
appears that the channel capacity is adequate. However, the backwater
affect of the box culvert under 91% Avenue would cause the flow to
overtop and spill into an adjacent detention basin. In addition,
immediately downstream from the culvert, the flow would overtop the
south bank of the channel and spill into a vacant lot. Although not
evidenced by analysis, flow may continue down 91% Avenue and
eventually flow into the lakes constructed as part of the Desert Harbor
Subdivision. In the unlikely event that runoff flows south of the
Greenway Road alignment on 91° Avenue, it does not appear that it
would be significant enough to flood any homes. The detailed hydraulic
calculations, figures, and cross section plots are included in Appendix

C.

Grand Avenue Channel

The Grand Avenue channel is located at the south end of Sun City on the
north side of Grand Avenue and flows to both the Agua Fria River and
the New River. The Southern Pacific railroad separates the channel
from Grand Avenue to the south, and the Sun City perimeter wall
bounds the channel to the north. The channel flows west into the Agua
Fria River from 107" Avenue, and flows east into the New River from

the 105™ Avenue alignment.

The topographic information for this area was also obtained from the
new mapping developed by DTM, Inc. for this project. Typical cross-
sections and slopes of the channel were acquired through field

investigation and survey.

The water surface elevation in this channel was calculated using the
Manning’s Formula and the culverts were analyzed with the Federal
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Highway Administration’s (FHA) HYS software, version 6.0 (Reference
14).

The initial hydraulic analysis reveals that the channel itself is
undersized. However, the over-bank area between the railroad and Sun
City’s perimeter wall combined with the channel appear to have enough
capacity to convey the 100-year flows. Notwithstanding, every culvert
within the channel produces a significant backwater effect. The water at
these locations would overtop the crossing roadway surfaces, creating
significant roadway flooding. In spite of this, the railroad tracks would
not be overtopped, and the analysis shows the flow returns to the
channel downstream, with one exception at the culvert located
underneath 99™ Avenue. The backwater analysis at this location shows
that approximately 150 cfs of flow may overtop the railroad track and
spill into Grand Avenue. However, it is a possibility that this flow may
eventually flow north into the 99™ Avenue channel, because the g9t
Avenue channel intersects the Grand Avenue channel at a location
downstream of this culvert. The detailed hydraulic calculations, figures,

and cross section plots are included in Appendix C.

6.12.4 Weir Wash

A man-made channel from Jomax Road to Terramar Boulevard replaced
the natural Weir Wash through the Terramar development. This man-
made channel is lined with concrete in some sections and riprap in other

sections with multiple culverts throughout its length.

The water surface elevation in this channel was calculated using the
Manning’s Formula and the culverts were analyzed with the Federal
Highway Administration’s (FHA) HY8 software, version 6.0 (Reference

14). The hydraulic analysis shows that the channel appears to have
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enough capacity to convey the 100-year flow. The detailed hydraulic
calculations, figures, and cross section plots are included in Appendix

C.
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SECTION RA-7: RECOMMENDED ALTERNATIVES

As part of the scope of work for this project, preliminary (15%) design concept plans were
prepared. The half-sized preliminary design concept plans for each region taken to this Level III
analysis, as well as the half-sized landscaping concept plans, can be found in Appendix A. The

full-size preliminary construction design concept plans are included as a separate attachment.
7.1 Northwest Region

7.1.1  General Description

As discussed in the previous section, the new Alternative 4 was taken to the
Level III design for the Northwest Region (see Figure ES-1). This
recommended alternative consists of three drainage systems including
channels, storm drains, culverts, and drop structures located between
Beardsley Road and Pinnacle Peak Road that carry the flow to the Agua Fria
River.

The first drainage system is mainly along the north side of Pinnacle
Peak Road beginning at 95" Avenue flowing west into the Agua Fria
River. The recommended channel characteristics for this system are
located in Table RA-1. The culvert location and sizes is summarized

in Table RA-2.

The Rose Garden Lane drainage system begins as a 36 storm drain
just west of 87" Avenue. This storm drain transitions into 2 - 4’ x 8’
box culverts, which empty into a channel west of 91* Avenue. The
channel characteristics are presented in Table RA-1 and the culvert

locations and sizes are presented in Table RA-2.

g’? Page RA- 7:1 \
Entellus %—%@m



3

= 3
g =
< >
o <
= 1
o i
i (o))

Deer Valley Road

Rose Garden Lane

Beardsley Road

Existing Natural Wash
IS Recommended Channel
B " = ™ Recommended Storm Drain

FIGURE ES-1 NORTHWEST REGION
Glendale

) Peoria
Area Drainage Master Plan \ 7/
’ z" ——
h

GLENDALE

Y

LOGAN SIMPSON
DESIGN INC.




Table RA-1

Channel Characteristics — Northwest Region

Alternative Drainage System Channel Location Top Width Length
Northwest Region Pinnacle Peak 95™ Ave to 97" Ave 70° 1215’
Rd 97" Ave to 99™ Ave 110° 1250°
99™ Ave to Junction Structure 90’ 2330°
Junction Structure to 107" Ave 100° 600’
Rose Garden 91%'to 95™ Ave on Pinnacle Peak | 67.5° & 50’ | 1250’ & 620’
Lane 91% Ave to Inlet Structure along 80° 1585°
Deer Valley Rd
Inlet Structure to 95" Ave along 120° 975’
Deer Valley Rd
95" Avenue to Lake Pleasant Rd 140° 4520°
along Deer Valley Rd
Deer Valley Rd to Rose Garden 120’ 2565°
Lane along Lake Pleasant Rd
Lake Pleasant Road to 107" Ave 140° 1850°
107" Ave to 109" Ave 110’ 1220°
109™ Ave to Agua Fria River 120° 2395°
Beardsley Road | 99" Ave to Agua Fria River 40° 9455’
Table RA-2
Culvert Sizes and Locations — Northwest Region
Alternative Drainage System Culvert Location Size Length
Northwest Region | Pinnacle Peak Rd | 93" Ave 1-4x3 49’
Pinnacle Peak Rd east of 93 Ave | 2-10°x 5’ 97’
95" Ave 27" x 44” 130°
97™ Ave & 99" Ave 3-8x4 | 70°&50°
Lake Pleasant Road 3-8 x4 105°
Pinnacle Peak Rd Storm Drain 2-8x6’ 1650’
1800’ east of Lake Pleasant Rd
Pinnacle Peak Rd at 107" Ave 3-8x5 260°
Rose Garden 91* Ave at Deer Valley Rd 2-27"x 44” 100°
Lane 95" & 99™ Ave at Deer ValleyRd | 4-10x 5’ 100’
Deer Valley Rd at Lake Pleasant 4-10x §° 287
Lake Pleasant Rd 36” 260’
106" to 107" Ave 3-10°x 6 900’
108" Ave 4-8'x 6 92.5°
109" & 111" Ave 4-8x6 | 80 &80’
Beardsley Road | 99" Ave 2-8'x5 137°
107" & 109" Ave 2-8x5 | 94 &66°
111" Ave & 950’ east of 111" Ave | 2-8° x5 | 110’ & 100’
Sand and Gravel operation 2-8x§ 100° & 92°
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The Beardsley Road channel, culverts, and outlet will be improved to
increase their capacity as part of this regional alternative. The new

channel and culvert dimensions are included in the two previous tables.

