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GlendaleIPeoria Area Drainage Master Plan Update 
FCD NO. 99-44 

LEVEL I11 REPORT 

SECTION RA-1: EXECUTIVE SUMMARY 

1.1 Introduction 

The purpose of this report is to present and summarize the results of the Level III 

Analysis task for the GlendalePeoria 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. 

The overall study area for the GlendalePeoria ADMP Update is 

approximately 80 square miles and includes portions of the cities of 

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

portions of Maricopa County. The study area is located between 5 1'' 

Avenue and the Agua Fria River and between Dynamite Boulevard and 

Bethany Home Road in northern Maricopa County as shown in Figure 

RA-1. 

9 Entellus 





The area is traversed or bounded by several major natural watercourses 

(see Figure RA-I), 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 filly 

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. 

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 (1 5%) design. 

The Level 111 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 83d Avenue Region, the Rock 

Springs Region, and the Pinnacle Peak Road and 67th Avenue Region. Figure RA-2 

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

9 Entellus 
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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 UI 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 fbrther engineering feasibility and 

costs and determined which alternatives would go to Level III for 

preliminary design. The Level 111 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 951h 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. 
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Table RA-1 

1 Alternative 
1 Northwest Region 

Channel Characteristics - Northwest Region 
Drainage Svstem I Channel Location I TOD Width 1 Length 
Pinnacle Peak 
Rd 

Lane 
Rose Garden 

95th ~ v e  to 97th ~ v e  
97th Ave to 99th Ave 
99th ~ v e  to Junction Structure 

( Inlet Structure to 95th ~ v e  along ( 120' 1 975' 1 

Junction Structure to 107'~ ~ v e  
91" to 9sth Ave on Pinnacle Peak 
9 1 " Ave to Inlet Structure along 
Deer Vallev Rd 

70' 
110' 
90' 

1585' 

1215' 
1250' 
2330' 

100' 
67.5' & 50' 

Deer Valley Rd 
95th  venue to Lake Pleasant Rd 

600' 
1250' & 620' 

along Deer Valley Rd 
Deer Valley Rd to Rose Garden 
Lane along Lake Pleasant Rd 
Lake Pleasant Road to 1 07" Ave 

Table RA-2 

140' 

107'~ ~ v e  to 109'~ Ave 
109'~ Ave to Agua Fria River 

4520' 

120' 

140' 

I Northwest Region 

2565' 

1850' 

Beardslev Road 99th Ave to Ama Fria River 40' 9455' 
- 

110' 
120' 

Culvert Sizes and Locations - Northwest Region 

1220' 
2395' 

95th Ave 1 27"x44" 1 130' 

Length Alternative I Drainage Svstem I Culvert Location 
Pinnacle Peak Rd 

Size 
93'* Ave 
Pinnacle Peak Rd east of 93rd Ave 

- 97" ~ v e  & 99th Ave 
Lake Pleasant Road 
Pinnacle Peak Rd Storm Drain 
1800' east of Lake Pleasant Rd 
Pinnacle Peak Rd at 107'~ Ave 

Deer Valley Rd at Lake Pleasant 4-107x 5' 287' 
Lake Pleasant Rd 36" 260' 

1- 4' x 3' 
2 -10' x 5' 

3 - 8' x 4' 
3 - 8' x 4' 

Rose Garden 1 Lane 

49' 
97' 

70' & 50' 
105' 

2- 8' x 6' 

3- 8' x 5' 

1650' 

260' 
9 1 Ave at Deer Valley Rd 
95th & 9gth ~ v e  at Deer Vallev Rd 

Beardslev Road 

1 Sand and Gravel operation 1 2- 8' x 5' 1 100' & 92' ] 

107'~ & 1 09Ih Ave 
11 lth Ave & 950' east of 11 lth Ave 

2-27"x 44" 
4- 107x 5' 

1 00' 
100' 

80' & 80' 
137' 

109'~ & 11 lth ~ v e  
99Ih Ave 

2- 8' x 5' 
2- 8' x 5' 

4- 8' x 6' 
2- 8' x 5' 

94' & 66' 
110' & 100' 



The Rose Garden Lane drainage system begins as a 36" storm drain just 

west of 87th Avenue. Thls storm drain transitions into 2 - 4' x 8' box 

culverts, which empty into a channel west of 91S' 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 83rd Avenue Region is shown in 

Figure ES-2. It consists of two detention basins, the first basin is the 83rd 

Avenue detention basin, which is 58 acre-feet (ac-ft) and is located on the 

northwest comer of 83rd Avenue and Pinnacle Peak Road. The second 

basin is the Calle Lejos detention basin, which is1 8 ac-ft and is located on 

Calle Lejos just east of 87th 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. 

Table RA-3 

Channel Characteristics - ~ 3 ' ~  Avenue Region 

Alternative 
83rd Avenue Region 

Top Width 
50' 
80' 

Channel Location 
87th Ave to 8gth ~ v e  north of Calle Lejos 
83rd Ave from Calle Lejos to Avenida Del Sol 

Length 
630' 
1250' 



Detention Basin 

Avenida de Sol 

Recommended Channel 

D I Recommended Strom Drain 



Table RA-4 

Storm Drain / Culvert Sizes and Locations - 83rd Avenue Region 

The recommended alternative for the 67th 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-A and is located on the southwest 

comer of Hatfield Road and 67th Avenue. The second interceptor basin is 4 

ac-A 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 67th Avenue. The channel characteristics for this 

recommended alternative are presented in Table RA-5 and the storm drain 

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

Table RA-5 

Length 
155' 

2,053' 
744' 
1858' 

635' 
637' 

Channel Characteristics - 67th Avenue Region 

Size 
1- 6' x 4' 

36" storm drain 
2- 1O'x 4' 

48" storm drain 

1- 10' x 4' 
1- 1O'x 4' 

Alternative 
83rd Avenue Region 

Storm Drain or Culvert Location 
87th Ave north of Calle Lejos into basin 
Calle Lejos from basin to 83d Ave 
83rd Ave from Avenida Del Sol to basin 
83rd Ave basin to 83rd Ave channel south of 
Williams Rd. 
87th Avenue to Pinnacle Peak Rd. 
85th Avenue to Pinnacle Peak Rd. 

I 1 69th ~ r h e  along north side of Pinnacle Peak Rd I 60' 1 3290' 

Alternative 
67th  venue Region 

I to Agua Fria River 

Storm Drain or Culvert Location 
67th ~ v e  south of Softwind Dr to Pinnacle Peak 
Rd 

Top Width 
63' 

Length 
1260' 



N Villa Linda 
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Table RA-6 

Storm Drain 1 Culvert Sizes and Locations - 67th Avenue Region 

The Rock Springs Region's recommended alternative is to regulate and 

enforce the floodplaidfloodway delineations recently approved by FEMA 

for Rock Springs Creek (Reference 2). 

1.2.3 Recommended Alternatives Cost 

Length 
1478' 

1000' 

50' 

410' 

50' 
50' 

The total cost for the recommended alternatives for each region is 

summarized in Table RA-7. 

Size 
42" RCP 

4' x 10' RCB 

4' x 10' RCB 

4' x 10' RCB 

2 - 4' x 10' RCB 
2 - 4' x 10' RCB 

Alternative 
67th Avenue Region 

TABLE RA-7 
LEVEL I11 RECOMMENDED ALTERNATIVES 

COST ESTIMATES 

Storm Drain or Culvert Location 
South of Hatfield Road to second interceptor basin 
on east side of 67Ih Ave 
Second Interceptor Basin to south of Softwind Dr. 
on east side of 67th Ave 
Culvert south of Camino de Oro on east side of 
67th Ave 
Third Interceptor Basin to 69'h  rive on north side 
of Pinnacle Peak Road 
Culvert for 7 1 St Avenue north of Pinnacle Peak Rd 
Culvert for 73rd Avenue north of Pinnacle Peak Rd 

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

section. 

Description 

Northwest Region 

83'* Avenue Region 

Pinnacle Peak and 67" Avenue Region 

Rock Springs Creek Region 

Year 2001 Construction Cost 

$2 1,400,000 

$ 9,900,000 

$ 4,300,000 

$ 0 (Do Nothmg) 



1.3 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 h d i n g  could be made available 

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

The 83rd 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 83rd Avenue Region. After the 83rd 

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'h 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. 





1.3.2 Local Adoption Process 

All three regions brought to the Level III analysis are located within the 

City of Peoria. The 67th Avenue Region also lies within the Cities of 

Phoenix and Glendale. It was essential to have the Peoria City Council 

adopt this GlendalePeoria 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 83rd 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 Peoria. 

The 67th 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.I.P. 



1.4 Conclusions 

There are three regions that require drainage and flood protection improvements 

in order to mitigate current and future drainage problems within the 

GlendalePeoria ADMP Update's project area. These improvements are designed 

to aid any existing andlor 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 I.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. 

1.5 Agency Information 

1. Flood Control District of Maricopa County 

2801 West Durango Street 

Phoenix, AZ 85009 

For information contact: Marilvn DeRosa 
1:17 



2. City of Peoria 

8401 West Munroe Street 

Peoria, AZ 85345 

(623) 773-7210 

For information contact: Burton Charron 

3. City of Glendale 

5850 West Glendale Avenue 

Glendale, AZ 85301 

(623) 930-3630 

For information contact: Dan Sherwood 
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SECTION RA-2: INTRODUCTION 

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 I), by quantifylng 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 quantifylng the extent of flooding 

problems, developing alternative solutions, selecting the most desirable alternative 

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

2.2 Scope of Work 

The Scope of Work for the GlendaleReoria Area Drainage Master Plan Update is 

included in Appendix B of the Glendale/Peoria Area Drainage Master Plan - Data 

Collection - Volume DC. 

2.3 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. 9 Entellus Page RA- 2: 1 
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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 waterlfloodwater 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 

report was used for the extension of the Beardsley Road channel from 1 1 1 th   venue 
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 withln the Sun City Area. The third study was the 91" Avenue Drain 

Hydrology Update (Reference 9). This study was performed to analyze the effects of 

upstream urbanization on the 9 1" 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. 



2.4 Study Area 

The overall study area for the GlendalePeoria 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 5 1 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. 
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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 fbrther 

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 11 analysis were used to select alternatives to take to the Level 111 analysis. 

Level 111: The recommended alternative solutions from the Level Il 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. 



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. 

3. 91" Avenue to the Agua Fria River along Beardsley Road, and 1 151h   venue to 

Bell Road. 

4. 83'* Avenue to the New River north of Beardsley Road. 

5. Rock Springs Creek. 

6 .  Channel along north side of Grand Avenue. 

7. Drainage along 99th Avenue and Bell Road to the Agua Fria River. 

8. Lake Systems North of Beardsley Road (Ventana Lakes). 

9. Pinnacle Peak Road and 67Ih Avenue. 

10. Weir Wash. 

1 1. Williams Road from 91St Avenue to 83rd Avenue. 

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 I1 evaluation depended on many factors, including: 

costs, engineering feasibility, future recreation facilities, and the flood safety needs 

for these facilities. 



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 

GlendaleIPeoria 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. 
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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.I.P. into 

the existing state of development (existing conditions) 1 00-year, 6-hour storm hydrology model. 

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

4.1 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 yearf6-hour storm event. Table RA-9 shows the channel 

capacities based on Manning's normal depth calculations. 

A summary of the Level III 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 

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, whlch creates a larger aerial reduction. 

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

in order to obtain flow for thls reach. 

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

Channel Capacity Data for the 100-Year 6-Hour Storm 
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Capacity per 
Previous 
Drainage 
Reports 

(cfs) 

620 

620 

Calculated 
Capacity 

(Channel Only) 
(cfs) 

50 *(I) 

510 *(I) 

30 *(I) 

670 

680 

320 *(I) 

660 *(I) 

510 *(I) 

935 (I) 

810 *(I) 

320 *(I) 

HEC- I Peak 
Flow 

Existing 
Conditions with 

C.I.P. 
(cfs) 

455 

245 

245 

1460 

0 

755 

885 

1085 

2740 

2190 

3285 

Channel along 83d Avenue 

Channel along 83d Avenue 

HEC-I Peak 
Flow 

Future 
Conditions 

(cfs) 

460 

510 

510 

520 

420 

585 

690 

995 

2650 

2 100 

3070 

Conveyance Location 

Channel along 671h Avenue 

1 1 5Ih Avenue '(2) 

Channel along 1 1 5Ih Avenue 

Channel along Rose Garden Lane 

Channel along I l l t h  Avenue 

Channel in 99Ih Avenue 

99Ih Avenue (2) 

Channel in Del Webb Blvd 

Channel in 99Ih Avenue 

Channel in 99Ih Avenue 

Channel along Grand Avenue 

Channel along Grand Avenue 

CN2 I E *(3) 

CN2 1 C 

Routing ID 

CN25D 

CAO8B 

CAO8B '(3) 

CX I0 *(3) 

RXl IS 

CS30B *(4) 

CS 10s *(4) 

CS30A 

CS l OD '(5) 

CS l OD 

CS l OC 

HEC-I Peak 
Flow 

Existing 
Conditions 

(cfs) 

45 5 

750 

750 

5 70 

465 

595 

695 

990 

29 10 

2360 

3330 

825 

1070 

890 

1150 

365 

860 

1145 

460 *(I) 

970 

970 



TABLE RA-9 

Existing Channel Characteristics 

Notes: (1) Flow is calculated using Manning's Formula. (Q =1.49/n * s'I2 * R~~~ * A) 

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

Page RA- 4:5 



SECTION RA-5: EVALUATION CRITERIA 

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 11 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. 0 & 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. 

Page RA- 5 : 1 



SECTION RA-6: DESCRIPTION AND REFINEMENT OF ALTERNATIVES 

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 67th 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. 

6.1 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 fiom 91" Avenue to the Agua Fria River, 

and 1 1 5 ' ~  Avenue fiom 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 83rd 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 87th and 89th 

Avenues. The goal of the selected alternative is to eliminate ponding in the 87th 

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 87th 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. 

Page RA- 6: 1 





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 1 1 51h Avenue constricts the flow, and the excess flow overtops the banks of the 

channel and flows south down 1 151h Avenue. The treatment facilities west of 

11 l th Avenue need to be protected from channel overflows. The channel at Rose 

Garden Lane makes a ninety-degree turn south onto 1 1 l th Avenue, and flow 

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 I1 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 thls 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 I1 Alternatives 

6.2 Northwest Region Alternatives 

6.2.1 Northwest Regional Alternative One 

Element Description 

Relief channel or conduit along Pinnacle Peak Rd. to the Agua Fria River. 

Detention basin near 91'' Avenue and Pinnacle Peak Rd. and an ordinance 

requiring development to maintain sheet flow. 

A regional detention basin near 83rd Avenue and Williams Dr. 

Channel along Deer Valley Road from Lake Pleasant Rd. to the Agua Fria River. 

Improve the Beardsley channel to carry existing flows and improve the outlet of 

the Beardsley channel into the golf course at 115'~ Ave. 

Channel along Rose Garden alignment from Lake Pleasant Rd. to the Agua Fria 

River. 

Focus 

Area 

11 

3 
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Elements 

B 

E, F, & G 

D 

A 

B & C 

E 



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 87th 

Avenue to the Agua Fria River, which is Element B for Focus Area 1 1 .  

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'h 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. 

6.2.2 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 9 1 " 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 

i 

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 83rd Avenue. The ADMP team re-evaluated this area along with 

portions of the 83rd 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 drainshox 

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 

83rd 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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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. 

b 

6 
8 
2 
s O 

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). 

NORTHWEST REGION 
(Design and construction estimated for 201 0) 

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

Open Channel Collector from 91st Avenue along 
Pinnide Peak Road to 93rd Avenue. 

FIGURE RA-9 ADDITIONAL ALTERNATIVE FOUR 
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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. 
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Alternative No.3 

83rd AVENUE & PINNACLE PEAK ROAD REGION 

(Design and constmction 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 201 0) 

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

Open channel collector from 91 st Avenue to 
93rd Avenue along Pinnacle Peak Road. 
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FIGURE RA-6 ALTERNATIVE ONE 
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Alternative No. I 

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 201 0) 

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. 