Environmental, Visual, Cultural, and Multi-Use

This location is situated within a residential planned area development
(P.A.D.). The P.A.D. has a uniform appearance due to the similar
architectural elements, narrow lots, mixed ornamental and desert
landscaping, masonry perimeter walls, and streetlights typical of a
suburban neighborhood. Existing plant materials are a mixture of
ornamental and native species, and the existing landscaping tends to be

manicured.

The proposed drainage improvement within this area is an earthen-
lined, open channel, except west of 107" Avenue where a 1,200’
portion of the channel has been placed underground in a box culvert.
The landscape concept for this area is to integrate the proposed
drainage facilities as an extension of the existing P.A.D. character and
to utilize native seeding to re-vegetate the underground portions. The
landscaping approach and materials used to implement this design

response include:

¢ planting of native trees, shrubs, and grasses - no turf;

e installing native seeding over areas disturbed by the box
culvert construction;

e maintaining open views to the surrounding area;

e utilizing native material for pathways and trails such as
stabilized decomposed granite; and

e creating an irregular, organic pattern of elements.
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The use of native trees and shrubs, as proposed, will blend the drainage
facilities into the surrounding native landscape. Use of native seeding
at the underground section will further restore portions of the disturbed
area to a natural appearance similar to pre-construction conditions.
This alternative provides an opportunity to build a section of multi-
use/equestrian trail along portions of Pinnacle Peak Road, which has
been identified in the City of Peoria Trails Master Plan. Views to off-
site landforms to the north and west will be maintained. Installing the
drainage facilities along existing roads and streets will limit potential

impacts to identified cultural resources in the project vicinity.

Safety Issues

The recommended alternative for the Northwest Region incorporates a
pedestrian and equestrian trail within a natural-appearing drainage
channel along Pinnacle Peak Road from 91 Avenue to the Agua Fria
River. Because the channel alignment is largely along commercial and
residential corridors, interference with commercial traffic will be a

safety consideration.

Multi-use opportunities by definition carry special safety considerations
because people are encouraged to enter areas that may be flooded
during large storms. Further, long drainage-ways may exhibit "sunny
day" scenarios where downstream reaches may not be subject to heavy
rainfall but could still flood due to precipitation in the watershed
upstream. To offset the safety concerns of outdoor recreation within
drainage-ways, the following elements should be included in the multi-

use channel along Pinnacle Peak Road:
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e Signage at the top and bottom ends of the drainage-way, as well as
intermittently along the channel. In particular, primary access
points such as 91% Avenue, 107™ Avenue, and Lake Pleasant Road
should include signs warning users not to enter the channel when
flooded. Traffic signals should be added at these arterial crossings

for safer pedestrian and equestrian crossings.

e Signage at driveways and cross streets should be installed warning
motorists of pedestrian and equestrian crossings.
o Where possible, pedestrian and equestrian crossings should be

below grade.

o Channel side slopes should not exceed 4(h):1(v); preferably, side
slopes should not exceed 6(h):1(v).

e A precipitation and/or stage gage could be installed upstream to
activate flashing lights at pre-set thresholds on the warning signs
along the channel. The gage(s) would be incorporated into the
District's existing automated flood detection network. However,
available lead-time would need to be evaluated to determine if the
system could effectively warn trail users downstream.
Additionally, the height of any proposed lights would need to be

set to minimize adverse impacts to equestrian use.

e As the areas along the proposed channel continue to develop, safe

pedestrian and equestrian crossings will need to be re-evaluated.

The remaining proposed channels within the Northwest Region are not
planned for multi-use. However, even in these channels, side slopes

should not exceed 6(h):1(v). For the Beardsley Road Channel, this
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recommendation could be problematic because the existing channel has
much steeper side slopes. Decreasing the side slopes would reduce the
capacity of the channel. One alternative would be to modify the far side
of the channel to create a vertical wall and add architectural treatments.
The remaining side slope adjacent to Beardsley Road could then be
flattened significantly. This scenario would allow a safer exit for any
pedestrians in the channel. It would also enhance the safety of adjacent
traffic that may leave the roadway. Alternatively, if the existing
channel is repaired and cannot be modified in this manner, fencing or
barriers should be considered to discourage pedestrian access and

vehicular entry.

7.1.3.1 Benefits

There are several benefits to the Northwest Regional
Alternative. The most important benefit is that the overall
system will provide protection from a 100-year storm. This
alternative was one of the lower cost alternatives developed in
this region. The system will be designed for relatively low
maintenance cost by including natural desert landscaping.

This solution provides an opportunity to construct a multi-use
pathway/equestrian trail linking the Agua Fria River to the
New River along Pinnacle Peak Road. This has been identified

previously in the Peoria Trail Master Plan (Reference 13).

The preservation of natural washes until they can be
incorporated into the development ensures that adequate
drainage will be maintained from now until the development of
the State Land. The majority of the recommended
improvements are located away from existing development in

the northwest region drainage area, minimizing impacts to
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existing developments, and maximizing the potential for the
improvements to be incorporated into future development.
This would result in an aesthetic amenity as each portion of the
natural looking drainage facility is integrated with the next.
The recommended improvements are outside any cultural
resource sites and would be landscaped to match the visual
character of the adjacent areas. The last benefit is that the
recommended channel locations take advantage of existing
retention facilities along Deer Valley Road and Rose Garden

Lane.

7.1.4 Cost of Recommended Alternative

The total cost of the recommended alternative for the Northwest
Region (including design and contingencies) is $21.8 million. The
drainage improvement cost is $13.6 million, the landscape
improvement cost is $1.9 million, and the right-of-way cost is $5.9

million.
83" Avenue Region

7.2.1  General Description

As discussed in the previous section, the new Alternative 4 was carried
to the Level III analysis for this region (see Figure ES-2). It consists
of two detention basins, the first basin is the 83" Avenue detention
basin, which is 58 acre-feet (ac-ft) and is located on the northwest
corner of 83" Avenue and Pinnacle Peak Road. The second basin is the
Calle Lejos detention basin, which is18 ac-ft and is located on Calle

Lejos just east of 87™ Avenue.
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The channel characteristics for this recommended alternative are

presented in Table RA-3 and the storm drain and/or culvert locations

and sizes are presented in Table RA-4.

Table RA-3
Channel Characteristics — 83" Avenue Region
Alternative Channel Location Top Width Length
83" Avenue Region | 87" Ave to 89" Ave north of Calle Lejos 50° 630°
83" Ave from Calle Lejos to Avenida Del Sol 80° 1250°
Table RA-4
Storm Drain / Culvert Sizes and Locations — 83" Avenue Region
Alternative Storm Drain or Culvert Location Size Length
83™ Avenue Region | 87" Ave north of Calle Lejos into basin 1-6’x 4’ 155°
Calle Lejos from basin to 83" Ave 36” storm drain 2,053’
83" Ave from Avenida Del Sol to basin 2-10°x 4’ 744°
83" Ave basin to 83™ Ave channel south of 48” storm drain 1858’
Williams Rd.
87" Avenue to Pinnacle Peak Rd. 1- 10° x 4’ 635’
85" Avenue to Pinnacle Peak Rd. 1-10°x 4 637’
7.2.2  Environmental, Visual, Cultural, and Multi-Use

gl? Entellus

This alternative’s location is within a transitioning residential area

going from rural neighborhoods to newer, planned area developments

(P.A.D.). The rural neighborhoods consist of relatively large (1/2 acre)

lots with relatively mature vegetation. Ornamental tree species

bordering yards include eucalyptus, cottonwood, and pine. Block

walls are seldom used to delineate property boundaries; instead

vegetation, wood, or chain-link fencing is used. The vegetation and

building structures are prominent in the setting.

Conversely, the

planned area developments have a more uniform appearance due to the

similar architectural elements, narrow lots, mixed ornamental and
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desert landscaping, masonry perimeter walls, and street lights typical of

a suburban neighborhood.

The proposed drainage features within this alternative include an off-
line detention basin and earthen, open channel. The proposed
landscape concept is to integrate the proposed drainage facilities as an
extension of the increasing P.A.D.-type development. The landscaping

materials and approaches proposed to develop this design include:

¢ planting specimen exotic and native trees, installation of
shrubs, and introducing turf in all or portions of the basin
bottom;

e repeating the adjacent hardscape elements utilizing small
walls and concrete pathways;

e incorporating stucco and tile materials and colors
associated with adjacent development;

e integrating the existing concrete block walls as art elements
to add interest and identity to individual subdivisions; and

e creating a well-organized, repetitive pattern of elements.

The use of exotic trees and shrubs and decomposed granite in the basin
bottom will blend the drainage facilities into the surrounding
ornamental landscape. Installing grass in the basin bottom would
enhance the multi-use recreation opportunities for field games such as
soccer, softball, football, and other uses, particularly if augmented with
ramadas or other comfort facilities. A grassed basin would create
additional open space in a rapidly expanding portion of the City. This
alternative provides an opportunity to continue to 83™ Avenue a section
of the multi-use/equestrian trail planned along Pinnacle Peak Road by
the City of Peoria.
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7.2.3

Safety Issues

The recommended alternative for 83rd Avenue Region incorporates a
continuation of a planned pedestrian/equestrian trail along Pinnacle
Peak Road. Therefore, safety considerations for this element are similar
to that identified for the Pinnacle Peak Road Channel in the Northwest
Region. Additionally, a detention basin is proposed that would require

special safety considerations:

e Signage at the top and bottom ends of each drainage-way, as well
as intermittently along each channel. Additionally, the proposed
detention basin at Pinnacle Peak Road and 83™ Avenue should

include signs warning users not to enter the basin when flooded.

e Signage at driveways and cross streets should be installed warning
motorists of pedestrian and equestrian crossings. Driveway and
street crossings for business and residence access should be

minimized through the use of a frontage road or similar concept.

o If the detention basin is used as an equestrian staging area and/or
local park, vehicular parking should be at grade and access for
emergency vehicles should be accommodated. A traffic signal
should be added for safer pedestrian and equestrian crossing of any

arterial streets (e.g., 83 Avenue).

e Basin and channel side-slopes should not exceed 4(h):1(v);

preferably, side-slopes should not exceed 6(h):1(v).

e A precipitation and/or stage gage installed upstream to activate
flashing lights at pre-set thresholds would not likely be effective at

this location because the length of flow path and corresponding
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lead time are very short. However, it could be a benefit to users in

the Northwest Region along the Pinnacle Peak Road Channel.

As the areas along the proposed channel continue to develop, safe

pedestrian and equestrian crossings will need to be re-evaluated.

Benefits

The main benefit of this reccommended alternative is that it solves the
drainage problems on 83" Avenue and Pinnacle Peak Road and
provides 100-year protection. The detention basins offer some
recreational possibilities as well. The storm drain outlet to the
detention basins can be constructed in the existing rights-of-way, which

is another benefit.

Cost of Recommended Alternative

The total cost of the 83™ Avenue Region alternative (including design
and contingencies) is $9.9 million. The drainage improvement cost is
$6.4 million, the landscape improvement is $1.6 million, and the nght-

of-way cost is $1.9 million.

Pinnacle Peak Road and 67" Avenue Region

General Description

As decided in the Level II report, Alternative 1 was brought to the
Level III analysis for this region (see Figure ES-3). It consists of three
small interceptor basins connected with a series of channels and storm

drains.

The first interceptor basin is 0.5 ac-ft and is located on the southwest

corner of Hatfield Road and 67™ Avenue. The second interceptor basin
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is 4 ac-ft and is positioned just south of Calle Lejos on the east side of
the road. The third interceptor basin is approximately 4.5 ac-ft located
east of Pinnacle Peak Road and 67™ Avenue. The channel
characteristics for this recommended alternative are presented in Table
RA-5 and the storm drain and/or culvert locations and sizes are

presented in Table RA-6.

Table RA-S

Channel Characteristics — 67" Avenue Region

Alternative Storm Drain or Culvert Location Top Width Length
67" Avenue Region | 67" Ave south of Softwind Dr to Pinnacle Peak 63’ 1260’
Rd
69" Drive along north side of Pinnacle Peak Rd 60’ 3290’
to Agua Fria River
Table RA-6

Storm Drain / Culvert Sizes and Locations — 67" Avenue Region

Alternative Storm Drain or Culvert Location Size Length

67" Avenue Region | South of Hatfield Road to second interceptor basin 42” RCP 1478’
on east side of 67" Ave

Second Interceptor Basin to south of Softwind Dr. 4’x 10’ RCB 1000’
on east side of 67" Ave

Culvert south of Camino de Oro on east side of 4’x 10’ RCB 50°
67" Ave

Third Interceptor Basin to 69™ Drive on north side 4’x 10° RCB 410°
of Pinnacle Peak Road

Culvert for 71% Avenue north of Pinnacle Peak Rd | 2 - 4’ x 10° RCB 50°

Culvert for 73™ Avenue north of Pinnacle Peak Rd | 2 - 4’ x 10’ RCB 50°

7.3.2  Environmental, Visual, Cultural, and Multi-Use

This Alternative’s location is within the transition area of undeveloped
desert into interspersed, rural development. The relatively undisturbed

native desert is relatively flat, and the irregularity and color of native
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vegetation makes it distinguishable from encroaching development to
the east. Mature mesquite trees, creosotebush, and desert broom are
prevalent and dominate the natural setting. Interspersed rural
development within the undeveloped desert consists of various
architectural types and colors. Few overhead utilities exist, and arterial
roadways are rural in character (i.e. without developed shoulders).
Vegetation, wood, or chain-link fencing is used for delineating property
boundaries. The vegetation and building structures are prominent in

this setting.

The proposed drainage improvement within this area is an earthen-
lined, open channel. The landscape response to the existing and
projected development of the area is to integrate the proposed drainage
facility as an extension of the natural, desert biotic community. The
landscaping approach and materials used to develop this design

response include:

e planting of native trees, shrubs, and grasses - no turf;

e maintaining open views to the surrounding area;

¢ utilizing native material for pathways and trails such as
stabilized decomposed granite; and

e creating an irregular, organic pattern of elements.

The use of native trees, shrubs, and earthen materials will blend the
drainage facility into the surrounding native landscape. The potential
incorporation of the drainage channel with the future Pinnacle Peak
Road improvements will create an integrated aesthetic for these side-
by-side facilities. This alternative provides an opportunity to extend
the multi-use/equestrian trail along Pinnacle Peak Road between New

River and 67" Avenue. Installing the drainage facility along existing
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roads and streets will limit potential impacts to identified cultural

resources in the project vicinity.