6.3 Rock Springs Region 

The Rock Springs Region is Focus Area 5 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 I1 Alternatives 

Page RA- 6: 12 

Element Description 

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. 

Enforce the Floodplain and Floodway delineation of Rock Springs Creek. 

Focus 

Area 

5 

Element 

A & C 

D 

E 



Appendix D contains the flier that was distributed in the Level I .  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 

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 Alternative Four 

The difference between the third and fourth aIternative 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 83rd Avenue Region 

The 83rd 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 comdor. 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 cany flow to the New River and to maintain 

accessibility to 83rd Avenue. A detailed hydraulic analysis was performed on the 
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83rd 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 I1 analysis located within the 83rd Avenue Region. 

TABLE RA-12 

83rd Avenue Region - Elements of Level I1 Alternatives 

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. 

Focus 

Area 

4 

4 

4 

6.6 ~ 3 ' ~  Avenue Region Alternatives 

6.6.1 83rd Avenue Regional Alternative One 

Element 

A 

B 

C 

The first alternative of the 83rd 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 ~ 3 ' ~  Avenue (see following 

picture). This regional basin decreases the downstream flow and the 

83rd Avenue channel becomes adequate. Two channels fiom the west 

route flow into the basin. The first channel is along the Pinnacle Peak 

Road alignment and begins at 87th Avenue. The second channel also 

begins at 87th Avenue, just south of Calle Lejos, and flows southeast 

Element Description 

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

channel where does not exist currently. 

Detention basin located one mile north of Pinnacle Peak Rd. or at Deer Valley Rd. 

Straighten the bends within the existing channel. 
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into the basin. A third contributing channel begins at Calle Lejos and 

follows the 83rd Avenue alignment into the regional basin. A storm 

drain outlet that drains the basin flows southerly along 83rd Avenue and 

empties into the existing 83rd Avenue channel just south of Williams 

Drive. 

6.6.2 83rd Avenue Regional Alternative Two 

The second alternative for the ~ 3 ' ~  Avenue Region is essentially the 

same concept as the first alternative, except that the channel, which 

drains into the basin along ~ 3 ' ~  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 ~ 3 ' ~  Avenue Regional Alternative Three 

The third alternative for the ~ 3 ' ~  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 83rd 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 67th Avenue Region 

The Pinnacle Peak Road and 67th 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 67th   venue 
Region. 

TABLE RA-13 

Pinnacle Peak Road and 67'h Avenue Region 

Elements of Level I1 Alternatives 

Page RA- 6: 17 

Element Description 

Channel or storm drain along Pinnacle Peak Rd. to New River. 

Omine detention basin in combination with a smaller channel along Pinnacle 

Peak Rd. to the New River. 

Natural channel through property northwest o f  Pinnacle Peak Rd. and 67" Ave. in 

a southwesterly alignment. 

Focus 

Area 

9 

Element 

A 

B 

C 



6.8 Pinnacle Peak Road and 67th Avenue Alternatives 

6.8.1 Pinnacle Peak Road and 67th Avenue Alternative One 

The first alternative for this region is a channel along 67th 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 

9 L  I I  - ?Pmpored : Detentio~ 
:* Basin 

- 8  

hi 
w 

through a small interceptor basin located at the northeast corner of 67th 

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

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

Road. 
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6.8.2 Pinnacle Peak Road and 67th 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 67th 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 67th Avenue Alternative Three 

The third alternative for the region is a natural appearing channel along 

the existing wash alignment from 67th 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 67th 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 67th   venue (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 67th 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. 

6.9 ACDC Region 

The ACDC Region's drainage problems are local in nature and this Region was 

not taken to the Level 111 analysis per the City of Glendale's request. However, 

the drainage solutions studied in the Level I1 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 hrther subdivided into five 

sub-areas: 1) 591h Avenue and the ACDC, 2) 61" Avenue and Heard Road, 3) 63rd 

Avenue and Coral Gables Drive, 4) cul-de-sac at Maui Lane and the ACDC, and 

5) Greenway Road and 7oth 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 591h 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 hl ly 

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 1 O-year event 

would exceed the capacity of the storm drain system and excessive ponding 

occurs at the sag located at 63rd Avenue and Coral Gables Drive. The excess flow 

spills southeasterly within 63rd 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 hl ly 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 67th   venue 
from Union Hills Drive to the ACDC, which should reduce the runoff reaching 

Greenway Road and 7oth Avenue. The goal of the selected alternative is to 

alleviate the flooding of the mobile homes adjacent to the surnped area. The City 

of Glendale is planning to improve Greenway Road from 67Ih Avenue to 7 1 

Avenue. 

Table RA-14 shows the potential alternative solutions brought to the Level I1 

analysis located within the ACDC Region. 
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TABLE RA-14 

ACDC Region - Elements of Level I1 Alternatives 

6.1 0 ACDC Region Alternatives 

Focus 

Area 

1-1 

1-2 

1-3 

1 -4 

1-5 

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

brought forward to the Level III analysis. 

6.1 1 Cost Estimates 

Element 

B 

C 

D 

C 

D 

A 

B 

B 

D 

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

of the Level 11 alternative analysis as well as refined cost estimates for the Level 

III 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 11 and Level III is included in Appendix B. 

Element Description 

Purchase the Nursery property and make it a parking lot for Thunderbird Park. 

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 thm an easement in the parking lot. 

Purchase a 20-foot easement through the residences to provide an outfall to the 

ACDC. 

Re-grade the street to remove sump and cany the flow north to the ACDC. 

Replace storm drain with larger storm drain that minimizes the flooding. 

Construct an overland flow channel with a collection system that will remove the 

flooding from the street. 

Armor the areas adjacent to the spillway, mitigate the erosion, and increase size of 

the scupper. 

Perform a design analysis on 100-year flows and incorporate alternatives A, B, 

and C for this area. 

# Entellus 
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TABLE RA-15 
LEVEL I1 COST ESTIMATE SUMMARY 

I 

Northwest Region 1 $2 1,400,000 

TABLE RA-16 
LEVEL I11 RECOMMENDED ALTERNATIVES - COST ESTIMATES 

I 

83d Avenue Region 1 $ 9,900,000 

Description 

I Pinnacle Peak and 67" ~ v e b u e  ~ e ~ i o n -  4,300,000 I 

Year 2001 Construction Cost 

I 

Rock Springs Creek Region I $ 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 9gth 

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-yearl6-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 

6.12.1 99th Avenue Channel 

The 99th Avenue channel is located in the median of 99th Avenue, 

between Beardsley Road on the north and Grand Avenue on the south. 

In this portion of 991h 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. 

Maximum 
WSEL 

(ft) 

1207.0 

1148.0 

1 177.0 

1178.8 

1143 

1141 

1360.0 

141 1.5 

Focus Area Description 

99m Avenue Channel 

91'' Avenue and Greenway 

Alignment Channel 

Grand Avenue Channel 

Weir Wash 
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Channel Segment Analysis 
Location 

Upstream of Bell Road 

Upstream of Grand Avenue 

Upstream of box culverts 

under 9 1 " Avenue 

Downstream of box culverts 

under 9 1 " Avenue 

Upstream of 99" Avenue 

Downstream of 99" Avenue 

Upstream of Terramar Blvd 

Upstream of Moon Way Drive 

HEC-1 Peak Flow 
100-yearl6-hour 

Existing Conditions 
(cfs) 

Computed 
WSEL 

(fi) 

660 

2540 

1360 

1360 

1380 

3050 

1020 

1015 

1205.8 

1146.6 

1175.6 

1 176.8 

1142.6 

1 140.2 

1357.3 

1409.6 



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 99th Avenue shows that the water surface 

stays within the right-of-way during a 100-year16 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 99th 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. 

6.12.2 9 1" Avenue and Greenway Alignment Channel 

The 91S' Avenue and Greenway Alignment Channel begins just south of 

Bell Road west of 91" Avenue and flows directly south. The channel 

crosses under 9 1" 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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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 fiom 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. 

6.1 2.3 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 fiom 107'~ Avenue, and flows east into the New River fiom 

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) HY8 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 99th 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'h Avenue channel, because the 99th 

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 thls 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 (1 5%) 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 cany the flow to the Agua Fria 

River. 

The first drainage system is mainly along the north side of Pinnacle 

Peak Road beginning at 951h 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 871h 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. 
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Table RA-1 
Channel Characteristics - Northwest Region 

Deer Valley Rd 
95th Avenue to Lake Pleasant Rd 

Length 
1215' 
1250' 
2330' 
600' 

1250' & 620' 
1585' 

975' 

Drainage System 
Pinnacle Peak 
Rd 

Rose Garden 
Lane 

along Deer Valley Rd 
Deer Valley Rd to Rose Garden 
Lane along Lake Pleasant Rd 

140' 

Lake Pleasant Road to 107'~ Ave 
107'~ Ave to 109'~ Ave 

Channel Location 
95th Ave to 97Ih Ave 
97th Ave to 99th Ave 
99th Ave to Junction Structure 
Junction Structure to 107" Ave 
91" to 95th Ave on Pinnacle Peak 
91" Ave to Inlet Structure along 
Deer Valley Rd 
Inlet Structure to 95th ~ v e  along 

4520' 

120' 

Beardsley Road 

Top Width 
70' 
110' 
90' 
100' 

67.5' & 50' 
80' 

120' 

2565' 

140' 
110' 

Table RA-2 
Culvert Sizes and Locations - Northwest Region 

1850' 
1220' 

109'~ Ave to Agua Fria River 
99'h Ave to Agua Fria River 

Pinnacle Peak Rd east of 93'' Ave 
95th Ave 
97th Ave & 99th Ave 

Length 
49' 

Lake Pleasant Road 
Pinnacle Peak Rd Storm Drain 

120' 
40' 

Size 
1- 4' x 3' 

Alternative 
Northwest Region 

2 - 10' x 5' 
27" x 44" 
3 - 8' x 4' 

1800' east of Lake Pleasant Rd 
Pinnacle Peak Rd at 107'~ Ave 

2395' 
9455' 

97' 
130' 

70' & 50' 
3 - 8' x 4' 
2- 8' x 6' 

Rose Garden 
Lane 

Drainage System 
Pinnacle Peak Rd 

105' 
1650' 

3- 8' x 5' 

106" to 107'~ Ave 
1 Ogth Ave 

I Sand and Gravel operation 1 2-8 'x5 '  1 100'&92' 1 

Culvert Location 
93rd Ave 

260' 
9 1" Ave at Deer Valley Rd 
95th & 99th Ave at Deer Valley Rd 
Deer Valley Rd at Lake Pleasant 
Lake Pleasant Rd 

Beardsley Road 
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3- 10' x 6' 
4- 8' x 6' 

ma- -D--P- 

2-27"x 44" 
4- 1O'x 5' 
4-1O'x 5' 

36" 
900' 
92.5' -.- - -  - 

109'~ & 11 lth Ave 
99th Ave 
1 07 '~  & 109'~ Ave 
l l l t h ~ v e & 9 5 0 ' e a s t o f l l l t h ~ v e  

100' 
100' 
287' 
260' 

4- 8' x 6' 
2- 8' x 5' 
2- 8' x 5' 
2-8 'x5 '  

80' & 80' 
137' 

94' & 66' 
110'&100' 



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. 

7.1.2 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; 

installing native seeding over areas disturbed by the box 

culvert construction; 

maintaining open views to the surrounding area; 

utilizing native material for pathways and trails such as 

stabilized decomposed granite; and 

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 M h e r  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. 

7.1.3 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 comdors, interference with commercial trafic 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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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. 

Signage at driveways and cross streets should be installed warning 

motorists of pedestrian and equestrian crossings. 

Where possible, pedestrian and equestrian crossings should be 

below grade. 

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

slopes should not exceed 6(h): l(v). 

A precipitation andlor 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. 

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. 

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 

Page RA- 7:7 



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 $2 1.8 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. 

7.2 ~ 3 ' ~  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 83rd Avenue detention 

basin, which is 58 acre-feet (ac-ft) and is located on the northwest 

comer of 83rd Avenue and Pinnacle Peak Road. The second basin is the 

Calle Lejos detention basin, which is1 8 ac-ft and is located on Calle 

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

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

and sizes are presented in Table RA-4. 

Table RA-3 

Channel Characteristics - 83rd Avenue Region 

Table RA-4 

Storm Drain 1 Culvert Sizes and Locations - 83rd Avenue Region 

Length 
630' 
1250' 

7.2.2 Environmental, Visual, Cultural, and Multi-Use 

Top Width 
50' 
80' 

Alternative 
83rd Avenue Region 

This alternative's location is within a transitioning residential area 

Channel Location 
87th Ave to 89th ~ v e  north of Calle Lejos 
83* Ave from Calle Lejos to Avenida Del Sol 

Length 
155' 

2,053' 
744 ' 
1858' 

635' 
637' 

going fiom rural neighborhoods to newer, planned area developments 

Size 
1- 6' x 4' 

36" storm drain 
2- 1O'x 4' 

48" storm drain 

1- 10' x 4' 
1- 10' x 4' 

Alternative 
83* Avenue Region 

(P.A.D.). The rural neighborhoods consist of relatively large (112 acre) 

Storm Drain or Culvert Location 
87th Ave north of Calle Lejos into basin 
Calle Lejos from basin to 83* Ave 
83* Ave from Avenida Del Sol to basin 
83* Ave basin to 83d Ave channel south of 
Williams Rd. 
87th Avenue to Pinnacle Peak Rd. 
85th Avenue to Pinnacle Peak Rd. 

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; 

repeating the adjacent hardscape elements utilizing small 

walls and concrete pathways; 

incorporating stucco and tile materials and colors 

associated with adjacent development; 

integrating the existing concrete block walls as art elements 

to add interest and identity to individual subdivisions; and 

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 83d 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 pedestridequestrian 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: 

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 83rd Avenue should 

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

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. 

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., 83rd Avenue). 

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

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

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. 

7.2.4 Benefits 

The main benefit of this recommended alternative is that it solves the 

drainage problems on 83rd 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. 

7.2.5 Cost of Recommended Alternative 

The total cost of the 83d 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 right- 

of-way cost is $1.9 million. 

7.3 Pinnacle Peak Road and 67'h Avenue Region 

7.3.1 General Description 

As decided in the Level II report, Alternative 1 was brought to the 

Level KII 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 

comer of Hatfield Road and 67'h 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 67th Avenue. The channel 

characteristics for this recommended alternative are presented in Table 

RA-5 and the storm drain andlor culvert locations and sizes are 

presented in Table RA-6. 

Table RA-5 

Channel Characteristics - 67th Avenue Region 

Table RA-6 

Storm Drain / Culvert Sizes and Locations - 67th Avenue Region 

Length 
1260' 

3290' 

Alternative 
671h Avenue Region 

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 

Storm Drain or Culvert Location 
67th ~ v e  south of Softwind Dr to Pinnacle Peak 
Rd 
69th Drive along north side of Pinnacle Peak Rd 
to Agua Fria River 

Length 
1478' 

1000' 

50' 

410' 

50' 
50' 
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Top Width 
63' 

60' 

Size 
42" RCP 

4' x 10' RCB 

4' x 10' RCB 

4' x 10' RCB 

2 - 4' x 10' RCB 
2 - 4' x 10' RCB 

Alternative 
67th  venue Region 

Storm Drain or Culvert Location 
South of Hatfield Road to second interceptor basin 
on east side of 67th Ave 
Second Interceptor Basin to south of Softwind Dr. 
on east side of 671h Ave 
Culvert south of Carnino de Oro on east side of 
67th Ave 
Third Interceptor Basin to 69th Drive on north side 
of Pinnacle Peak Road 
Culvert for 71" Avenue north of Pinnacle Peak Rd 
Culvert for 73d Avenue north of Pinnacle Peak Rd 



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: 

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

maintaining open views to the surrounding area; 

utilizing native material for pathways and trails such as 

stabilized decomposed granite; and 

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-uselequestrian trail along Pinnacle Peak Road between New 

River and 67th 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 67th 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 67th Avenue should include 

signs warning users not to enter the channel when flooded. 

A traffic signal should be added for safer pedestrian and equestrian 

crossing of 67th Avenue. 

Channel side slopes should not exceed 4(h): l(v); preferably, side 

slopes should not exceed 6(h): l(v). 

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 67th 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. 