7.3.3  Safety Issues

The recommended alternative for Pinnacle Peak Road and 67" Avenue
Region incorporates a pedestrian and equestrian trail within a natural-
appearing drainage channel. Because the channel alignment is largely
along residential and undeveloped corridors, interference with
commercial traffic is reduced. To offset the safety concerns of outdoor
recreation within drainage-ways, the following elements should be

included in the multi-use channel:

¢ Signage at the top and bottom ends of the drainage-way, as well as
intermittently along the channel. In particular, primary access
points such as Pinnacle Peak Road and 67™ Avenue should include

signs warning users not to enter the channel when flooded.

e A traffic signal should be added for safer pedestrian and equestrian

crossing of 67" Avenue.

e Channel side slopes should not exceed 4(h):1(v); preferably, side
slopes should not exceed 6(h):1(v).

e A precipitation and/or stage gage could be installed upstream to
activate flashing lights at pre-set thresholds on the warning signs
along the channel. The gage(s) would be incorporated into the
District's existing automated flood detection network. However,
the length of flow path from the source of runoff for the Pinnacle
Peak and 67™ Avenue region is relatively short. Therefore,

available lead-time would need to be evaluated to determine if the
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system could effectively warn trail users. Additionally, the height
of any proposed lights would need to be set to minimize adverse

impacts to equestrian use.

e As the areas along the proposed channel continue to develop, safe

pedestrian and equestrian crossings will need to be re-evaluated.

Benefits

There are many benefits to this regional alternative. The first is that the
proposed system provides protection from a 100-year storm for areas
both upstream and downstream of the improvements. This alternative
is one of the lower cost alternatives developed for this region. The
proposed system will be designed for relatively low maintenance cost
by including natural desert landscaping. This proposed solution
provides an opportunity to extend the multi-use pathway/equestrian
trail on Pinnacle Peak Road. The proposed improvements can be
incorporated into future roadway development, which will result in an
integrated natural looking drainage facility that can be considered an
aesthetic amenity. Finally, this regional alternative avoids cultural
resource sites and will be landscaped to match the visual character of

the adjacent areas.

Cost of Recommended Alternative

The total cost of the Pinnacle Peak Road and 67" Avenue region
(including design and discrepancies) is $4.3 million. The drainage
improvement cost is $2.4 million, the landscape improvement cost is

$0.5 million, and the right-of-way cost is $1.4 million.
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Rock Springs Region

Description

Alternative 5 was the selected alternative and a Level III analysis is not
required. This alternative is to enforce the floodway/floodplain that has

been recently delineated.

Environmental, Visual, Cultural, and Multi-Use

This alternative’s location is within the transition area of undeveloped
desert into interspersed, rural development. The relatively undisturbed
native desert is relatively flat, and the irregularity and color of native
vegetation makes it distinguishable from encroaching development
surrounding Rock Springs Creek. Mature mesquite trees, creosotebush,
and desert broom are prevalent and dominate the natural setting.
Interspersed rural development within the undeveloped desert consists
of various architectural types and colors. Large overhead utilities exist
along the general Happy Valley Road alignment, and arterial roadways
are rural in character (i.e. without developed shoulders). Vegetation,
wood, or chain-link fencing is used for delineating property boundaries.

The vegetation and building structures are prominent in this setting.

There are no proposed drainage improvements under this alternative,
therefore, there will be no construction impacts associated with this
drainage solution that need to be mitigated. If development is retained
outside the floodplain limits by the City of Peoria, this will maintain
the existing openness of the lands surrounding the Creek. Vegetation
density and improved wildlife habitat may occur as a result.
Opportunities for dispersed recreation use such as hiking, jogging and

bird watching will also increase.
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7.4.3  Safety Issues

The recommended alternative for the Rock Springs Region is a non-
structural solution limited to enforcing limitations on development
within the recently-delineated floodplain. Safety considerations could
include signs along Rock Springs Creek warning pedestrians and
motorists not to enter when flooded. Staff gages could be installed at
paved dip crossings to inform motorists of the depth of water at these

crossings.

7.4.4 Benefits

There are three main benefits for this regional alternative. The first
benefit is that delineation of the floodplain allows the City of Peoria to
regulate development in the area ensuring residences are safe from
flood hazards. Another benefit is that this non-structural solution is the
lowest cost alternative. Finally, this regional alternative results in no
adverse impacts to the existing biological and cultural resources, and it

provides an opportunity to use the natural wash for recreation.

7.4.5 Cost of Recommended Alternative

There are no anticipated costs for this regional alternative.
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SECTION RA-8: MAINTENANCE PLAN

There will be three principal entities that are responsible for maintenance
depending on the location of the drainage improvement. All three regions that
have construction of drainage improvements are located with the City of Peoria.
Typically, the City of Peoria will maintain the drainage infrastructure located in
their right-of-way, this will include culverts, detention basins, and channels. The
District will typically maintain the outfall structures into the Agua Fria and New
River. Individual homeowners associations, (HOA), in residential developments

will maintain any infrastructure located within their property.

8.1 General Maintenance & Operation Guidelines

There are two types of maintenance that are required for the recommended
alternatives. The first type of maintenance can be called “soft” maintenance and
the second type is “hard” maintenance. Soft maintenance is the regular
maintenance required for these improvements, the “hard” maintenance is the less

frequent, intense type of maintenance.

Landscape maintenance would involve a number of diverse tasks, most of which
are considered “soft” maintenance activities. Routine tasks would include grass
mowing; vegetative trimming; weed control in inert surface (decomposed granite)
areas and around drainage inlets/outlets; irrigation system repairs/replacement;
recreation structures maintenance such as painting and vandalism repairs (if
structures such as ramadas, benches or restrooms are included in the facility);
sweeping/cleaning of recreation structures and paved surfaces; and trash
collection. Activities that would be required on an annual or occasional basis
include pest/disease control; replanting of dead plants; replenishment of
decomposed granite areas; erosion repair (in turf or granite areas); landscape

modifications due to overuse, unplanned use or special uses; removal of debris
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around drainage inlets/outlets; and repairs/replacement of structure components,

site signage, pedestrian lighting, multi-use trails, and/or sidewalks.

The frequency of soft maintenance depends on the frequency of flooding events,
the amount of debris left in the area, siltation from upstream areas, and the vitality

of the vegetation and landscaping.

The “hard” periodic maintenance required for these improvements includes the
removal of extreme amounts of sediment that may build up in improvements,
damage to structures or slopes, and any erosion damage that may take place.
Additional maintenance that may be required would be the replacement of any
structures that become severely damaged such as a culvert being washed out. It is
assumed the structures will have a design life of between 50 and 75 years, so their

replacement is not included in the maintenance cost estimate.

Maintenance Requirements & Costs

The specific responsibility for maintenance will be determined as part of an
intergovernmental agreement (I.G.A.) established at he beginning of each project.
The City of Peoria has maintenance crews that are responsible for the regular
maintenance of structures throughout the city. These maintenance crews are
typically responsible for the drainage improvements within the City of Peoria’s
right-of-way. The individual H.O.A.’s will have maintenance responsibility for
the improvements located within their development. The District typically
maintains the outfall structures into their major watercourses and is often

responsible for heavy or hard maintenance.