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

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

7.3.4 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 pathwaylequestrian 

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. 

7.3.5 Cost of Recommended Alternative 

The total cost of the Pinnacle Peak Road and 67th 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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7.4 Rock Springs Region 

Description 

Alternative 5 was the selected alternative and a Level Ill 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 fiom 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 altemative 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 altemative. 
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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 repairslreplacement; 

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 pestldisease 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 

,@ Entellus 
Page RA- 8: 1 



around drainage inlets/outlets; and repairstreplacement of structure components, 

site signage, pedestrian lighting, multi-use trails, andlor sidewalks. 

The frequency of soft maintenance depends on the frequency of flooding events, 

the amount of debris left in the area, siltation fiom 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. 

8.2 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 
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Region 

83rd Avenue Region 

Northwest Region 

Pinnacle Peak Region 

Maintenance Cost (per year) 

$275,000 

$450,000 

$75,000 

Total Cost (50 years) 

$1 3.75 million 

$22.50 million 

$3.75 million 



SECTION RA-9: FEATURE PRIORITIZATION 

9.1 Rationale for Phasing 

The regional improvements were prioritized based upon benefit, need, cost, and 

time of anticipated development. The need to construct fiom downstream to 

upstream played a major part in the prioritization as well. The regional 

improvements were also segmented into phases with construction costs ranging 

fiom $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.I.P. 

9.2 Priority of Regional Alternatives 

The segment of the proposed improvements with the highest priority is Rose 

Garden Lane fiom 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 83rd 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 recommended 

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 a result, 

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 67th   venue 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. 

9.3 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 finding; 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 

I 

Northwest Region 1 $2 1,800,000 

LEVEL I11 RECOMMENDED ALTERNATIVES - COST ESTIMATES 

I 83rd Avenue ~ e ~ i o n ~  
- - 1 $ 6,200,000 I 

Description 

I 

Pinnacle Peak and 67m Avenue Region I $ 4,300,000 

Year 2001 Construction Cost 

I 

Rock Springs Creek Region ( $ 0 (Do Nothmg) 
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SECTION RA-10: IMPLEMENTATION PLAN 

The GlendalePeoria 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. 

10.1 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 671h 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 omcially 

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-yearl2-hour onsite flow and another that requires new 

developments to incorporate open space in their development. These 

ordinances reduce the hture 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 fiture 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. It is 

expected that these activities will be completed during the 

desigdimplementation 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; fhture 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. 

Page RA- 10:3 



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 83rd 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 andor 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 ~ o a d / 6 7 ' ~  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. 

10.3 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 hnding 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'h 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. 

10.4 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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@ Entellus 

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.I.P. 

Prioritization Procedure, which is fhrther described below. 

Once a project has the priority and is accepted into the 

District's C.I.P. process, the partnering agency or agencies 

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

10.4.1.2 Prioritization Request 

The C.I.P. 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.maricor>a.nov. A completed C.I.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 finding drainage improvements. Based 

on discussions with staff, the most immediate method for finding will 

be through its C.I.P., supported by its approved bonding capacity. The 

contact for the details regarding the City of Peoria's Capital 

improvement Program process and I.G.A. preparation is the Public 

Works Director, currently Mr. Dave Moody, P.E. phone: (623) 773- 

72 17. The City of Peoria has already allocated $2.6 million (FY 

200112002) and $0.9 million (FY 200212003) for the drainage 
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improvements identified in the ~ 3 ' ~  Avenue Region. Additional future 

fhding 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 I.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.1.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 h d i n g  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'h 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 I.G.A. with the cities. MCDOT is 

currently working on projects in 83rd 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 hnding 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 fhnding 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 10,200 1, council session. 
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SECTION RA-11: CONCLUSIONS AND RECOMMENDATIONS 

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.I.P. request and if high enough priority, enter into an 

I.G.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. 
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SECTION RA-12: REFERENCES 

12.1 Data Collection Summary 

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

12.2 Reference Documents 

9 Entellus 

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 16-1 7, 

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, 1 963. 

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, 91"' Avenue Drain Hydrology 

Update, October 1994. 

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

Improvements, June 1 998. 
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11 Stantec Consulting, Inc., Middle New River Watercourse Master Plan, 

June 1999. 

12 Kaminski-Hubbard Engineering, Inc. Arizona Canal Diversion Channel 

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

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

1999. 

14 Federal Highway Administration (FHA) HYB Software, Version 6.0. 

15 HEC-River Modeling System (RMS) by Boss, Version 3.5, 1999. 

12.3 Agency Information 

1. Flood Control District of Maricopa County 

2801 West Durango Street 

Phoenix, AZ 85009 

(602) 506-1501 

For information contact: Marilvn DeRosa 

2. City of Peoria 

8401 West Munroe Street 

Peoria, AZ 85345 

(623) 773-72 10 

For information contact: Burton Charron 

3. City of Glendale 

5850 West Glendale Avenue 

Glendale, AZ 85301 

(623) 930-3630 

For information contact: Dan Sherwood 

Entellus 
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APPENDIX A. PRELIMINARY CONSTRUCTION DRAWINGS 

FULL SIZE DRAWINGS ARE ATTACHED SEPARATELY 

$ Entellus 
Appendix - A: 1 
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APPENDIX B. COST ESTIMATES (LEVEL I1 AND LEVEL 111 ANALYSIS) 

Appendix - B: 1 





Northwest Region Drainage Improvement Cost Analysis 

Structures 

Excavation (yd3) 
Compaction (yd3) 
Lanscaping Costs 
Right-of-way 

Contingnency & Design Included 

4 - 5 ' x  10t(130ft) RCB 
4 -  5 ' ~  101(150ft) RCB 
4 - 5' x 10' (100 ft) RCB 
4 - 5 ' ~  lO'(100ft) RCB 
inlet structure 
Riprap 

158,000 (yd3) 
158,000 (yd3) 

18 
Sub-Total Cost 

Total Cost 

$145,000 
$165,000 
$1 10,000 
$1 10,000 
$8,000 

$338,000 
$474,000 
$158,000 
$380,000 

$1,800,000 
$3,543,000 
$4,499,610 



Pleasant Road 



Costs 

$40,000 
$44,000 
$44,000 
$44,000 
$31,000 
$44,000 
$60,000 
$1 50,000 
$60,000 
$291,000 
$1 5,000 

$0 
$0 

$783,000 
$994,410 

Beardsley Road 
Northwest Region 

Type Open Channels with culverts 

Structures 

Excavation (yd3) 
Compaction (yd3) 
Lanscaping Costs 
Right-of-way 

Contingnency & Design Included 

Quantities 

2 - 5' x 8' (90 ft) RCB 
2 - 5' x 8' (100 ft) RCB 
2 - 5' x 8' (100 ft) RCB 
2 - 5 ' ~ 8 ' ( l l O f t )  RCB 
2 - 5' x 8' (70 ft) RCB 
2 - 5'x 8 ' ( l lO  ft) RCB 
2 - 5' x 8' (1 36 ft) RCB 
2 - drop structures 
Riprap 

97,000 (yd3) 
5,000 (yd3) 

0 
Sub-Total Cost 

Total Cost 



Unit Cost 

$0 00 
$3 00 

$50 00 
$166 000 00 

$5 00 
$10 00 

$130 00 
$12 000 00 
$1 200 00 
$5 000 00 
$900 00 

$5 000 00 
$100 00 
$300 00 
$250 00 
$350 00 
$280 00 
$280 00 

$200 000 00 
$120 000 00 

0 
$1 00 000 00 
$1 80 000 00 
$300 000 00 

0 
$1 20 
$1 30 
$0 00 

$10 000 00 
$5 00 

0 
$10 00 

$2 700 00 
$2 500 00 
$100 00 
$50 00 
$6 00 

$45 000 00 
$56 000 00 
$88,000 00 
$12,000 00 
$1,200 00 

$40 00 
$1 40 
$1 40 
$3 50 
$1 40 
$1 10 

$100 00 
$4 50 
$3 00 
$3 00 
$3 00 
$3 00 
$3 00 
$3 00 
$3 00 

Unit 

N /A 
C Y 
S Y 
E A 
S F  
L F 
L F 
E A 
E A 
E A 
E A 
E A 
C Y 
C Y 
E A 
E A 
E A 
E A 
E A 
E A 

Acre 
Acre 
Acre 

S F  
S F  
L F 
E A 
S F  

L F 
E A 
E A 
LF 
LF 
LF 
E A 
E A 
E A 
E A 
L F 
C Y 
S F  

S F + $5OK 
L F 
S F 
S F 
L F 
C Y 
C Y 
C Y 
C Y 
E A 
C Y 
C Y 
C Y 

UNIT COST ESTIMATE 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 

20 
2 1 
22 

2 3 
24 
2 5 
26 
2 7 

28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
4 1 
42 
4 3 
44 
45 
46 
47 
48 
49 
50 
5 1 
52 
53 

Item 

Blank 
Excavatron 

Pavement Replacement 
Stuctures (3-10x6 RBC) 

Channel L~nrng 
Reparr Channel L~nrng 

36'  RCP Installed 
Transrtron Structures (Channel) 
Transrt~on Structures (36" RCP) 

Juntron Structure (3-36 1-24) 
Outlet Structures 

S ~ d e  rnlet 
Grouted Rrprap 

Structural Concrete 
3-foot Drop Structure - Concrete 

3-foot Drop Structure - Grouted R~prap 
3-foot Drop Structure - Earthen 

5-foot Drop Structure 
Culvert w/ Energy Drssapator 70' channel 
Culvert w/ Energy Drssapator 40' channel 

ROW Aqurs~tron 
Undeveloped Resrdentral 

Developed Resrdentral 
Undeveloped Commercial 
Landscape/Envrronmental 

Desert Landscaprng 
Lush Desert Landscaprng 

Drrp lrrrgatron System 
Park & Playground Equrpment 

Conc SNV & DNV 
Mrscellaneous 

Fence 
Brdge crosslng - 

Box Culvert Crossrng 
Marntenance of Earthen Channel (30 years) 
Marntenance of R~prap Channel (30 years) 

Marntenance of Concrete Channel (30 years) 
20-foot Drop Structure 

10x4 Box Culvert 
2-8x5 Structure 

Drversron Structure 
3-1 0x6 Storm Drarn 
Structural Backfrll 

Resrdent~al Desert Landscaprng 
Resrdental Basrn Landscaprng 

Equestrral Trarl 
Natural Wash Landscaprng 

Natural Wash Seedrng 
24" Drarn Prpe Installed 

Basrn Constructron 
36" RCP Excavatron 
24" Prpe Excavatron 

Inlet Structure Excavatron 
Catch Basrn per M A G Std Det 534-1 

Conc By-Pass Structure 
Conc Werr Structure 
Channel Constructron 



67th Avenue and Pinnacle Peak Region Drainage Improvement Cost Analysis 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 

0 
20 
21 
22 

o 
23 
24 
25 

i 

Quantities B Costs 

I '1 ' "TDmlnagi Improvements ' "'7' 
Excavat~on 
Pavement Replacement 
Stuctures (3-1 0x6 RBC) 
Channel Llnlng 
Repair Channel L ~ n ~ n y  
Dry Well 
42 RCP 
10 x 4 Concrete Box Culvert 
Inlet Structures 
Outlet Structures 
Slde inlet 
Grouted Riprap 
Structural Concrete 
3-foot Drop Structure Concrete 
3 foot Drop Structure Grouted Rlprap 
3-foot Drop Structure tar then 
5-foot Drop Structure 
Culvert w i  Energy Dlssapator 
Basln Landscaping 
Subtotal 
Contlgency (25Oh) 
Total Cost  

" 'r , ROW Aqubltlon 
Undeveloped Resldentlal 
Developed Res~dentlal 
Undeveloped Commerc~al 

Subtotal 
Contlgency (25%) 
Total Cost  

m;i " 'UndsaMEnvlhCnentrl V 1 

Basln Landscaping 
Channel Landscaping 
Drip lrrlgat~on System 

Project 
Cost 

$2,478,660 00 

IIL. p,~h nn I a 

$1,392,500.00 

! : i ~ ; , ' ~ , ; r m  

$454,496 00 

P h o e n ~ x  
Cost  

I 

$62 490 00 
$21 300 00 

$0 00 
S O  00 
$0 00 

$5 000 00 
$156 860 00 
$336 960 00 

$0 00 
$900 00 

SO 00 
$153 400 00 

$9 600 00 
$0 00 
$0 00 
$0 00 
SO 00 
$0 00 
$0 00 

$746 510 00 
$1 86 627 50 
$933 137 50 

$1 90 000'00 
$0 00 

$240 000 00 

$430 000 00 
$1 07 500 00 
$537 500 00 

11 ,,&!a 
$44 800 00 

$1 12 896 00 
$0 00 

$157 696 00 

Phoer i~x  
Quant 

20830 
426 

0 
0 
3 
1 

1426 
936 

0 
1 
0 

2 360 
3 2 
0 
0 
0 
0 
0 
0 

1 9  
0 

0 8 

, "  , , 
32000 
80640 

0 

P e o r ~ a  
Cost  

$1 35 498 00 
$21 300 00 

$0 00 
SO 00 
$0 00 
$0 00 

$1 1 770 00 
$666 000 00 

$0 00 
$0 00 
SO 00 

$395 850 00 
$6 000 00 

SO 00 
SO 00 
$0 00 
$0 00 
$0 00 
$0 00 

$1 2 3 6 4 1 8 0 0  
$309 104 50 

$1 545 522 50 
1 

$240 000 00 
$414 000 00 
$30 000 00 

$684 000 00 
$171 000 00 
$855 000 00 

1 ,: 
$7 000 00 

$289 800 00 
$0 00 

$296 800 00 

P e o r ~ a  
Quant 

45166 
426 

0 
0 
0 
0 

107 
1850 

0 
0 
0 

6090 
2 0 
0 
0 
0 
0 
0 
0 

1 '  

2 4 
2 3 
0 1 

' " 

5000 
207000 

0 

U n ~ t  

' 'NIA 
C Y 
S Y 
E A 
S F  
L F 
E A 
L F 
L F 
E A 
E A 
E A 
C Y 
C Y 
E A 
E A 
E A 
E A 
E A 
L S 

N/A 
Acre 
Acre 
Acre 

uiWA 1 ,  
" 

S F  
S F  
1 F 

U n ~ t  
Cost  

S3 00 
550 00 

$166 000 00 
$5 00 
50 00 

$5 000 00 
$1 10 00 
9360 00 
5600 00 
$900 00 

$0 00 
$65 00 
$300 00 
$250 00 
$350 00 
$280 00 
$280 00 

SO 00 
$50 000 00 

5 100 000 00 
$1 80 000 00 
$300 000 00 

l f f l I l t  I:, 7m 
$1 40 
$1 40 
$0 00 



83rd Avenue Region Drainage Improvement Cost Analysis 







A endix D 
LEVEL ~PE)OsT ANALYSIS 

GLENDALEIPEORIA AREA DRAINAGE MASTER P U N  UPDATE 
Flood Control Dlstrict of Marlcopa County 

FLOOD MITIGATION OPTIONS 

STUDY AREA LOCATION. Northwest Region Alternative 1 

ITEM 
1 
3 

3 
4 
5 
6 

8 

a 
10 
11 
12 
12 
14 
15 
16 
17 
18 

QUANTITY 
3631:4 
155C,3 

12 
3?;5"il 

S C 3 3  
2653 

0 
9 

3 
3 
3 

DRAINAGE IMPROVEMENT ELEMENTS 
DESCRIPTION UNIT PRICE UNIT 

Contract FCD 99-44 
Entellus No. 310.017 

txcavation 
Pavement Replacevent 
Stuctures (3  10x6 RBCl 

Channel Llnlnc 
Repalr Channel Ll i lng 

36 RCP 
Translton Structures (Channel) 
Trans~t~on Structures 1-6 RCP) 

Inlet Structures 
Outlet Structures 

Slde lnlet 
Grouted R~prap 

Structural Concrete 
3 foot Drop Structure - Zoncrete 

3-foot Drop Structure - Grouted Rlprap 
3 foot Drop Structure - Earthen 

5 foot Drop Structure 
Culvert wl Energy D~ssapator 70 channel 

AMOUNT 
T I 4 9  342 00 

5775 000 00 
S1 992 000 00 
S 1 6 8 8 0 0 0 0 0  

540 300 00 
5291 500 00 

SO 00 
so 00 
SO 00 
SO 00 
so 00 
SO 00 
SO 00 

S250 00 
SO 00 
SO 00 

$280 00 
5600 000 00 

19 / Culvert w/ Enerav D ~ s s a ~ a t o r  40' channel I S120 000 00 1 E A I 0 I SO 00 I 