Developing accurate costs for landscape maintenance for the recommended
alternatives is challenging, since many times this work is contracted to private
firms on a competitive bid basis. We have contacted representatives of the

District and other Valley cities to obtain representative costs for these types of
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maintenance activities. The estimates of costs for landscape maintenance are for

planning purposes only and are based on the data gathered for this project and the

types of facilities being proposed.

Based on information obtained from the District’s Maintenance Database (ACDC

Reach 3), the following Table RA-18 estimates the annual landscape

maintenance costs, which could be anticipated for the various regions of the

project.

TABLE RA-18

ESTIMATED ANNUAL LANDSCAPE MAINTENANCE COSTS

Region Maintenance Cost (per year) | Total Cost (50 years)
83" Avenue Region $275,000 $13.75 million
Northwest Region $450,000 $22.50 million
Pinnacle Peak Region $75,000 $3.75 million
Page RA- 8:3
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Rationale for Phasing

The regional improvements were prioritized based upon benefit, need, cost, and
time of anticipated development. The need to construct from downstream to
upstream played a major part in the prioritization as well. The regional
improvements were also segmented into phases with construction costs ranging
from $3 million to $6 million. Breaking down the projects into the $3 million to
$6 million size was done to facilitate their placement into the City or County

annual C.L.P.

Priority of Regional Alternatives

The segment of the proposed improvements with the highest priority is Rose
Garden Lane from 102™ Avenue to the Agua Fria River. It is the key facility that
will relieve a high potential for downstream flooding in existing developments.

This reach is located in the Northwest Region.

However, as a region, the 83™ Avenue Regional Plan has the highest priority.
This region is already very developed and the land available for a detention basin
is limited and at an extremely high potential for being developed. The purchase
of the land for the detention basin is a key component of the reccommended
alternative and is listed as the second phase of improvements with basin

construction being the third phase.

The next priority is the Northwest Region. This region is developing quickly, and
many of the recommended alternatives will either be constructed or accounted for
in the new developments in the area. This region must be built before

development occurs to achieve the maximum benefit to cost ratio. If development
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occurs without these proposed improvements, it will be much more costly to try to
fit improvements into the land later after it is already developed. As aresult,
phases four through eight are sequential facilities that will complete the 100-year
flood protection system for the Northwest Region. These are sequenced so they

can be built from downstream to upstream and would be self-draining.

The regional plan with the lowest priority is the 67™ Avenue and Pinnacle Peak
Road region. This solution in this region only affects a small percentage of
residents, and the improvements will most likely require a 4-way I.G.A. between
Phoenix, Glendale, Peoria and the District. The Rock Springs region was not
prioritized because the recommended alternative does not require construction of

capital improvements.

Recommended Phasing and Cost for each Regional Alternative

The recommended improvements and phasing are shown graphically in Figure
RA-3. The total cost and the phasing breakdown is shown in Figure RA-3 and
Table RA-16. The total estimated time to construct all improvements will
depend upon the availability of funding; therefore it was not estimated as part of
this study. The shortest time frame that these improvements could be anticipated

to be constructed is over a nine to twelve year period.

TABLE RA-16
LEVEL IIl RECOMMENDED ALTERNATIVES — COST ESTIMATES
Description Year 2001 Construction Cost
Northwest Region $21,800,000
83 Avenue Region $ 6,200,000
Pinnacle Peak and 67™ Avenue Region $ 4,300,000
Rock Springs Creek Region $ 0 (Do Nothing)
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The Glendale/Peoria ADMP Update was developed as a vehicle to improve
current drainage problems in the study area. It is vital that the local municipalities
adopt this plan so that it can be used as a tool to guide the new developments in

the area.

Local Adoption Process

As stated earlier, the study area includes several municipalities. The regions that
require drainage improvement infrastructure are mainly located in the City of
Peoria and County. The 67" Avenue and Pinnacle Peak Road region also affects
the City of Glendale and the City of Phoenix, so their ordinances and guidelines

need to be discussed in this section as well.

10.1.1 Existing Ordinances and Regulations

Although it was used for planning, The City of Peoria never officially
adopted the original Glendale/Peoria ADMP study completed in May
1987 (Reference 1). The drainage improvements were not always
implemented in cooperation with the developers, which resulted in a

discontinuous infrastructure.

The City of Peoria has an ordinance that any new development detains
the 100-year/2-hour onsite flow and another that requires new
developments to incorporate open space in their development. These
ordinances reduce the future flows in any undeveloped area, so it is

essential that they be enforced.
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10.1.2 Proposed Ordinances and Regulations

It is recommended that the Glendale and Peoria City Councils adopt
this ADMP. By adopting this plan, Peoria would be able to uniformly

implement a drainage infrastructure as the city continues to develop.

Other recommended actions include the adoption of new floodplains
along Rock Springs Creek and Zone A floodplains along various
washes in Peoria. This allows the City to regulate development and

ensure that development does not adversely affect the drainage-ways.

10.2 Technical Issues

10.2.1 Utility Coordination

As part of the scope of work for this project, the impact of the
recommended plan on both existing and planned utilities was
evaluated. Existing utility information was obtained as part of the data
collection effort (refer to Volume DC). This included utility quarter
section maps (in Glendale only), as-builts, franchised utility records,
field observations and other various sources. Existing utility
information that was obtained is shown on the conceptual Design Plans

contained in Appendix A.

Based on the information obtained, there are no significant utility
conflicts with the recommended plan. Some waterline relocations,
electric, TV and telephone cables will need to be relocated; however no
major lines appear to be in conflict. Additionally, the channel and box
culverts are designed to be shallow (maximum of 6’ deep), which
should not be in conflict with the new sanitary sewer planned for Lake
Pleasant Road. A search and review of master planned utilities was

also made as part of this study. The City of Peoria was updating its
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Master Plans for sewer, water and effluent re-use concurrently with the
preparation of this report, so final recommended utilities were not
available. Based upon discussions with City staff, major utility lines
are planned for Lake Pleasant Parkway. The design of the flood
protection improvements recommended herein, especially at the
crossing with Pinnacle Peak Road, should be coordinated with Peoria’s

plans for future water and sewer improvements.

10.2.2 Permitting Requirements

In order to accurately determine the Section 404 permit needs within
the various regions, completion of formal Jurisdictional Delineations
(J.D.) would be a requisite task. No J.D.’s were completed during this
study. The permitting requirements can only be determined after the
J.D. is completed, a substantial level of design is completed, and a
detailed calculation of impacts to waters of the U.S. is made. Itis
expected that these activities will be completed during the

design/implementation phase of each project.

The discussion herein on the permitting requirements should be viewed
with the understanding that the permitting needs of each project will be
determined by the regulations in place at the time of implementation.

In June 2000, substantial changes were made in the Section 404
regulations; future changes are inevitable and could significantly
modify the permitting needs from those noted in this report. As
currently envisioned, the drainage improvements could utilize
Nationwide (#43) or Individual Permits to authorize work within waters
of the U.S. The specific type of permit needed for each project will be

determined and obtained prior to ground disturbance.
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Additional environmental studies will be necessary to obtain the
Section 404 permits. As part of the Level I activities, an environmental
review was completed for the Ecological Assessment. The Assessment
involved a cursory overview of biological and cultural resources within
the entire ADMP area. At the time of obtaining the permits, additional
biological studies (i.e., a biological evaluation, particularly for
construction near the major watercourses) and additional cultural
investigations (i.e., Class III surveys) will be required for each project

or group of projects.

Based on the Level III Recommended Alternative, the following

permitting conditions could apply.

10.2.2.1 83" Avenue Region:
Based on a review of the characteristics of the project area, no
Section 404 permits will be needed. There are no apparent

waters of the U.S. within the project area.

10.2.2.2 Rock Springs Region:
Since the proposed action will not involve the disturbance of
the existing wash, no permits or authorizations will be needed.
Construction of multi-use trails within the jurisdictional water
of Rock Springs (by any agency or entity) will require
acquisition of a Section 404 Permit (Nationwide #14 or 42).

10.2.2.3  Northwest Region:
The Pinnacle Peak Road channel will likely require a Section
404 permit since it interrupts and/or affects drainages that are

typically considered waters of the U.S.
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The Beardsley Road channel may require a Section 404 permit
since it interrupts and/or affects drainages that could be

considered waters of the U.S.

10.2.2.4 Pinnacle Peak Region:
The Pinnacle Peak Road/67"™ Avenue channels will likely
require a Section 404 permit since they interrupt and/or affect

drainages that are typically considered waters of the U.S.

Potential Project Partners

There are four main Regional Solutions recommended in Section RA-9 of this
report. The District, the City of Peoria, and the development community are
potential partners for funding design, construction, and maintenance of all four of

these regional plans.

Additionally, the cities of Glendale and Phoenix have jurisdictional boundaries
within the watershed for the 67" Avenue and Pinnacle Peak Region; therefore,
they represent a potential project partner. The Maricopa County Department of
Transportation (MCDOT) owns and operates most of the roads adjacent to the
proposed improvements, and any improvements placed on or adjacent to county
right-of-way will need to be coordinated with the MCDOT. Since MCDOT has
an interest in developing some of these roads and turning them over to local

communities like Peoria, it represents a potential project partner.
Potential Funding

10.4.1 Flood Control District of Maricopa County

10.4.1.1 District’s Cost Share Policy
The District has a policy of cost sharing up to 50 (fifty) percent

on prioritized and qualified flood control projects. The projects
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recommended in this report qualify as projects that are
Regional Flood Control Facilities that have benefits regardless
of jurisdictional boundaries. The specific process needed for
any project to be funded by the District is called the C.L.P.
Prioritization Procedure, which is further described below.
Once a project has the priority and is accepted into the
District’s C.L.P. process, the partnering agency or agencies

must enter into an [.G.A. with the District.

10.4.1.2  Prioritization Request
The C.LP. Prioritization procedure is an annual process
conducted by the District. The current contact is Mr. Richard
Perreault (602) 506-4774. A copy of the C.I.P. Prioritization
Procedure is included in Appendix H. Current status and
applications for the C.I.P. process can be obtained on the

Internet at the website www.maricopa.gov. A completed C.L.P.

Prioritization request for the highest priority projects for Peoria
is also included in Appendix H. The annual request process
requires that requests be filed in July of each year. The due
date in the year of this study was July 20, 2001.

10.4.2 City of Peoria Funding Process

The City of Peoria currently does not have a continual commitment of
funding or a revenue source for funding drainage improvements. Based
on discussions with staff, the most immediate method for funding will
be through its C.L.P., supported by its approved bonding capacity. The
contact for the details regarding the City of Peoria’s Capital
improvement Program process and L.G.A. preparation is the Public
Works Director, currently Mr. Dave Moody, P.E. phone: (623) 773-
7217. The City of Peoria has already allocated $2.6 million (FY
2001/2002) and $0.9 million (FY 2002/2003) for the drainage

Ares Orainage Mastar Pan Updnos
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improvements identified in the 83" Avenue Region. Additional future
funding for other drainage improvements has been discussed by city
staff but has not been finalized at the time this report was being

prepared.

10.4.3 City of Glendale Funding Process

The City of Glendale has an annual C.I.P. budgeting and appropriation
process. It currently has allocated most of its funding for the Bethany
Home Road outfall channel as part of its cost share under [.G.A. with
the district. In discussions with Mr. Dan Sherwood of Glendale, there
does not appear to be availability of funding for cost share from
Glendale for a few years due to the current C.L.P allocations. Questions
regarding funding ad the C.I.P. in Glendale should be directed to the
city of Glendale Engineer, currently Larry Broyles, P.E., phone: (623)
930-3630.

10.4.4 City of Phoenix Funding Process

The City of Phoenix has several processes it uses for funding of
projects, many of which are used to determine the projects placed into
the Phoenix 5-year and 1-year C.I.P. Storm drainage improvements are
prioritized and placed into the Street Transportation Department
Capital Improvement Program. The specific priority and need for the
improvements identified in the 67™ Avenue and Pinnacle Peak Region,
which is the region whose watershed lies partly in the City of Phoenix
jurisdictional boundary, was not determined at the time this report was
prepared. The initial contact for discussing priority and funding for
drainage improvements in the city of Phoenix is Mr. Ray Dovolina,

phone: (602) 262-7254.
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10.4.5 Maricopa County Department of Transportation Funding

MCDOT currently has several projects in both Glendale and Peoria that
are being completed as part of an .G.A. with the cities. MCDOT is
currently working on projects in 83" Avenue, Pinnacle Peak Road,
Deer Valley Road, and other locations along alignments identified for
improvements in this study. The specific contact regarding the C.I.P. at
MCDOT is the Division Manager, currently Mr. Greg Halverson, P.E.,
phone: (602) 506-8744.

10.4.6  Other Potential Funding Participants

The recommended improvements were developed in consideration of
their implementation, benefit to the community, and potential for
multiple uses. Accordingly, many of the improvements must be

completed in partnership with future development.

Although developers will not be directly paying for these drainage
improvements, they would be asked to place their currently required
retention areas and open space in locations that will allow the
Recommended Regional Drainage Improvements to be built. This
would reduce the cost of the regional drainage improvements at no
additional cost to developments. In effect, the cost savings is simply
due to coordination between all parties in implementing the regional

drainage solution.

10.4.7 Possible Funding Scenario

A potential funding scenario is included in the table shown in Figure
RA-3. This funding scenario is based on many assumptions and is
provided to show the relative order of magnitude of the cost of
improvements, the potential participants, and the feasibility of

implementing the Regional Drainage Solutions shown in this report.
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This funding scenario was presented to members of the Peoria City
Council on May 22, 2001. Although there was much discussion, the
Council Members were favorable to the plan and adopted the plan at

the July 10, 2001, council session.
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SECTION RA-11: CONCLUSIONS AND RECOMMENDATIONS

Entellus

The ADMP Update was developed over a twenty-month period beginning with
some simple goals. The Study Goals for this ADMP were to identify and
evaluate existing regional and neighborhood drainage problems within the study
area and to develop cost-effective solutions. These solutions needed to be
sensitive to the natural and cultural resources, an enhancement of the

neighborhood’s character, and acceptable to the public.

The regional solutions contained in this report meet these original goals. They
were developed with a multi-disciplined team with participation from all key
stakeholders and verification at public meetings. The end result is an acceptable

economic solution for regional drainage and flooding problems.