$3 00 
550 00 

51 66 000 00 
55 00 

$10 OG 
SllO 00 

512 000 00 
S1 200 00 
5600 00 
S900 00 

S5 000 00 
S65 00 

5300 00 
S250 00 
S350 00 
S280 00 
S280 00 

$200 000 00 

2 1 Developed Resldentlal S180 000 00 Acre - -  ! - 
22 1 Undeveloped Comrrercial 1 5300 000 00 I Acre 1 0 0 

C Y 
S Y 
E A 
S F  
L F 
L F 
EA 
EA 

EA 
E A 
EA 
C Y 
C Y 
EA 
EA 
EA 
EA 
E A 

Desert Landscap ng 51 LO SO 00 
24 4 Lush Desert Landscaplna 1 ,130 1 1  1 SO 00 
25 Drip lrrlgation Sys:em SO 00 L F 12 
26 Park & Playground Eq~lpment  L 

27 Conc S/W & D M  0 i SO 00 
Resldentlal Desert Landscaplng 
Resldental Basln Landscaping 

Equestrlal Tral~ 
Natural Wash Landscaplng 

Natural Wash Seedlnq 

28 Fence 
Brldge crossing - 

Box Culvert Cross,ng 
Valntenance of Earthen Chanrel (30 years) 

Ma~rilena.i:e r!f D I ~ : J Q  Cbarinrl 130 years, 

hldrileriarice uf  Ldricrt!e Cnancel (33 years)  

20-foot Drop S!ructure 
10x4 Box Culvert 
2-8x5 Structure 

Dlverslon Struct~re 
3-1 0x6 Storm Drain 
Structural Backflll 

S10 00 L F 
52 700 00 EA 
52 500 00 EA 
$100 00 L F 
550 00 L F 
S6 00 L F 

545 000 00 EA 
$56 GOO 00 EA 
S88 GOO 00 EA 
512 GOO 00 EA 
S1 200 00 L F 

540 00 C Y 

S2 538410 00 
570 COO 00 

so 00 
so 00 

$2 887.500 00 

so 00 
SO 00 
so 00 

S 3 5 9 3 5 0 0 0 0  
SO 00 

$49 500 00 
5135 000 00 
S158 000 00 
S176 000 00 
524 COO 00 

5960 000 00 
578 222 22 

BASE ALTERNATIVE SUBTOTAL $28,068,452.03 

Construction Contlngencles 275" 57 57848205  
Englneerlng 7 %  51 964 791 64 

Construction Adrn~ntstratlon 63h1 S1684 107 12 

BASE ALTERNATIVE TOTAL $39,295,832.85 



Appendix D 
LEVEL II COST ANALYSIS 

GLEND4LE'PEORIA AREA DRAINAGE MASTER PLAN UPDATE 
F ~ o d  Coritrol Dlstrlct of FAarlcopa Courit i  

FLOOD MITIGATION OPTIONS 

STUDY AREA LOCATION: Northwest Region Alternative 2 (with Basin) 

Contract  FCD 99-44 
Entel lus No. 310.017 

ITEM 
1 
2 
3 
4 

5 
6 
I 

8 
, 

13 
11 
12 
13 
14 
15 
15 
17 
18 

DESCRIPTION 
DRAINAGE IMPROVEMENT ELEMENTS: 

UNIT PRICE UNIT 

Pavemen' Replacement 
S t u c t ~ ~ r e s  13 10x6 RBt',) 

Channel Llnlny 
Repa~r Channel Llnln] 

36" RCP 
Transltlon Structures (Channel! 
Trans~tlon Structures (36 RCP) 

lril-t S t r ~ r r t ~ ~ r t - 5  
Outlet S t ruc t~~res  

Slde Inlet 
Grouted R~prap  

Structurdl Concrete 
3-foot Drop Structure - Co lcrete 

3 foot Drop htructure - G r o u t ~ d  Rlprap 
3 foot Drop Structure Earthen 

5 foot Drop Structure 
:ulvert wl Enerqy Dlssapator 70' channel 

QUANTITY 
3651 13 
i 5501: 

12 
r.j;tja) 

4!13',! 
;':;:,: 

t 7  
0 
i' 

AMOUNT 
S i  149 3 4 i  45 
5775 000 00 

S1.992.000 00 
S1 68800000  

540 300 00 
S251.500 00 

SO 00 
SO 00 
SO 00 
so 00 
SO 00 
so 00 
so 00 

$250 00 
SO 00 
SO 00 

5280 00 
sf500 000 00 

. - 

2 1 Developed Resrdentral / S18000000 1 Acre 1 7 2  1 S130164781 I 

Lush Desert Landscap ny 
Drlp lrr~gatlon Systeni 

Park 8 Playground Equlprnent 
Conc Sf&' & DNV 

Reslderitlal Desert Landscaplng 
Resldental Baslrl Landscnplng 

Equestrlal Trall 
Natural Wash Landscaplng 

44 I Natural Wash S e e d ~ n j  1 S1 10 S2 887 500 00 1 

Bndge crosslny - 

Box Culvert Crossrny 
t.la~rilt.ridrice or Earlhen Channel ( 3 0  yedrs i  

I.ldif~lcr~drice of H~crap  c,harinel (30 years) 
t . ld~o l t ; ! \~ ! i~e  ,,I [,ur,'reIe Lh~ri(i?l 30 y e a 5 1  

20-fool Drop Structure 
10x4 Box Culvert 
2-8x5 Structure 

Dlv?rsron Structure 
310x6 Storni Draln 
Strvclural Backfill 

BASE ALTERNATIVE SUBTOTA $31,470,738.42 

BASE ALTERNATIVE TOTAL $44,059,033.79 



A endix D 
LEVEL IPEosT ANALYSIS 

GLENDALE'PEORIA AREA DRAINAGE MASTER PLAN UPDATE 
Flood Cor:trol Dlstrlct o! Marlcopa Courty 

FLOOD MITIGATION OPTIONS 

STUDY AREA LOCATION: Northwest Region Alternative 3 

ITEM 
DRAINAGE IMPROVEMENT ELEMENTS: 

DESCRIPTION UNIT PRICE UNIT QUANTITY 
I txcavatlon 

2 ~ Pavement Replace-nent 

3 Stuctures (3-10x6 RBC) 
4 : Channel Llnlnc 
5 ! Repa~r Channel Llnlng 
6 36" RCP 

I 

I Translton Structures (Channel) 
8 : Transltlon Structures RCPi 
9 ! Inlet Structures 

10 1 Outlet Structures 
1 1  i Slde ~nlet  
12 Grouted Rlprap 
I3  I Structural Concrete 
14 3-foot Drop S:ructure - Concrete 
15 3-foot Drop Structure - Grcuted Rlprap 
16 3-foot Drop Structure - Earthen 

17 ~ 5-foot Drop Structure 
18 I Culvert wl Energy Dissapator 70' channel 

I Culvert w/ Energy Dlssapator 40' channel &+ 20 ; 
Undeveloped Res~dentlal 

21 1 Developed Resldeitlal 

23 Desert Landscap ng 
Lush Desert Landscaplng 

Drlp lrrlgatlon Sys'em 
Park & Playground Eq~lprnent 

Conc S/W & DIW 
Resldentlal Desert Landscaplng 
Resldental Basln Landscaplng 

Equestr~al Tral, 
Natural Wash Landscaplng 

Natural Wash Seed~na 

i%=zEsl 
2 8 Fence 

Br~dge crosslng - 
Box Culvert Crosslng 

Ma~ntenance of Earlhen Chanrel 130 years) 

Ma~n lena lce  of Rprap  Channrl 130 years 

Ma~nlenance of Cor,crete Channel 133 years) 

20 foot Drop Structure 
10x4 Box Culve.1 
2-8x5 Structure 

Dlvers~on Struct~re 
3-1 0x6 Storm Draln 
Structural Backf ll 

S1 30 
SO 00 

s10 coo 00 
$5 00 
$1 40 
$1 40 
$3 50 
S1 40 
$1 10 

Acre 
Acre 
Acre 

S F  
L F 
EA 
S F  
S F  

F + $50 
L F 
S F  

L F 
EA 
EA 
L F 
L F 
L F 
EA 
EA 
EA 
EA 
L F 
C Y 

Contract FCD 99-44 
Entellus No. 310.017 

AMOUNT 

$3  00 
$3  00 

53  31 1 500 00 
$3  00 

$49 500 00 
S135 000 00 
S168 000 00 

$3 00 
$48 COO 00 

$3 00 
S3 00 

BASE ALTERNATIVE SUBTOTAL $26,350,900.81 

Construction Contlngencles 2 7 $7 114 74322  
Englneerlng 7 $1 844 56306  

Construction Aani~n~stratlon 6 >O Sl  581 054 05  

BASE ALTERNATIVE TOTAL $36,891,261.14 



A endix D 
LEVEL J'E)OsT ANALYSIS 

GLENDALE!PEORIA AREA DRAINAGE MASTER PLAN UPDATE 
F13od Control Dlstrlct of Marlcopa County 

Contract FCD 99-44 
Entellus No. 310.017 

FLOOD MITIGATION OPTIONS 

STUDY AREA LOCATION: Northwest Region Alternative 4 (with Basin) 

ITEM 
DRAINAGE IMPROVEMENT ELEMENTS: 

DESCRIPTION UNIT PRICE UNIT QUANTITY 
1 Excavat~on 
2 Pavement Replacement 

St~c tures  (3-10x6 RBC) 
Channel Lln~ng 

Repa~r Channel Lln~ng 
5 : I  36" RCP 

H 1 Transltlon Structures (Channel) 
Transltlon Structures (36" RCP) 

9 Inlet Structures 
Outlet Structures 

S ~ d e  Inlet 
12 i y  I Grouted Rlprap 
13 Structural Concre!e 
14 3-foot Drop Structure - Concrete 
15 1 3-foot Drop Structure - Grouted Rlprap 
16 3-foot Drop Structure - Earthen 

l7 1 
5-foot Drop Structure 

18 1 Culvert w l  Energy Dlssapator 70' channel 
19 1 Culvert wl Enerov Dlssa~ator 40' channel I S120 000 00 

20 1 Undeveloped Resldentlal I $10000000 
21 1 Developed Resldentlal I $180 000 00 

Desert Landscaping I S1 20 
24 1 Lush Desert Landscaping 
25 1 Drip lrr~gatlon System 
26 Park & Playground Equipment 
27 i Conc SiW 8 D I N  
4 0 Resldentlal Desert Lanjscaplng 
4 1 , Resldental Basln Lancscaplng 
42 1 Eq~~est r la l  Tra~l 

Natural Wash Lands-aplng 
44 Natural Wash Seedlna 

Fence 
Brldge crosslng - 

Bcx Culvert Crossng 
hnalntenance of Earthen Channel 130 years) 

Ma~nfenance of R ~ p r a p  Chann?l 120 years ]  

M~t i i t rnar ic t  of i)dnrre:e Chanle l  130 years1 

20-foot Drop Structure 
10x4 Box Culvert 
2-8x5 Structure 

Dlverslon Structure 
3-1 0x6 Storm Draln 
Structural Backflll 

AMOUNT 

Acre I 7 2 / 51.301.647 81 

BASE ALTERNATIVE SUBTOTAL $31.727.454.81 

Construction Cont~njencles 27% $8 566412 80 
Engineering 7 "ZO 52 220 921 84 

Construction Adni~nmstrat~on E 6 S1 93364729 

BASE ALTERNATIVE TOTAL $44,418,436.74 



Appendix D 
LEVEL II COST ANALYSIS 

GLENDALEIPEORIA AREA DRAINAGE MASTER PLAN UPDATE 

Flood Control Dlstrlct of Marlcopa County 

Contract FCD 99-44 

Entellus No. 310.017 

FLOOD MITIGATION OPTIONS 

STUDY AREA LOCATION: 83rd Ave. Alternative I (Channel along 83rd Avenue) 

AMOUNT r .  
S= . E  -0 OC' 
5 ! 33 359 ,:,I_' 
SlSt3 QZfi  01: 

53 012 
~ 3 ~ 1  1 2 ~ g  r8C 

12 C93 Cl!: 

ji jl22 9f j  

DRAINAGE IMPROVEMENT ELEMENTS: 
DESCRIPTION UNIT PRICE UNIT QUANTITY 

39 / Structural Backfill 

txcavat~on 
Pavement Replacement 

3-1 0x6 Storm Draln 
Repalr Channel Lln~ng 

36" RCP 

Developed Resdentlal $1 80 000 00 Acre ST55 1230 00 1 , 
2 2 Undeveloped Commerc~ai $300 000 00 1 Acre 1 9 0 22  -3" g ~ o  gq 1 

Desert Landscaplng 
L ~ s h  Desert Landscap~ng 

Resldentlal Desert Landscap~ng 
Resldental Basln Landscaplng 

Park 8 Playground Equipment 

Trans~t~on Structures (Channei) S i 2  000 00 E A 1 
Transltlon Strudures (36" RCP) $1 200 00 E A 2 

$3 00 
$50 00 

$1 200 00 
S10 00 

S110 00 

SUBTOTAL 55.782.218.32 

TOTAL CONSTRUCTION S8.095.105.65 

C Y 
S Y 
L F 
L F 
L F 

172 920 
2 667 
150 
0 

3 100 



Appendix D 
LEVEL II COST ANALYSIS 

( ;LtNDALE~PEORlA AREA DRAINAGE I.1ASTER PLAN UPDATE 
i l n n l  c:nritrol Dlstrlct of I.lar~copa Oounty 

Contract FCD 99-44 
Entel lus No. 310.017 

FLOOD MITIGATION OPTIONS 

STUDY AREA LOCATION: 83rd Ave. Alternative 2 (Combination channellstorm drain along 83rd Ave.) 

ITEM 
1 
L 

J 2 
4 
t 

DESCRIPTION 
txcavatlon 

Paderrlent Replacement 
3 ~ 1 0 x 6  Storrn Dram 

Ctiarinel Lrnlng 
36" RCP 

Trar~s~:lor~ Structures (Channel) 
rrarlslllori Structures ( 3 6 '  RCP) 

Structural Backfill 

DRAINAGE IMPROVEMENT ELEMENTS: 
UNIT PRICE l lN l1  QUANTITY 

16G 238 
3 333 
1 000 

CI 

3 100 
3 
2 

2 444 

AMOUNT 
5'0' 7 !C <I# 

1>;,; ; r , , ,  , ,  
: 1 2 I #  8 ,,#,'I, 8 

st: LI~J 
5 ..! 1 k ' l j i l J  nu 
s',r ~I,-,I- , ,,- 
"' 4.1: _ .  I -. - 

I 
1 

jk47 7tjlJ L,,> I 

2 1  i Developed Res~dentlal 5180 000 00 I Acre 1 3 2 56-5 -1 I 

7 7  I U~ideveloved Corrirnerc~al 1 5300 000 00 Arrp Y 0 

23 i Desert Landscaprrig~ 

24 i Lush Desert Landscaping 
40 Resrdentlal Desert Landscaplng 
41 i Reslder~tal Basin Laridscaplng 
25 I Park 8 Playgrourid Equl>rr~erit 

Construct~on Contlngerlcles 
Englneerlng 

Constructlon Adrnlnlstrat~on 

SUBTOTAL 56.649.942.00 

TOTAL CONSTRUCTION $9.309.918 80 





Ap endix D 
LEVEL ll L! OST ANALYSIS 

GLENDALEIPEORIA AREA DRAINAGE MASTER PLAN UPDATE 
Flood Ccntrol District of Maricopa County 

Contract FCD 99-44 
Entellus No. 310.017 

FLOOD MITIGATION OPTIONS 

STUDY AREA LOCATION: 67th Ave and Pinnacle Peak Rd Region Alternative 2 (wl Basin) 

ITEM 
DRAINAGE IMPROVEMENT ELEMENTS: 

DESCRIPTION UNIT PRICE UNIT QUANTITY 
1 1 Excavation 
3 i Pavement Replacenent 
3 1 Stuctures 13-10x6 RBCI 
4 Channel L ~ n ~ n c  
5 Repalr Channel L ~ i i n g  
6 36' RCP - 42 ' RCP 
8 10' x 4' Concrete Box 
9 Inlet Structures 
10 Outlet Structures 
1 1  S ~ d e  ~nlet 
12 Grouted Riprap 
13 Structural Concrete 
14 3-foot Drop Structure - Concrete 

Ii 1 3 foot Drop Structure - Grouted R~prap 
3 foot Drop Structure - Earthen 

17 , 5-foot Drop Structure 
16 : Culvert w /  Energy Dissapator 70 channel 
19 i Culvert wi Energy Dissapator 40' channel 

20 1 Undeveloped Residentla1 
21 i Developed Res~dent~al 
3 3  1 Undevelooed Cornrrerc~al 

23 1 Desert Landscap ng 

24 1 Lush Desert Landscaping 

25 ~ Drip lrr~gation Sys'em 
25 I Park 8 Playground Eq~lpment  
2 7 Conc S'W 8 DIW 
4 0 Channel Landscaping 
4 1 Bas~n Landscapiig 
4 2 Equestrtal Tra~, 
43 Natural Wash Landscaping 
44 1 Natural Wash Seed~na 

Brldge crossing - 
Box Culvert Crossing 

Ma~ntenarice of Earlhen Chanrel (30  years) 

hla!nlenaire of  Piprap Channel (30  yearsl 

Ma~ntenance of Concrete Chanie l  (30  years l  

20-foot Drop Structure 
10x4 Box Culvert 
2 8x5 Structure 

Diverston Struct~re 
3-10x6 Storm Dra~n 
Structural Backfill 

C Y 
S Y 
EA 
S F  
L F 
L F 
EA 
EA 
E A 
E A 
EA 
C Y 
C Y 
EA 
EA 
EA 
EA 
E A 
E A 

amsm 
Acre 
Acre 
Acre 

S F  
L F 
EA 
S F  
S F  

F + $50 
L F 
S F  
S F  

L F 
EA 
EA 
L F 
L F 
L F 
EA 
EA 
EA 
EA 
L F 
C Y 

AMOUNT 

BASE ALTERNATIVE SUBTOTAL $7,917.960.00 

Construction Con:~ngencies 2740 $2 13784920 
Eng~neering -I i u $554 257 20 

Construction Adn-~n~stration 6", $475 077 60 

BASE ALTERNATIVE TOTAL $1 1,085,144.00 



A endix D 
LEVEL J'gb.sT ANALYSIS 

GLENDALEIPEORIA AREA DRAINAGE MASTER PLAN UPDATE 
Flood Control Dlstrict of Marlcopa County 

Contract FCD 99-44 
Entellus No. 310.017 

FLOOD MITIGATION OPTIONS 

STUDY AREA LOCATION: 67th Ave and Pinnacle Peak Rd Region Alternative 3 

DRAINAGE IMPROVEMENT ELEMENTS: 
DESCRIPTION UNIT PRICE UNIT 

txcavat~on I 33 00 r C Y  I 
ITEM 

.- 
1 

QUANTITY 
69r.00 

C' 

u 
Cl 

35C 
8: 

0 

AMOUNT 
$208 800 00 

S C  00 
S C  00 
SO 00 
SC 00 

$93 500 00 
so 00 
SC 00 

$600 00 
S900 00 

SC 00 
5780 300 00 

SO 00 
so 00 
so 00 
so 00 
$0 00 
so 00 

Pavement Replacement 
Stuctures (3-10x6 RBC) 

Channel Llning 
Repair Channel Ll i lng 

36" RCP 
42" RCP 

10' x 4' Concrete Box 
Inlet Structures 

Outlet Structures 
Slde Inlet 

Grouted Riprap 
Structural Concrete 

3-foot Drop Structure - Concrete 
3-foot Drop Structure - Grouted R l ~ r a p  

3-foot Drop Structure - Earthen 
5-foot Drop Structure 

Culvert wi Energy Dlssapator 70' channel 
19 1 Culvert wI  Energy Dlssapator 40' channel I 5120 000 00 1 E A I 1 SO 00 I 

Developed Resldentlal 1 $180 000 00 1 Acre I ' 0  0 / $1 800 000 00 1 

Lush Desert Landscap~ng 
Drlp lrrlgatlon Sys:em 

Park 8 Playground Eq~lpment  
Conc SAN 8 DAN 

Channel Landscaplng 
Basln Landscaplig 

Equestrlal Tral 
Natural Wash Landscaplng 

44 1 Natural Wash Seedlna 

28 1 Fence 
Brldge crosslng - 

Box Culvert Crossing 
Ma~ntenance of Earthen Chanrel ( 3 0  yearsi 

Ma~nlena.i:e of P~prap  Channs,l (30 yearsi 

Ma~ntenance of Concreqe Chaririel (30 years) 

20 foot Drop Structure 
10x4 Box Culvert 
2-8x5 Structure 

Diversion Struct~re 
3-10x6 Storm Draln 
Structural Backfill 

BASE ALTERNATIVE SUBTOTAL $3,680,260.00 

Construction Contlngenc~es 2 7 "/u 5993 670 20 
Engineering 7% 5257 618 20 

Construction Adnilnlstratlon 6 u $220 8 15 60 

BASE ALTERNATIVE TOTAL $5,152,364.00 



Appendix D 
LEVEL II COST ANALYSIS 

GLENEALEIPEORIA AREA DRAINAGE MASTER PLAN UPDATE 
Flood Coritrol District of Maricopa County 

Contract FCD 99-44 
Entellus No. 310.017 

FLOOD MITIGATION OPTIONS 

STUDY AREA LOCATION: Rock Springs Alternative 1 (Channel along Patrick Lane) 

ITEM 
1 

DRAINAGE IMPROVElvlENT ELEMENTS: 
DESCRIPTION UNIT PRICE UNIT QUANTITY AMOUNT 

txcavatlon 
Pavement Replacement 
Stuc:ures (310x6  RBCi 

Channel Lining 
Repalr Channel Lining 

36" RCP 
Transition S:ructures (Channel) 
Transit~on Structures (36" RCP) 

Inlet Structures 
O ~ t l e t  Structures 

Side inlet 
Grouted Riprap 

Structural Concrete 
3-foot Dr3p Structure - Concrete 

3-foot Drop Structure - Grouted Riprap 
3-foot Drop Structure - Earthen 

5-foot Drop St ruc t~re  
Culvert wl  Energy Dissapator 70' channel 
Culvert wl Energy Dissapator 40' channel 

Undeveloped Residential 
Developed Residential 

Undeveloped Commercial 

Desert Landscaping 
Lush Desert ~andscaping 

Drip lrrigatlon System 
Park 8 Playground Equipment 

Conc SIW 8 DM1 
Residential Desert Landscaping 
Residental Basin Landscaping 

Equestrial Trail 

$180 000 00 1 Acre I 0 
JJVU UVV UU 

50 00 

Natural Wash Landscaoina I S1 40 I 50 00 

Bridge crossing - 

Box Culvert Crossing 
Ma~n!enance cf  Eanhen Channe ,30 yearsl 

Ma~nlenance cf Rlprap Channel (30 years) 

hla~ritenance 31 Concrete Channel 130 yearsl 

20-foot Drop Structure 
10x4 Box Cblver: 
2-8x5 Structure 

Diversion Structure 
S:ructural Backf~l ' 

BASE ALTERNATIVE SUBTOTAL $1.356.660.75 

Coistruction Contingences 
Engineering 

Coistruction Admiiistration 

BASE ALTERNATIVE TOTAL $1,899,325.05 



A endixD 
LEVEL I P! OST ANALYSIS 

GLENDALEiPEORlA AREA DRAINAGE MASTER PLAN UPDATE 
Flood Control Dtstrlct of Maricopa County 

Contract FCD 99-44 
Entellus No. 310.017 

FLOOD MITIGATION OPTIONS 

STUDY AREA LOCATION: Rock Springs Alternative 2 (Channel along Patrick Lane wl Basin) 

ITEM 

DRAINAGE IMPROVEMENT ELEMENTS: 
DESCRIPTION UNIT PRICE UNIT QUANTITY 

Excavation 
Pavement Replacement 
Stuctures 13-10x6 RBC) 

Channel Llnlcg 
Repalr Channel Llnlng 

36' RCP 
Trans~tlon Structures Channel) 
Transltlon Structures (36" RCP) 

Inlet Structures 
Outlet Structures 

Slde Inlet 
Grouted Riprip 

Structural Conc-ete 
3-foot Drop Structure - Concrete 

3-foot Drop Structure - Grouted Rlprap 
3-foot Drop Structure - Earthen 

5-foot Drop Structure 
Culvert wi Energy D1ssapa:or 70' channel 
Culvert w i  Enerav Dlssaoator 40' channel 

Undeveloped Res~dentlal 
Developed Res~dentlal 

Undeve lo~ed Comrnerclal 

cg  00 
$50 00 

S166 000 00 
$5 00 

S10 00 
$110 00 

$12 000 00 
S1 200 00 
$600 00 
5900 00 

55 000 00 
$65 00 

$300 00 
5250 00 
$350 00 
$280 00 
S280 Oil 

$200 000 00 

Acre I 2 1 
Acre 1 0 
Acre 

- 
I 

AMOUNT 

Desert Landscaplng 
Lush Desert Landscaplng 

Drlp lrrlgatlon System 
Park 8 Playground Equipment 

Conc SIW 8 DAN 
Resldentlal Desert Landscaplng 
Resldental Basln Landscaping 

Equestrlal Tr i l l  
Natural Wash Landscaolna 

Fence 
Brldge crosslng - 

Box Culvert Crosslng 
Ma~nlenarce of Eanhen Charnel (30 yearsi 

Ma~ntenance of Riorap Channel 133 yearsi 

Ma~ntenance of Concrete Cnannel (30  yearsi 

20-foot Drop Structure 
10x4 Box Culvsrt 
2-8x5 Structure 

D~verslon Structure 
Structural Bacl.f~ll 

BASE ALTERNATIVE SUBTOTAL $4,229,429.80 

Ccnstructlon Contlngencles 27':: S1 141 9 4 6 0 5  
Engineering 7 S296 060 09 

Ccnstruct~on Aani ntstrat~on 6 '10 S253 765 79 

BASE ALTERNATIVE TOTAL $5,921,201.72 



GLENDALEIPEORIA AREA DRAINAGE MASTER PLAN UPDATE 
Fmood C o ~ t r o l  Ulstr~ct of Marlcopa County 

Contract FCD 99-44 
Entellus No. 310.017 

FLOOD MITIGATION OPTIONS 

Rock Springs Alternative 3 (Channel along Patrick Lane wlo 
STUDY AREA LOCATION: Basin) 

ITEM -- 
1 

DRAINAGE IMPROVEMENT ELEMENTS: 
DESCRIPTION UNIT PRICE UNIT QUANTITY 

Inlet Structures 
Outlet S:ructur-.s 

Slde Inlet 
Grouted Rlprap 

Structural Concrete 

3-foot Drop Structure - Grouted Rlprap ; 
3-foot Drop Structure - Earthen I 

5-foot Drop Structure 

22 1 Undeveloped Comrnerclal 1 S300.000 00 1 Acre 

Lush Desert Landszaplng I 

D-lp lrrlgatlon System SO 00 
Park 8 Playground Equipment $1 0 000 00 

C o w  SIW & D W  $5 00 
Res~dentlal Deser: Landscaping $1 40 
Res~dental Basin Landscaping S1 40 

Equestr~al Trall $3 50 
Natural Wash Landscaolna S1 40 

AMOUNT 
$96 000 00 

SO 00 
so OC 
SO OC 
SO 00 
SO 00 
SO 00 
SO 00 
so 00 
SO 00 
so 00 
SO 00 
SO 00 
SO 00 
SO 00 
SO 00 
SO 00 
SO 00 
so 00 

Fence 
Br~dge crosslnc - 

Box Culvert Cross~ng 
hlalrileriance of tanhen Chan l e l  130 years1 

Ma~ntenance of Rlprap Chanrel 130 years) 

Ma ntenalce of Concre'e Charnel 130 yearst 

2C foot Drop Struzture 
10x4 Box Culvert 
2 8x5 Structure 

Divers~on Structure 
Structural Backfall 

I S10 00 
52 700 00 
$2 500 00 

I 5100 00 

I $50 00 
56 00 

$45 000 0'1 
S56 OOC 00 
S88 000 00 
S1 2 006 OCi 

540 00 

50 00 
SO 00 
so 00 

s l a g  ooo oo 
SO 00 
SO 00 
SO 00 
SO 00 
SO 00 
SO 00 
SO 00 

BASE ALTERNATIVE SUBTOTAL $979,900.00 

Construction Contlngencles 27" I $264 573 00 
Englneenng 

- 
I S68 593 00 

Construct~on Adm~n~strat~on 6'lu $58 794 00 

BASE ALTERNATIVE TOTAL $1,371.860.00 



A endix D 
LEVEL IPFosT ANALYSIS 

GLENDALEIPFORIA AREA DRAINAGE MASTER PLAN UPDATE 
Flood Control D~strrct cf Marlcopa County 

Contract FCD 99-44 
Entellus No. 310.017 

FL.OOD MITIGATION OPTIONS 

STUDY AREA LOCATION: Rock Springs Alternative 4 (Channel along Patrick Lane wl Basin) 

DRAINAGE IMPROVEMENT ELEMENTS: 
DESCRIPTION UNIT PRICE UNIT 

txcavat~on C Y 
Pavenient Replac~rnent I ::O?O S Y 
Stuc t~ res  (3-10x6 RBC) $1 66 000 00 E A 

Channel L~n l rg  $5 00 S F 
Repa~r  Channel Lln~ng $10 00 L F 

36 ' RCP $1 10 00 L F 
Trans~t~on Structures Channel) $12 000 00 EA 
Transr:~on Structures 136' RCPI S1 200 00 E A 

Inlet Structures $600 00 E A 
Outlet Structures $900 00 E A 

Srde ~nlet  $5 000 00 E A 
Grouted Rlprap S65 00 C Y 

Structural Conc7ete $300 00 C Y 
3-foo! Drop Structure - Concrete 5250 00 E A 

3-foo! Drop Structure - Grouted Riprap $350 00 EA 
3 foot Drop Structure Earthen 5280 OG EA 

5-foot Drop Structure $280 00 EA 
Culvert wl Energy Drssapator 70' channel S200 000 00 E A 
Culvert wl Enerqv D~ssapator 40' channel $120 000 00 E A 

QUANTITY 
1530315 

AMOUNT 
$299 000 00 

so 00 
SO 00 
so 00 
so 00 
$0 00 
SO 00 
SO 00 
SO 00 
so 00 
SO 00 
$0 00 
SO 00 
SO 00 
$0 00 
$0 00 
SO 00 
$0 00 
$0 00 

Developed Resldentlal I 
Undeveloped Cornrnerc~al I 

Desert Landsca~rnq I 
Lush Desert ~ a n d s c a p l n ~  

D r ~ p  lrr~gatlon System 
Park 8 Playground Equ~prnent 

Conc S.W 8 D W  
Restdentla1 Desert Landscaping 
Res~dental Bas~n  Landscaprng 

Equestrlal Trarl 
Natural Wash Landscap~nq 

Fence 
B r~dge  crosslng - 

Box Culvert Crosslng 
Fvlafnlenarce of Eanherl Charnel (30 years! 

hla~ntena~ce of R ~ p r a p  Chanie l  (30 years1 

Ma~ri:ena:iit of Concrele Chame l  130 years) 

20-foot Drop Structure 
10x4 Box Culvert 
2-8x5 Structure 

D~verslon Struc:ure 
Structural BacL.f~ll 

Acre I 0 I 
Acre 

S F  

$10 00 LF 
$2 700 00 EA 
S2 500 00 E A 
Sl 00 Oi l  LF 
S50 00 LF 
S6 00 LF 

$45 COO 00 L F 
$56 C O O  00 LF 
$88 C O O  00 L F 
S12 GOO 00 L F 

540 GO L F 

BASE ALTERNATIVE SUBTOTAL $3,858,080.80 

Constructron Contingenc~es 27'' , S1 941 681 82 
Engneer~ng 7: $270 065 66 

Construct~on Admlnistrat~on 6"; S231 484 85 

BASE ALTERNATIVE TOTAL $5,401.31 3.1 2 



APPENDIX C. HYDRAULIC CALCULATIONS 

Appendix - C :  1 





Deer Valley Road to Lake Pleasent 
68+70 70+00 130 Culvert under Lake Pleasant Parkway 4-10'X5' RBC 1340 140 705 11 
70+00 70+50 50 Deer Valley between culverts 1340 140 705 11 
70+50 72+00 150 Culvert under Deer Valley Road 4-lO'X5' RBC 1340 140 705.1 1 
72+00 91+50 1950 Channel 4 80 1.00 10224 5000 600 300 00350 344.10 9442 364 00015 389 1340 5 9  1 5  4 3  116 140 17 1.5 2 23 30 00 23.71 139.57 705 11 
91+50 92+50 100 Culvert under 99th Ave 4-lO'X5' RBC 1340 140 705 11 
92+50 11 7+25 2475 Channel 5 59 100 104 33 4500 600 300 0 0350 392 33 9670 406 0 0010 342  1340 6 6  1 5  4 15 118 140 1 5  2 21 144 15 757 85 2700 21 71 

117+25 118+25 100 Culvert under 95th Ave 4-lO'X5' RBC 1340 140 757 85 
118+25 120+60 235 Inlet Structure 5 59 100 104 33 4500 6 00 300 0 0350 392.33 96 70 406 0.0010 342 1 118 120 15 1 5  2 1340 6 6  1.5 21 27.00 21.71 144.15 757 85 
120+60 128+00 740 Channel 4 76 1 00 96 88 4500 600 300 0 0350 316 56 8905 355 0 0010 3 13 990 5 8  1 5  1 5  110 120 15 1.5 2 21 2700 21.71 134 09 658 44 
128+00 143+90 1590 Channel 3 65 100 5682 15M) 600  300 00350 11453 4871 235 00013 271  310 4 7  1 5  1 5  70 80 5 1 5  2 11 1200 1171 90 48 319 44 

91st Ave. 