The next key steps are to adopt and implement the plan. The City of Peoria
Council has already adopted this ADMP Update and staff can now regulate its
implementation when reviewing development plans and begin the inclusion of
improvements in the C.I.P. The District will review the plan at its September
Flood Control Advisory Board meeting and consider its adoption. Also, the
District should review the C.1.P. request and if high enough priority, enter into an
LG.A. with interested project partners to begin design and construction

immediately.

By implementing this plan, all affected parties will take advantage of a golden
opportunity to develop a drainage infrastructure that achieves a tremendous cost
savings due solely sharing a common vision and coordinating its implementation

for mutual benefit.

Page RA- 11:1
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12.1

12.2

913 Entellus

REFERENCES

Data Collection Summary

The following Table RA-19 summarizes the data collected as part of this study.

Reference Documents

1

10

CDM INC. and JM Montgomery Inc., Glendale - Peoria Area Drainage
Master Plan, May 1987

Stantec Consulting, Inc., Floodplain and Floodway Delineation for Rock
Springs Creek, March 2000.

U.S. Army Corps of Engineers, Gila River and Tributaries in Arizona and
New Mexico — Flood Damage Report Storm and Flood of August 16-17,
1963, June 1964.

Flood Control District of Maricopa County, Flood Control Survey Report,
1962.

Flood Control District of Maricopa County, Comprehensive Flood Control
Program Report, 1963.

Greiner Engineering Sciences, Inc. Bell Road Project Drainage Study —
Volume IV — Selected Stormwater/Floodwater Management Plans,
October 1987.

Flood Control District of Maricopa County, Hydrology for Beardsley
Channel Extension, December 1990.

Flood Control District of Maricopa County, Sun City Area Hydrologic
Study, November 1997.

Flood Control District of Maricopa County, 9/° Avenue Drain Hydrology
Update, October 1994.

Simons, Li & Associates, Inc. Final Design Report Skunk Creek Channel

Improvements, June 1998.

Page RA- 12:1




11

12

13

14
15

Stantec Consulting, Inc., Middle New River Watercourse Master Plan,

June 1999.

Kaminski-Hubbard Engineering, Inc. Arizona Canal Diversion Channel

Area Drainage Master Study, Volumes 1.2, 1.3, & 1.5, May 1995.

Cella Barr Associates Inc., Trails Master Plan — City of Peoria, January

1999.

Federal Highway Administration (FHA) HYB Software, Version 6.0.
HEC-River Modeling System (RMS) by Boss, Version 3.5, 1999.

12.3 Agency Information

Iy

Entellus

Flood Control District of Maricopa County
2801 West Durango Street

Phoenix, AZ 85009

(602) 506-1501

For information contact: Marilyn DeRosa

City of Peoria

8401 West Munroe Street
Peoria, AZ 85345

(623) 773-7210

For information contact; Burton Charron

City of Glendale

5850 West Glendale Avenue
Glendale, AZ 85301

(623) 930-3630

For information contact; Dan Sherwood
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TABLE RA-19

DATA COLLECTION SUMMARY

Data

Number Data Description Prepared by Date
1 Hydrology Update on Glendale-Peoria Area Drainage Master Study Maximo R. De Vera (FCDMC) Jan. 1993
2 Master Grading and Drainage Plan Carter Associates ,INC. May 1989
3 Glendale-Peoria Area Drainage Master Plan CDM INC. and JM Montgomery Inc.  |May 1987
4 Concept/Routing study Wood, Patel and Assoc. Inc. March 1996
5 Orangewood Storm Drain Location Study Wood, Patel and Assoc. Inc. March 1996
6 Preliminary Drainage Report Coe and Van Loo Consultants Inc. April 1994
7 Glendale-Peoria-Sun City Drainage Area no.1 Hydrology Branch Engineering Div. Jan. 1995
8 Drainage Report on Union Hills Dr. Erikson and Salmon, Inc. August 1987
9 Flood Damage Report on storm and flood of Aug. 16-17 1963 U.S. Amy Corps of Engineers June 1964
10 Cactus Road Storm Drain Stanley Franzoy Corey Nov. 1992
11 Waestbrook Village East Drainage Study Goldman, Toy and Assoc. Inc. Oct. 1998
12 91st Ave. Drain Hydrology Update Maximo R. De Vera (FCDMC) Oct. 1994
13 Desert Amethyst Drainage Project - 60% Plans Wood, Patel and Assoc. Inc. May 1999
14 Glendale-Peoria-Sun City Drainage Area no. 2 Hydrology Branch Engineering Div. Jan. 1995
15 Arrowhead Ranch - Specific Area Plan and Storm Drainage Plan Dibble and Associates April 1992
16 Storm Water Master Plan - City of Peoria JM Montgomery Inc. April 1985
17 Desert Amethyst Drainage Master Plan Montgomery Watson July 1997
18 Preliminary Drainage Report for Intersection Improvements Hendrich, Eberhart and Assoc., Inc August 1995
19 500" Swath/Intersection Drainage Plan Kaminski Hubbard Engineering Co. July 1993
20 Storm Water Management Plan Camp Dresser and McKee Inc. Jan. 1986
21 Glendale General Plan City of Glendale Sept. 1987
22 City of Peoria Master Plan of Storm Drainage - Executive Summary J.M. Montgomery Inc. April 1988
23 Storm Water Management Plan Capitol Improverment Sum. Camp Dresser and McKee Inc. Jan. 1986
24 Storm Drain along Cactus Road - Proposal Steve Corrales Engineering Co. Sept. 1990
25 Concept/Routing study (43rd to 99th Ave and Glendale to Olive Ave) Wood, Patel and Assoc. Inc. March 1996
26 Final Drainage Report for Eagle Canyon American Engineering Co. Jan. 1998
27 Lake Pleasant Road Corridor Study Kirkham Michael Engineers May 1999
28 Glendale-Peoria area Drainage Master Plan CDM INC. and JM Montgomery Inc.  [May 1987
29 Revisions to Final Drainage Report Deer Village Unit 1 Coe and Van Loo Consultants Inc. March 1997
30 Silverton Beazer Homes HEC-RAS and HEC-FDA summary Sage Engineering Corporation August 1997
31 Fletcher Heights - Final Drainage Plan CMX Group Inc. June 1996
32 Deer Village Units 5&6 - Final Drainage Report CVL Consultants, Inc Dec. 1996
33 Dove Valley Ranch - Final Drainage Report Parcels 2,3,5 Neil/McGill Consultants, inc. Oct. 1998
34 Deer Village Final Drainage Report Units 1,2,3.4 CVL Consultants, Inc Dec. 1996
35 Alta Vista Estates - Drainage Report, Units 3 and 4 CMX Group Inc. Jan. 1998
36 Orangewood Alignment Concept/Routing Study Wood, Patel and Assoc. Inc. Nov. 1995
37 Addendum to Glendale-Peoria area Drainage Master Plan CDM INC. and JM Montgomery Inc.  |May 1987
38 Marinette heading canal Floodplain Removal Coe and Van Loo Consultants Inc. Sept. 1995
39 Gila River Basin New River and Phoenix City Streams U.S. Amy Corps of Engineers 1982
40 Final Drainage Report for Parkridge at 95th Ave and Beardsley Coe and Van Loo Consultants Inc. Jan. 1994
41 Marinette Heading Canal floodplain removal Request for revision Coe and Van Loo Consultants Inc. March 1995
42 Drainage Report For Alta Vista Estates, Units 1 and 2 CMX Group Inc. June 1995
43 Ironwood Final Drainage Plan CMX Group Inc. Oct. 1998
44 Peoria Desert Lands Conservation Master Plan Dames & Moore Aug 1999
45 City of Peoria Parks Master Plan Planners Ink Feb 1996
46 Rivers Master Plan - Executive Summary Cella Barr Associates Inc. March 1999
47 Rivers Master Plan Cella Barr Associates Inc. Jan 1999
48 Trails Master Plan - Executive Summary Cella Barr Associates Inc. March 1999
49 Trails Master Plan Cella Barr Associates Inc. Jan 1999
50 Sun City Hydrologic Study FCDMC Nov. 1997
51 Silverton Drainage Report Sage Engineering Corporation Aug. 1997
52 Fletcher Heights - Preliminary Drainage Plan, Phase llI CMX Group Inc. June 1996
53 Deer Valley Estates Drainage Plan CMX Group Inc. Aug. 1996
54 Fletcher Heights - Preliminary Drainage Plan, Phase Il CMX Group Inc. July 1996
55 Fletcher Heights - Preliminary Drainage Plan Concept Overview CMX Group Inc. June 1993
56 Drainage Report for Calbrisa CVL Consultants, Inc July 1993
57 Drainage Report for Calle Lejos Estates CMX Group Inc. Nov. 1994
58 Drainage Report for Parcel XI at Arizona Traditions CVL Consultants, Inc Oct. 1998
59 Drainage Report for Parcel VIII, IX, and X at Arizona Traditions CVL Consultants, Inc June 1998
60 Fletcher Heights - Preliminary Drainage Plan, Phase | Volume | of 2 CMX Group Inc. June 1996
61 Fletcher Heights - Phase Ill - Evaluation of Offsite Drainage CMX Group Inc. Sept. 1996
62 Drainage Report for La Caille CMX Group Inc. Dec 1994
63 Boardwalk/Peoria Units 182 Preliminary Drainage Report Erie and Associates April 1994
64 Deer Village Final Drainage Report Units 1,2,3,4 PLATE CVL Consultants, Inc Dec. 1996
65 Deer Village Final Drainage Report Units 1 Revisions to Final Drainage Report [CVL Consultants, Inc Dec. 1996
66 Final Drainage Report for Pinnacle Ranch American Engineering Co. Oct. 1994