Begining End~ng Length Location 
Station Station (A) 

Normal Flow Top Bollom R~ght Left Mann~ng's Welled Hydraul~c Botlorn Veloc~lty Normal Total Add'l Max Total Total Low Flow Low Flow S~de  Low Flow Low Flow Low Flow Compaction Excavat~on 
Depth Freeboard Wldth W~dth Slope Slope Roughness Area Per~meter Rad~us Slope Flow Depth Average Cut Top RMI Channel Channel Slopes Channel Channel Channel Sectlon Secllon 

Y (Flow + FB) B Zr ZI Coefic~ent A P R S V 0 2  Cut W~dth W~dth Wldth (l/3Bl Depth Top Wldth Area Per~meter 
(ft) (ft) ( Z r l )  (Z11) n (sft) (fl) (Rift) (fps) (cfs) (R) (R) (R) (ft) (R) (Z 1) (ft) (ft) (ft) (fi) (sn) 

Beardslev Rd 
20+00 28+60 860 Dayllpht to natural wash 
28+60 29+50 90 Culvert Coyote lakes fence 2 d ' X S  RBC 
29+50 37+00 750 Channel 3 48 1.00 27.91 10.00 2 00 2.00 0.0200 58 96 25 55 2.31 0.0048 8.99 530 4.5 1.5 1.5 34 40 3 1 5  2 9 9 00 9.71 37.44 158 96 
37+00 38+00 100 Culvert Z d ' X S  RBC 
38+00 47+00 900 Channel 4.24 1.00 30.96 10 00 2 00 2.00 0 0200 78 34 28.96 2 71 0 0022 6.77 530 5.3 1 5 1 5 37 40 3 1 5  2 9 9 00 9.71 40 85 187.65 
47+00 51+00 400 Batfskd Drop Structure 
51+00 56+73 573 Channel 4 46 1.00 31.83 10.00 2.00 2 00 0 0200 84 34 29 94 282 0.0016 5.93 500 5 5  1.5 1 2  38 40 3 1 5  2 9 9 00 9 71 41 83 196 34 
56+73 57+83 110 Culvert 
57+83 70+00 1217 Channel 4 46 1 00 31 83 10 00 2 00 200 0 0200 84 34 29 94 282 0 0016 5 93 500 5 5  1 5  1 2  38 40 3 1 5  2 9 9 00 9 71 41 83 196 34 
70+00 70+70 70 Culvert 
70+70 74+30 360 Channel 501 100 3403 1000 200 200 00200 10022 3239 309 00010 499 500 40 40 3 1 5  2 9 9 00 9 71 44 28 218 94 6 1  1 5  1 2  
74+30 77+50 320 Baffeled Drop Structure 
77+50 83+00 550 Channel 5 01 100 3403 1000 200 200 00200 10022 3239 309 00010 499 500 6 1  1 5  1 4  40 40 3 1 5  2 9 9 00 9 71 44 28 218 94 
83+00 84+10 110 Culvert 
84+10 113+15 2905 Channel 534 100 2903 1000 150 150 00200 9623 2926 329 00010 520 500 6 4  1 5  4 34 40 3 1 5  2 9 9 00 9 71 38 98 199 16 

113+15 114+52 137 Culvert 
114+52 121+00 648 Channel 3 92 1.00 24 70 5.00 2.00 2 00 0.0200 50 42 22.55 2 24 0.0039 7 93 400 5 1 5  1.5 31 40 2 1 5  2 8 7 50 8.71 34 44 139 38 
121+00 125+40 440 Channel 4 06 1 00 25.23 5.00 4 00 00200 53.19 25 78 206 0.0039 7.52 400 5.1 1.5 1 31 30 2 1.5 2 8 7.50 8 71 59.77 156 14 
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01 sides) 

- To u#e scole ( 2 )  or (3) project 
horirontoll~ to scole ( I ) ,  then 
use stroighl inclined line throuqh 

I 
0 and 0 scoles, or reverse as - 
Illuslroted. - 

- .8 
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-.4 

-.6 
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- . 4  
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- . 5  
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BUREAU OF PUBLIC ROADS JAN. 1963 



cmcK - DATE 

cum FCT)MC 

JOB YULB 6.1~ nDNP updo JOB NO. 0 / 7 

BUREAU OF PUBLIC ROADS JAN. I963 

HEADWATER DEPTH 
FOR BOX CULVERTS 

WITH INLET CONTROL 



CHECK DJ4m 

J o e M m  b/P ADHP updole JOB No. 3 10- 7 

CHART 8 

HEADWATER DEPTH 
FOR BOX CULVERTS 

WITH INLET CONTROL 



lnum' OF 

BY DATE c/9/61 
CHECK - DATE 

JOB UM 6 / !  HDMP Q JOB NO. 310- dl 7 

HEADWATER DEPTH 
FOR BOX CULVERTS 

WITH INLET CONTROL 

CHART 8 

BUREAU OF PUBLIC ROADS JAN. 1963 
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O/B 8 1 5 c f s / f t  

1 300 ~ n ~ s t  Hw D feet 
( I )  1.75 3.5 
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OP ,@ Entellus. DATE s\4/b/ 
- DATE 

F c D N C  

J o a Y U l s  6 / ~  R D W P  uPJ=Ie JOBNO. 5)/0.0/7 

8nnoc)e ?cork I Z ~  qzfld~ve 

CHART 8 

HEADWATER DEPTH 
FOR BOX CULVERTS 

WITH INLET CONTROL 
BUREAU OF PVBLlC ROADS JAN l%3 



l3mET OF 

BY DATE 

CHM=K - DATE 

JOB WAYB JOB NO. 

BUREAU OF PUBLIC ROAOS JAN. 1963 

CHART 8 

Q* J&?O 

&'AU 

- 12 

- I I  
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'3 
W 
r 
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K 

- I 

- 600 

- 500 
( 1 )  (2) (3) 

HEADWATER DEPTH 
FOR BOX CULVERTS 

WITH INLET CONTROL 

- 
(1) 30. to  7 5 -  

- 3 (2) 9O0ond 15. 

(B O* (antonsions 
of sidos) 

: 2 

- To u#a u a l a  ( 2 )  or (3)  proloct 
horizontally to seal0 ( I ) ,  than 
use straight inclined lina through 

- I 
0 on( 0 acolos, or raverso or  - 
illustratad. - 
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SHEET OP 

BY If f lp DATE 

CHM=K - 
CLIENT rzCDMC 

JOB HAME G/P D q P  ~ p d o - I ~  JOB NO. 3113.0 17 

I ~j,rllncj cu wr a[Dcq ~~~1 lo ie PI- m i-. i i2d 

CHART 8 

BUREAU OF PUBLIC ROADS JAN. 1-3 



8HEJfT OF 

Entellusw BY //RA DATE S//Y/O/ 

CHECK - DATE 

FcPWC 
JOB WAUE , /P ADNP U~JUL JOB NO. 3/d- 8/17 

Z,,n,dc ?@Qk @ 8 ~ ' ~ f l d @ o *  

a. 290 
%*4- 
Be I? 
use 2 0  

k 

2-10x3  : I& 

2 - 
P 
X 
0 
m 
LL 
0 
1 - 4  
I 

'3 w r 

FOR BOX CULVERTS 
WITH INLET CONTROL 

CHART 8 
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- 500 EXAMPLE 
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Illustrotrd. - 
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CHECK DATE 

,, FcDHC 

JOB V A V ~  6 / ~  4DN P u~dafff JOB NO. 3/0. 81 7 
Rn-b 7-4 d a d  9zJ f l = *  

CHART 8 
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FOR BOX CULVERTS 
WITH INLET CONTROL 
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mmm OP 
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CLIENT FCDHC 
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HEADWATER DEPTH 
FOR BOX CULVERTS 

WITH INLET CONTROL 



SHEET OF 

By DATE C~/Z./O/ 

CHECK - DATE 

c m  F C W C  



CURRENT DATE: 05-29-2001 
CURRENT TIME: 10:17:25 

PINNACLE PEAK ROAD 
Station 43+00 

1 Barrel - lO'x4' Concrete Box Culvert 
1 

FILE DATE: 05-29-2001 
FILE NAME: PP4300 

*++++*+++**++*****t*+tt+++ FHWA CULVERT ANALYSIS + * * + * * f * + f * * f f f * * * * * * * + + + +  

+ + * + * + * * * * + + * * * * * * * + + + + * + *  HY-8, VERSION 6.0 * + * * * + + + + * + * * + + * + * * + + + + + + +  
*+****++tt+t***+*+*+*+*tt++*+++++*++***+*+**+***++****+++*+*+++***+*****+*+**+++ 

I c I SITE DATA I CULVERT SHAPE, MATERIAL, INLET I 
I u I--------------------------I-----------------------------------------------j 

I L  I INLET OUTLET CULVERT ( BARRELS I 
I V  I ELEV. ELEV. LENGTH I SHAPE SPAN RISE MANNING INLET I 
INO. I (ft) (ft) (ft) IMATERIAL (ft) (ft) n TYPE I 
I 1 11332.50 1321.50 1820.03 1 1 RCB 10.00 4.00 .018 CONVENTIONALI 
1 2 1  I I 
1 3 1  I I 
1 4 1  I I 
1 5  1 I I 
1 6 1  I I 
**+*++**+*+***+++*++++*.+*****+**+++++**++*++***+**+*********+*++++***********+* 

****+******t+t***+++**t+**t*****+*++**t+******+**++***+**++*********+++++******* 

SUMMARY OF CULVERT FLOWS (cf.5.) FILE: PP4300 DATE: 05-29-2001 

ELEV (ft) TOTAL 1 2 3  4 5  6  ROADWAY ITR 
0.00 0 .0  0.0 0 . 0  0 .0  0 .0  0 .0  0 . 0  0 .00  0  

1333.87 50.0 0.0 0 . 0  0 .0  0 .0  0 . 0  0 .0  0 .00 0  
1334.68 100.0  0.0 0 . 0  0 .0  0 .0  0 .0  0 . 0  0 .00 0  
1335.41 150.0  0.0 0 . 0  0 .0  0 . 0  0 . 0  0 .0  0 .00 0  
1336.08 200.0 0 .0  0 . 0  0 .0  0 . 0  0 . 0  0 .0  0.00 0  
1336.74 250.0 0 .0  0 .0  0 .0  0 .0  0 . 0  0 . 0  0.00 0  
1337.42 300.0  0 . 0  0 . 0  0 . 0  0 .0  0 . 0  0 . 0  0.00 0  
1337.92 335.0  0 . 0  0 . 0  0 . 0  0 .0  0 .0  0 . 0  0 .00 0  
1338.93 400.0 0 . 0  0 . 0  0 .0  0 .0  0 .0  0 . 0  0 .00  0  
1348.75 450.0 0 . 0  0 . 0  0 .0  0 . 0  0 .0  0 .0  0 .00 0  
1354.20 500.0 0 .0  0 . 0  0 .0  0 .0  0 .0  0 .0  0 .00 0  

0 .00 0 .0  0.0 0 . 0  0 . 0  0 .0  0 .0  0 .0  OVERTOPPING 
* * * * * * * * * * * * * * + * + + + + * + + * + + * * * * * * * + * + * + * * * * * * * * + * * * * + + + + + + * * + + + + + + * * * * + * + + * + * * + + +  

t+t+t+**+*+*t+*+****+*********++****++*+***+**+**+++********++++++*+*******+**+* 

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: PP4300 DATE: 05-29-2001 

HEAD HEAD TOTAL FLOW % FLOW 
ELEV (ft) ERROR (ft) FLOW (cfs) ERROR (cfs) ERROR 

0.00 0.000 0 .00  0.00 0 .00 
1333.87 0.000 50.00 0.00 0 .00 
1334.68 0.000 100.00 0 .00 0.00 
1335.41 0 .000 150.00 0 .00  0.00 
1336.08 0.000 200.00 0 .00  0.00 
1336.74 0 .000 250.00 0 .00  0.00 
1337.42 0 .000 300.00 0 .00 0.00 
1337.92 0.000 335.00 0 .00  0.00 
1338.93 0 .000 400.00 0 .00  0.00 
1348.75 0.000 450.00 0 .00  0 .00 
1354.20 0.000 500.00 0 .00  0.00 

t + * * * * t * + * + t + * * + * + + * * * * * * + + * + * * * + + + + + + + * * * * * * * + + + * * * + * + * * + * + + + * + * + + * * + * + * * * * * + * *  

<1> TOLERANCE (ft) = 0.010 <2> TOLERANCE ( % )  = 1 .000  
* * + * * + t + * * * * * * + + + + * * + t + f + + + * t + * * t t + + * * . * * * * + * + + * + + + + + + * * + t + + + + * + * * + + + + * + + +  

Culvert Rating Curve 
Pinnacle Peak - Station 43+00 - 

Discharge 

Elevation 

403 

1339.5 

372 

1338.5 

306 

1337.5 

0 

1332.5 

36 

1333.5 

89 

1334.5 

157 

1335.5 

181 

1336.5 



PINNACLE PEAK ROAD 
Station 43+00 

1 Barrel - lO'x4' Concrete Box Culvert 

CURRENT DATE: 05-29-2001 FILE DATE: 05-29-2001 
CURRENT TIME: 10:17:25 FILE NAME: PP4300 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

PERFORMANCE CURVE FOR CULVERT 1 - 1( 10.00 (ft) BY 4.00 (ft)) RCB 
................................................................................ 