TABLE RA-19

DATA COLLECTION SUMMARY

Data
Number Data Description Prepared by Date
68 Arrowhead Cove & Arrowhead Business Park Preliminary Drainage Report Erie and Associates July 1993
69 Ventana Lakes Final Drainage Report Collar, Williams & White Engineering
70 Bell Road Project Drainage Study Volume IV Greiner Engineering Sciences Oct 1987
73 New River Watercourse Master Plan-Report & Tech. Notebook Stantech (draft) June, 1999
74 Patrick Ranch - Final Drainage Report Sage Engineering Corporation March, 1994
75 Hilicrest Ranch - Master Drainage Report Wood Patel & Associates, Inc. August, 1991
76 Hillcrest Ranch - Phase 2 Drainage Improvements Wood Patel & Associates, Inc. August, 1992
77 Final Drainage for Fletcher Hts Phase 2a CMX Group Inc. Dec. 1997
78 Drainage Report for Arrowhead Horizons DEA May 1995
79 Drainage Report for Boardwalk DEA June, 1995
80 91st Channel plans Dibble and Associates Dec. 1998
81 Union Hills paving plans Carter Associates ,INC. 1990
82 Walgreen Plans Pasterneck
83 Bell Rd Plans
84 Desert Amethyst Drainage Project - 95% Plans Wood, Patel and Assoc. Inc. May 1999
85 Waestbrook Village East Drainage Study IMC Consultants May 1993
86 Smith's Drainage Report CBA March 1998
87 Drainage Report for Hunter Ridge DEA Aug 1995
90 Hydrologic Analysis of Beardsley Channel extension project FCDMC Dec. 1990
91 Master Drainage Report for Terramar CVL Consultants, Inc Oct, 1996
93 West Valley Recreation Corridor Pasajes Del Rio Design Concept Report Carter -Burgess June, 1999
94 City of Glendale - Existing Structures Map Unknown Current
95 City of Glendale - General Plan Glendale Planning Department Current
96 87th Avenue Design Concept Report Kimley-Horn and Assoc. Oct 1999
97 Preliminary Drainage Report for Intersection Improvements
98 Skunk Creek Channel Improvements - FEMA forms FCDMC Aug 1993
99 Final Design Report for Skunk Creek Channel Improvements Simons, Li & Associates June, 1998
100 |ACDC/ADMS PHASE | - VOLUME 1.2 Kaminski Hubbard Engineering Co. May 1995
101 |ACDC/ADMS PHASE | - VOLUME 1.3 Kaminski Hubbard Engineering Co. Feb. 1995
102 {ACDC/ADMS PHASE | - VOLUME 1.5 Kaminski Hubbard Engineering Co. March 1995
103 |Hydrology Worksheets for Area between Skunk Creek and the ACDC Kaminski Hubbard Engineering Co. March 1995
104  |Skunk Creek Hydrology Report Coe and Van Loo Consultants Inc. Nov. 1990
105 |Drainage Infrastructure Report for Terramar Coe and Van Loo Consultants Inc. Nov. 1996
106  |Area Drainage Master Study Little Deer Valley Collar, Williams & White Engineering [July 1980
107 |Policy for the Aesthetic Treatment and Landscaping of Flood Control Projects |[FCDMC Dec. 1992
108 |Final Drainage Report for Hunter Field Estates Tobar Feb 2000
109 |Preliminary Drainage Report for Summit at Sunrise Mountain American Engineering Co. 5-2000
110 Durango ADMP -Potential Alternatives Submittal Dibble and Associates 3-31-2000
111 Lake Pleasant Parkway Detention Basin Goldman, Toy and Assoc. Inc. 1-2000
112 |Lake Pleasant Parkway Detention Basin - Plans and bid Documents Goldman, Toy and Assoc. Inc. 1-2000
113 |Lake Pleasant Parkway Detention Basin - Addendum #5 Goldman, Toy and Assoc. Inc. 1-2000
114  |Floodplain and Floodway Delineation for Rock Springs Creek Stantec Consulting March 2000
115 |Camino A Lago Specific Plan Urban Lands Development Feb 1997
116  |87th Avenue Final Canidate Assesment Report DMJM Feb 1998
117 Pinnacle Peak Road Final Canidate Assesment Report Entranco Oct 1999
150 101 As-Built Information Franzoy-Corey 1991
200 |Kaminski Hubbard Drainage Basins Kaminski Hubbard Engineering Co.
201 MAG Landuse FCDMC
202 |SOILS FCDMC
203 |USGS Mapping USGS
204 11999 Aerials FCDMC
300 |Peoria Zoning Map City of Peoria 12-06-99
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APPENDIX A. PRELIMINARY CONSTRUCTION DRAWINGS

FULL SIZE DRAWINGS ARE ATTACHED SEPARATELY
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