DIS- HEAD- INLET OUTLET 
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRIT. OUTLET TW OUTLET TW 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL. VEL. 
(cfs) (ft) (ft) (ft) <F4> (ft) (ft) (ft) (ft) (fps) (fp.5) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
0.00 1332.50 0.00 -11.00 0-NF 0.00 0.00 0.00 %-1321.50 0.00 0.00 
50.00 1333.87 1.37 -8.25 1-S2n 0.91 0.92 0.82 %-1317.98 6.09 4.17 
100.00 1334.68 2.18 -7.12 1-S2n 1.44 1.46 1.36 %-1317.51 7.34 5.20 
150.00 1335.41 2.91 -5.461-S2n 1.89 1.92 1.82 8-1317.13 8.26 5.89 
200.00 1336.08 3.58 -3.251-S2n 2.30 2.32 2.22 %-1316.81 9.01 6.43 
250.00 1336.74 4.24 -0.48 1-S2n 2.69 2.69 2.59 8-1316.55 9.64 6.86 
300.00 1337.42 4.92 4.852-M2c 3.05 3.04 3.04 %-1316.30 9.86 7.23 
335.00 1337.92 5.42 5.222-M2c 3.30 3.27 3.27 %-1316.14 10.23 7.47 
400.00 1338.93 6.43 5.872-M2c 4.00 3.68 3.68 %-1315.86 10.86 7.86 
450.00 1348.75 7.29 16.25 2-M2c 4.00 3.99 3.99 8-1315.66 11.29 8.12 
500.00 1354.20 8.24 21.70 6-FFc 4.00 4.00 4.00 8-1315.50 12.50 8.33 

* * t * t * * * * * * * t * * * * * * * * * * * * t t t t * * * * * * * * , * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

El. inlet face invert 1332.50 ft El. outlet invert 1321.50 ft 
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft 

**t*********t***********t******************************************************* 

* * * * *  SITE DATA * * * * *  CULVERT INVERT 
INLET STATION 
INLET ELEVATION 
OUTLET STATION 
OUTLET ELEVATION 
NUMBER OF BARRELS 
SLOPE (V/H) 
CULVERT LENGTH ALONG SLOPE 

* * * * *  CULVERT DATA SUMMARY 
BARREL SHAPE 
BARREL SPAN 
BARREL RISE 
BARREL MATERIAL 
BARREL MANNING'S n 
INLET TYPE 
INLET EDGE AND WALL 
INLET DEPRESSION 

. . . . . . . . . . . . . . . . . . . . . . . .  
BOX 
10.00 ft 
4.00 ft 

CONCRETE 
0.018 
CONVENTIONAL 
BEVELED EDGE (1.5:l) 
NONE 



CURRENT DATE: 05-29-2001 
CURRENT TIME: 10 :17 :25  

PINNACLE PEAK ROAD 
Station 43+00 

1 Barrel - lO'x4' Concrete Box Culvert 

FILE DATE: 05-29-2001 
FILE NAME: PP4300 

* + * f t t * + * * + t * + * * * * * * * * + * + + * + + * * t t t t * * + * + * * * * * * * * * * + * + * * * * * + * * * + + * * * + + + * * + * +  

*+ * * * * *++* * . *++++* *+ * *+ *+ *  TAILWATER * * * * * * * * * * * * * * * * * * * + + + + + + +  
* t t * + * * * * t * t * * * t * * * + * + * f * * * * * * * * * * + * + * * * + * + * * * + * + * * * * + * * * * + * * * * * * * * * + + * + + + + + + * * *  

""' USER DEFINED CHANNEL CROSS-SECTION FILE NAME: PP4300 
MAIN CHANNEL FILE DATE: 5 /29 /01  
LEFT CHANNEL BOUNDARY 0 
RIGHT CHANNEL BOUNDARY 0 
MANNING n LEFT OVER BANK 0 .000  
MANNING n MAIN CHANNEL 0 .025  
MANNING n RIGHT OVER BANK 0 .000  
SLOPE OF CHANNEL 0 .0060  f t / f t  

CROSS-SECTION 
COORD. NO. 

1 
2 
3  
4  
5  
6  
7  

* * ' * * * *  UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL 

FLOW W.S.E. 
(CfS )  ( f t )  
0 . 0 0  0 .00  

50 .00  3 . 5 2  
100 .00  3 . 9 9  
150 .00  4 .37  
200.00  4 .68  
250.00  4 . 9 5  
300.00 5 . 2 0  
335.00  5 . 3 6  
400.00  5 .64  
450.00  5.84 
500.00  6 .00  

Note :  S h e a r  s t r e s s  was c 

FROUDE DEPTH VEL. SHEAR 
NUMBER ( f t )  ( f / s )  ( p s f )  

0 .000  %-1321.50 0 .00  0 . 0 0  
0 .000  %-1317.98 4.17 0 . 3 2  
0 .000  %-1317.51 5 . 2 0  0 . 4 5  
0 .000  %-1317.13 5 . 8 9  0 . 5 4  
0 .000  %-1316.81 6 . 4 3  0 . 6 2  
0 .000  %-1316.55 6 . 8 6  0 . 6 8  
0 .000  %-1316.30 7 . 2 3  0 .74  
0 .000  %-1316.14 7 .47  0 . 7 7  
0 .000  %-1315.86 7 . 8 6  0 . 8 3  
0 .000 %-1315 .66  8 .12  0 . 8 8  
0 .000  %-1315.50 8 . 3 3  0 . 9 1  

: a l c u l a t e d  u s i n g  R. 

ROADWAY SURFACE PAVED 
EMBANKMENT TOP WIDTH 70 .00  f t  
CREST LENGTH 100 .00  f t  
OVERTOPPING CREST ELEVATION 1341 .00  f t  



CURRENT DATE: 05-29-2001 
CURRENT TIME:  10:49:58 

PINNACLE PEAK ROAD 
Station 34+00 

2 Barrel - lO'x4' Concrete Box Culvert 
1 

F I L E  DATE: 05-29-2001 
F I L E  NAME: PP3400 

. . . . . . . . . . . . . . . . . . . . . . . . . .  FHWA CULVERT ANALYSIS ++""++++"++f* *+t+++++++ 

. . . . . . . . . . . . . . . . . . . . . . . . . .  H Y - 8 ,  VERSION 6 . 0  . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I c I  S I T E  DATA I CULVERT SHAPE, MATERIAL, INLET I 
I u I--------------------------I-----------------------------------------------l 
I L I INLET OUTLET CULVERT I BARRELS I 
I V I ELEV. ELEV. LENGTH I SHAPE SPAN R I S E  MANNING INLET I 
INO. I ( f t )  (ft) ( f t )  I MATERIAL ( f t )  ( f t )  n TYPE 1 
I 1 11316.50 1316.20  50 .00  1 2 RCB 1 0 . 0 0  4 .00  .018 CONVENTIONAL1 
1 2 1  I I 
1 3 1  I I 
1 4  1 I I 
1 5  1 I I 
1 6 1  I I 
+ + + + + + + + + + + + + * + + + + + + * + + + + + i + + + * + + * * * * * + * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * i + * *  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

SUMMARY O F  CULVERT FLOWS ( c ~ s )  F I L E :  PP3400 DATE: 05-29-2001 

ELEV ( i t )  TOTAL 1 2 3  4  5  6  ROADWAY I T R  
0 . 0 0  0 .0  0 . 0  0 . 0  0 . 0  0 . 0  0 . 0  0 .0  0 . 0 0  0  

1318.70  100 .0  0 . 0  0 .0  0 .0  0 . 0  0 .0  0 . 0  0 .00  0  
1319 .08  200.0  0 .0  0 . 0  0 .0  0 . 0  0 .0  0 . 0  0 .00  0  
1319.48  300.0 0 . 0  0 . 0  0 .0  0 . 0  0 . 0  0 .0  0 .00  0  
1320.08  400.0 0 . 0  0 . 0  0 .0  0 . 0  0 . 0  0 .0  0 .00  0  
1320 .74  500.0 0 . 0  0 . 0  0 . 0  0 . 0  0 . 0  0 .0  0 .00  0  
1321.42  600.0  0 . 0  0 . 0  0 . 0  0 . 0  0 .0  0 .0  0 .00  0  
1322.14  700 .0  0 . 0  0 . 0  0 .0  0 . 0  0 .0  0 . 0  0 .00  0  
1322 .93  800 .0  0 .0  0 . 0  0 .0  0 . 0  0 . 0  0 . 0  0 .00  0  
1323 .23  836 .0  0 .0  0 . 0  0 . 0  0 . 0  0 . 0  0 . 0  0 .00  0  
1324 .74  1000.0  0 .0  0 . 0  0 .0  0 .0  0 . 0  0 .0  0 .00  0  

0 . 0 0  0 .0  0 . 0  0 . 0  0 .0  0 . 0  0 . 0  0 .0  OVERTOPPING 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

SUMMARY O F  ITERATIVE SOLUTION ERRORS F I L E :  PP3400 DATE: 05-29-2001 

HEAD HEAD TOTAL FLOW % FLOW 
ELEV ( f t )  ERROR ( f t )  FLOW ( c f s )  ERROR ( c f s )  ERROR 

0 . 0 0  0 .000  0 . 0 0  0 .00  0 .00  
1318 .70  0 .000  100 .00  0 .00  0 .00  
1319.08  0 .000  200.00  0 .00  0 .00  
1319 .48  0 .000  300.00  0 .00  0 . 0 0  
1320.08  0 .000  400.00  0 .00  0 .00  
1320.74  0 .000 500.00  0 .00  0 .00  
1321.42  0 .000  600.00  0 . 0 0  0 .00  
1322.14  0 .000 700 .00  0 .00  0 .00  
1322 .93  0 .000  800 .00  0 . 0 0  0 .00  
1323 .23  0 .000  836.00  0 . 0 0  0 .00  
1324.74  0 .000  1000 .00  0 .00  0 .00  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

< I >  TOLERANCE ( f t )  = 0.010 <2> TOLERANCE ( % )  = 1 .000  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  



PINNACLE PEAK ROAD 
Station 34+00 

2 Barrel - lO'x4' Concrete Box Culvert 

CURRENT DATE: 05-29-2001 FILE DATE: 05-29-2001 
CURRENT TIME: 10:49:58 FILE NAME: PP3400 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

PERFORMANCE CURVE FOR CULVERT 1 - 2( 10.00 (ft) BY 4.00 (ft)) RCB 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

DIS- HEAD- INLET OUTLET 
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRIT. OUTLET TW OUTLET TW 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL. VEL. 
(cis) (ft) (ft) (ft) <F4> (ft) (it) (ft) (ft) (fps) (fps) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
0.00 1316.50 0.00 -0.30 0-NF 0.00 0.00 0.00 %-1316.20 0.00 0.00 

100.00 1318.70 1.37 2.201-S2n 0.91 0.92 0.91 %-1312.21 5.47 5.20 
200.00 1319.08 2.18 2.581-S2n 1.44 1.46 1.44 %-1311.52 6.95 6.42 
300.00 1319.48 2.91 2.98 1-S2n 1.89 1.92 1.89 %-1311.00 7.93 7.23 
400.00 1320.08 3.58 3.44 1-S2n 2.30 2.32 2.22 %-1310.56 9.01 7.85 
500.00 1320.74 4.24 3.95 1-S2n 2.69 2.69 2.59%-1310.20 9.64 8.33 
600.00 1321.42 4.92 4.852-M2c 3.05 3.04 3.04 %-1310.20 9.86 8.33 
700.00 1322.14 5.64 5.38 2-M2c 3.41 3.37 3.37 %-1310.20 10.38 8.33 
800.00 1322.93 6.43 5.87 2-M2c 4.00 3.68 3.68 %-1310.20 10.86 8.33 
836.00 1323.23 6.73 6.04 2-M2c 4.00 3.79 3.79 %-1310.20 11.02 8.33 
1000.00 1324.74 8.24 7.32 6-FFc 4.00 4.00 3.79%-1310.20 13.18 8.33 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
El. inlet face invert 1316.50 ft El. outlet invert 1316.20 it 
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft 

................................................................................ 

**"* SITE DATA * * * * *  CULVERT INVERT 
INLET STATION 
INLET ELEVATION 
OUTLET STATION 
OUTLET ELEVATION 
NUMBER OF BARRELS 
SLOPE (V/H) 
CULVERT LENGTH ALONG SLOPE 

f * f * *  CULVERT DATA SUMMARY * * * * * * * f * * * * * " * * f * t f " '  

BARREL SHAPE BOX 
BARREL SPAN 10.00 ft 
BARREL RISE 4 .OO ft 
BARREL MATERIAL CONCRETE 
BARREL MANNING'S n 0.018 
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL BEVELED EDGE (1.5:l) 
INLET DEPRESSION NONE 



CURRENT DATE: 05-29-2001 
CURRENT TIME: 10:49:58 

PINNACLE PEAK ROAD 
Station 34+00 

2 Barrel - lO'x4' Concrete Box Culvert 

FILE DATE: 05-29-2001 
FILE NAME: PP3400 

................................................................................ 

*************************t TAILWATER . . . . . . . . . . . . . . . . . . . . . . . . . .  
................................................................................ 

**"* USER DEFINED CHANNEL CROSS-SECTION FILE NAME: PP4300 
MAIN CHANNEL FILE DATE: 5 /29 /01  
LEFT CHANNEL BOUNDARY 0 
RIGHT CHANNEL BOUNDARY 0 
MANNING n LEFT OVER BANK 0 .000  
MANNING n MAIN CHANNEL 0 . 0 2 5  
MANNING n RIGHT OVER BANK 0.000 
SLOPE OF CHANNEL 0 .0060  f t / f t  

CROSS-SECTION 
COORD. NO. 

1 
2 
3 
4 
5 
6 
7 

**""* UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL 

FLOW W.S.E. FROUDE DEPTH VEL. SHEAR 
( c f s )  ( f t )  NUMBER ( f t )  ( f / s )  ( p s f )  
0 . 0 0  0 . 0 0  0 .000  %-1316.20 0 . 0 0  0 .00  

100.00  3 .99  0 .000  8-1312.21 5 .20  0 . 4 5  
200 .00  4.68 0 .000  %-1311.52 6 .42  0 .62  
300 .00  5 .20  0 .000  %-1311.00 7 .23  0 .74  
400.00  5.64 0 .000  %-1310.56 7 .85  0 . 8 3  
500 .00  6.00 0 .000  %-1310.20 8 . 3 3  0 . 9 1  
600.00  6.00 0 .000  %-1310.20 8 .33  0 . 9 1  
700 .00  6.00 0 . 0 0 0  %-1310.20 8 .33  0 . 9 1  
800 .00  6.00 0 . 0 0 0  %-1310.20 8 . 3 3  0 . 9 1  
836.00  6.00 0 . 0 0 0  %-1310.20 8 . 3 3  0 . 9 1  

1000 .00  6 .00  0 . 0 0 0  %-1310.20 8 . 3 3  0 . 9 1  
Note :  S h e a r  s t r e s s  was c a l c u l a t e d  u s i n g  R. 

ROADWAY SURFACE 
EMBANKMENT TOP WIDTH 
CREST LENGTH 
OVERTOPPING CREST ELEVATION 

PAVED 
70 .00  f t  
60 .00  f t  

1323.00  f t  



Pinnacle Peak Road - 60' Wide Channel - 335 cfs 
Worksheet for Irregular Channel 

Project Description 

Worksheet Altematiie 1 - Pinnacle Peak Rd. Section 3 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Input Data 

Slope 0.006000 R/ft 
Discharge 335.00 cfs 

Options 

Current Roughness Method mproved Lotter's Method 
Open Channel Weighting Methodmproved Lotter's Method 
Closed Channel Weighting Metho Horton's Method 

Results 

Mannings Coefficient 0.029 
Water Surface Elevation 3.17 R 
Elevation Range 0.00 to 6.00 
Flow Area 62.6 R2 
Wetted Perimeter 39.16 R 
Top Width 38.18 R 
Actual Depth 3.17 R 
Critical Elevation 2.82 R 
Crlical Slope 0.011658 WR 
Velocity 5.35 Ws 
Velocity Head 0.44 R 
Specific Energy 3.62 R 
Froude Number 0.74 
Flow Type Su bcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

O+OO.O 0+24.0 0.025 
0+24.0 0+47.0 0.035 
0+47.0 0+60.0 0.025 

Natural Channel Points 

Station 
(R) 

Elevation 
(R) 

6.00 

2.50 

2.50 

0.00 

0.00 

2.50 

6.00 

Project Engineer: W. Scott Ogden 
p:\50430001 \area9\engr\fmw\options.frn2 Pentacore Engineering Inc FlowMaster v6.O [614b] 
05/29/01 11 :45:33 AM 0 Haestad Methods, lnc. 37 Brookside Road Waterbury. CT 00708 USA (203) 755-1666 Page 1 of 1 



Pinnacle Peak Road - 60' Wide Channel - 335 cfs 
Cross Section for Irregular Channel 

Projed Description 

Worksheet Alternative 1 - Pinnacle Peak Rd. Sedion 3 
Flow Element Irregular Channel 
Method Manning's Formula 
Solve For Channel Depth 

Section Data 
-- 

Mannings Coefficient 0.029 
Slope 0.006000 fVft 
Water Surface Elevation 3.17 R 
Elevation Range 0.00 to 6.00 
Discharge 335.00 cfs 

V:l L 
H:l 
NTS 

Project Engineer: W. Scott Ogden 
p:\50430001 brea9\engr\fmw\options.fm2 Pentacore Engineering Inc FlowMaster v6.O [614b] 
05R9101 11:45:51 AM 0 Haestad Methods, lnc. 37 Brookside Road Waterbury. CT 06708 USA (203) 7551666 Page 1 of 1 



Pinnacle Peak Road - 60' Wide Channel - 836 cfs 
Worksheet for Irregular Channel 

Project Description 

Worksheet Atemative 1 - Pinnacle Peak Rd. Section 3 

Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Input Data 

Slope 0.006000 WR 
Discharge 836.00 cfs 

Options 

Current Roughness Method mproved Lotter's Method 

Open Channel Weighting Methodmproved Lotter's Method 
Closed Channel Weighting Metho Horton's Method 

Results 

Mannings Coefficient 0.029 
Water Surface Elevation 4.46 R 
Elevation Range 0.00 to 6.00 
Flow Area 118.4 R' 
Wetted Perimeter 49.45 R 
Top Width 48.14 R 
Actual Depth 4.46 R 
Critical Elevation 4.05 R 
Critical Slope 0.009857 fVft 
Velocity 7.06 Rls 
Velocity Head 0.78 R 
Specific Energy 5.24 R 
Froude Number 0.79 
Flow Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
( 4  (R) 

Project Engineer: W. Scott Ogden 
p:\50430001 \area9\engr\fmw\options.fm2 Pentacore Englneerlng Inc FlowMaster v6.O [614b] 
05/29/01 1 1:46:18 AM 0 Haestad Methods, lnc. 37 Brookside Road Waterbury. CT 06708 USA (203) 755-1666 Page 1 of 1 



Pinnacle Peak Road - 60' Wide Channel - 836 cfs 
Cross Section for Irregular Channel 

Project Description 

Worksheet Alternative 1 - Pinnacle Peak Rd. Section 3 

Flow Element Irregular Channel 

Method 

Solve For 

Manning's Formula 

Channel Depth 

Section Data 

Mannings Coefficient 0.029 

Slope 0.006000 Wft 
Water Surface Elevation 4.46 R 
Elevation Range 0.00 to 6.00 

Discharge 836.00 ds 

V : l L  
H:l 
NTS 

Project Engineer: W. Scott Ogden 
p:\50430001 brea9\engr\frnw\option~.fm2 Pentacore Engineering inc FiowMaster v6.0 [614b] 
05/29/01 11:46:36 AM Q Haestad Methods, lnc. 37 Brookside Road Waterbury. CT 06708 USA (203) 755-1666 Page 1 of 1 



P '1 Identification: - Basln 1 

Bottom Area = 17.024.00 F? 
Top Area = 32,000.00 F? 

Bottom Elevation = 1.332.50 Ft 
Top Elevation = 1.338.50 Ft 

Incremental Calculation Depth = 0.50 F t  

Calculated Total Depth = 6.00 Ft 
Calculated Average Volume = 144728.53 Ft' 

Note: A minimum of 0.1 fool IS the smaUest incremental vYue that can be used 



CURRENT DATE: 06-01-2001 
CURRENT TIME: 14:46:06 

67TH AVENUE 
Station 22+52 

1 Barrel - lO'x4' Concrete Box Culvert 
1 

FILE DATE: 06-01-2001 
FILE NAME: 67182252 

++++*++*r+++++**+*+tttt*t* FHWA CULVERT ANALYSIS * * t * " * * * * * * * * * + * t t t t * t t t *  

*****t*************+***+** HY-8, VERSION 6.0 *******************t****** 

................................................................................ 

I c I SITE DATA I CULVERT SHAPE, MATERIAL, INLET I 
I u I--------------------------I----------------------------------------------- 1 
I L I INLET OUTLET CULVERT I BARRELS I 
I V I ELEV. ELEV. LENGTH I SHAPE SPAN RISE MANNING INLET I 
IN0.l (ft) ( f t )  (ft) I MATERIAL (ft) (ft) n TYPE I 
I 1 11344.00 1338.00 1000.02 1 1 RCB 10.00 4.00 .018 CONVENTIONALI 
1 2  1 I I 
1 3 1  I I 
1 4  1 I I 
I 5 1  I I 
1 6 1  I I 
***********+***********+++****t*******+*************+**********+***********+**** 

*ttt*******************t******************************************************** 

SUMMARY OF CULVERT FLOWS (cfs) FILE: 67TH2252 DATE: 06-01-2001 

ELEV (ft) TOTAL 1 2 3 4 5 6 ROADWAY ITR 
0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0 

1345.37 50.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0 
1346.18 100.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0 
1346.91 150.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0 
1347.58 200.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0 
1348.24 250.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0 
1348.92 300.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0 
1349.64 350.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0 
1350.43 400.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0 
1355.83 450.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0 
1359.08 500.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0 

0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 OVERTOPPING 
................................................................................ 

................................................................................ 

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: 67182252 DATE: 06-01-2001 

HEAD 
ELEV (ft) 
0.00 

1345.37 
1346.18 
1346.91 
1347.58 
1348.24 
1348.92 
1349.64 
1350.43 
1355.83 
1359.08 

*****t***t*********** 

HEAD TOTAL FLOW % FLOW 
ERROR (ft) FLOW (cis) ERROR (cfs) ERROR 

0.000 0.00 0.00 0.00 
0.000 50.00 0.00 0.00 
0.000 100.00 0.00 0.00 
0.000 150.00 0.00 0.00 
0.000 200.00 0.00 0.00 
0.000 250.00 0.00 0.00 
0.000 300.00 0.00 0.00 
0.000 350.00 0.00 0.00 
0.000 400.00 0.00 0.00 
0.000 450.00 0.00 0.00 
0.000 500.00 0.00 0.00 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
<1> TOLERANCE (ft) = 0.010 <2> TOLERANCE ( $ 1  = 1.000 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Culvert Rating Curve 
67th Avenue - Station 22+52 

373 

1350 

306 

1349 

Discharge 

Elevation 

433 

1351 

0 

1344 

36 

1345 

230 

1348 

81 

1346 

157 

1347 



67TH AVENUE 
Station 22+52 

1 Barrel - lO'x4' Concrete Box Culvert 

CURRENT DATE: 06-01-2001 FILE DATE: 06-01-2001 
CURRENT TIME: 14:46:06 FILE NAME: 67TH2252 
*****t*****t*****t**t*********************+***********************+********+**** 

PERFORMANCE CURVE FOR CULVERT 1 - 1( 10.00 (ft) BY 4.00 (ft)) RCB 
****+**+t******+*******~******************************************+************* 

DIS- HEAD- INLET OUTLET 
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRIT. OUTLET TW OUTLET TW 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL. VEL. 
(cfs) (ft) (ft) (ft) <F4> (ft) (ft) (ft) (ft) (fps) (fps) 

****t**t***t**********t*+******t********************************+*****+****+*+** 

0.00 1344.00 0.00 -6.00 0-NF 0.00 0.00 0.00 %-1338.00 0.00 0.00 
50.00 1345.37 1.37 -3.37 1-S2n 0.91 0.92 0.82 %-1335.01 6.09 3.67 
100.00 1346.18 2.18 -2.59 1-S2n 1.44 1.46 1.36 %-1334.19 7.34 4.31 
150.00 1346.91 2.91 -1.50 1-S2n 1.89 1.92 1.82 %-1333.61 8.26 4.75 
200.00 1347.58 3.58 -0.111-S2n 2.30 2.32 2.22 %-1333.14 9.01 5.10 
250.00 1348.24 4.24 1.62 1-S2n 2.69 2.69 2.59 %-1332.75 9.64 5.38 
300.00 1348.92 4.92 4.852-M2c 3.05 3.04 3.04 %-1332.39 9.86 5.63 
350.00 1349.64 5.64 5.38 2-M2c 3.41 3.37 3.37 %-1332.09 10.38 5.84 
400.00 1350.43 6.43 5.87 2-M2c 4.00 3.68 3.68 %-1332.00 10.86 5.90 
450.00 1355.84 7.29 11.84 2-M2c 4.00 3.99 3.99 %-1332.00 11.29 5.90 
500.00 1359.08 8.24 15.08 6-FFc 4.00 4.00 4.00 a-1332.00 12.50 5.90 

***t***************+**********************************+**********************+** 

El. inlet face invert 1344.00 ft El. outlet invert 1338.00 ft 
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft 

t+*****t******************************t***************+*************+*********** 

**"* SITE DATA * * * * *  CULVERT INVERT 
INLET STATION 
INLET ELEVATION 
OUTLET STATION 
OUTLET ELEVATION 
NUMBER OF BARRELS 
SLOPE (V/H) 
CULVERT LENGTH ALONG SLOPE 

* * * * *  CULVERT DATA SUMMARY 
BARREL SHAPE 
BARREL SPAN 
BARREL RISE 
BARREL MATERIAL 
BARREL MANNING'S n 
INLET TYPE 
INLET EDGE AND WALL 
INLET DEPRESSION 

. . . . . . . . . . . . . . . . . . . . . . . .  
BOX 
10.00 ft 
4.00 ft 

CONCRETE 
0.018 
CONVENTIONAL 
BEVELED EDGE (1.5:l) 
NONE 



CURRENT DATE: 06-01-2001 
CURRENT TIME: 14:46:06 

67TH AVENUE 
Station 22+52 

1 Barrel - lO'x4' Concrete Box Culvert 

FILE DATE: 06-01-2001 
FILE NAME: 67TH2252 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . .  TAILWATER . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

" * * *  USER DEFINED CHANNEL CROSS-SECTION FILE NAME: 67TH2252 
MAIN CHANNEL FILE DATE: 6/1/01 
LEFT CHANNEL BOUNDARY 0 
RIGHT CHANNEL BOUNDARY 0 
MANNING n LEFT OVER BANK 0.000 
MANNING n MAIN CHANNEL 0.029 
MANNING n RIGHT OVER BANK 0.000 
SLOPE OF CHANNEL 0.0035 ft/ft 

CROSS-SECTION 
COORD. NO. 

1 
2 
3 
4 
5 
6 
7 

' * * * * * *  UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL 

FLOW W.S.E. FROUDE DEPTH VEL. SHEAR 
(cfs) (ft) NUMBER (ft) (f/s) (psf) 
0.00 0.00 0.000 %-1338.00 0.00 0.00 
50.00 2.99 0.000 %-1335.01 3.67 0.29 
100.00 3.81 0.000 %-1334.19 4.31 0.37 
150.00 4.39 0.000 %-1333.61 4.75 0.43 
200.00 4.86 0.000 %-1333.14 5.10 0.48 
250.00 5.25 0.000 %-1332.75 5.38 0.52 
300.00 5.61 0.000 %-1332.39 5.63 0.55 
350.00 5.91 0.000 %-1332.09 5.84 0.58 
400.00 6.00 0.000 %-1332.00 5.90 0.59 
450.00 6.00 0.000 %-1332.00 5.90 0.59 
500.00 6.00 0.000 %-1332.00 5.90 0.59 

Note: Shear stress was calculated using R. 

ROADWAY SURFACE PAVED 
EMBANKMENT TOP WIDTH 40.00 ft 
CREST LENGTH 100.00 ft 
OVERTOPPING CREST ELEVATION 1350.00 ft 



CURRENT DATE: 05-29-2001 
CURRENT TIME: 14 :20 :11  

67=" AVENUE 
Station 14+10 

1 Barrel - lO'x4' Concrete Box Culvert 
1 

FILE DATE: 05-29-2001 
FILE NAME: 67TH1410 

*tt*********************tf FHWA CULVERT ANALYSIS *****f***f*f**********tt*t 

.......................... HY-8, VERSION 6.0 . . . . . . . . . . . . . . . . . . . . . . . . . .  
*************t****t****************************+**************+***************** 

I C I  SITE DATA I CULVERT SHAPE, MATERIAL, INLET I  
I u I--------------------------I-----------------------------------------------l 
I L I INLET OUTLET CULVERT I BARRELS I 
I V I ELEV. ELEV. LENGTH I SHAPE SPAN RISE MANNING INLET 1 
iNO.1 (ft) (ft) (ft) I  MATERIAL (ft) (ft) n TYPE 1 
I  1 11334.00 1333.82  50 .00  1 1 RCB 10.00  4 .00  .018 CONVENTIONALI 
1 2  1 I I 
1 3 1  I  I 
1 4  1 I I 
1 5 1  I I 
1 6 1  I I 
I***t*t*~*******t******************t*t*******~***.***************.************** 

* * * * * * * * * * * * + + * * * * * * + * * + * * ~ * * * * * + * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * + * * * * * * * * * * * * * * + *  
SUMMARY OF CULVERT FLOWS (c fs )  FILE: 67TH1410 DATE: 05-29-2001 

ELEV (ft) 
0 .00  

1335.47  
1336.34  
1337.06  
1337.69 
1338.30  
1338.93  
1339.65 
1340.43  
1341.29  
1342.24  

0 .00  
* * * * * * * * * * * *  

TOTAL 
0 .0  

50 .0  
100 .0  
150.0  
200 .0  
250.0  
300.0  
350.0  
400.0 
450.0 
500.0  

0 . 0  
r * + * * * + t  

1 2 3  4  5  6  ROADWAY ITR 
0 . 0  0 . 0  0 . 0  0 . 0  0 . 0  0 . 0  0 .00  0 
0 . 0  0 . 0  0 . 0  0 .0  0 . 0  0 .0  0 .00  0  
0 . 0  0 . 0  0.0 0.0 0 . 0  0 . 0  0.00 0  
0 . 0  0 . 0  0 . 0  0 .0  0 . 0  0 . 0  0 .00  0  
0 . 0  0 . 0  0 . 0  0 .0  0 . 0  0 .0  0 .00  0  
0 . 0  0 . 0  0.0 0 .0  0 . 0  0 . 0  0 .00  0 
0 . 0  0 . 0  0.0 0 . 0  0 . 0  0 .0  0.00 0  
0 . 0  0 . 0  0 . 0  0.0 0 . 0  0 .0  0 .00  0  
0 . 0  0 . 0  0 .0  0 .0  0 . 0  0 .0  0 .00  0  
0 . 0  0 . 0  0 .0  0 .0  0 . 0  0 .0  0 .00  0  
0 . 0  0 . 0  0 .0  0 .0  0 . 0  0 .0  0.00 0  
0 .0  0 . 0  0 .0  0 .0  0 . 0  0 .0  OVERTOPPING 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

................................................................................ 

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: 67TH1410 DATE: 05-29-2001 

HEAD HEAD TOTAL FLOW % FLOW 
ELEV (it) ERROR ( ft) FLOW (cis) ERROR (cfs) ERROR 

0.00  0 .000  0 .00  0 .00  0 .00  
1335.47  0 .000  50 .00  0 .00  0 .00  
1336.34 0 .000  100.00  0 .00  0.00 
1337.06  0 .000  150.00  0 .00  0.00 
1337.69  0 .000  200.00  0 .00  0 .00  
1338.30  0 .000  250.00  0 .00  0 .00  
1338.93  0.000 300 .00  0 . 0 0  0 .00  
1339.65  0.000 350.00 0 .00  0 .00  
1340.43  0 .000  400.00 0 .00  0 .00  
1341.29  0 .000 450.00 0 .00  0.00 
1342.24 0 .000 500.00 0 .00  0 .00  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
<1> TOLERANCE (it) = 0 .010 <2>  TOLERANCE ( % )  = 1 .000 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  



67TH AVENUE 
Station 14+10 

1 Barrel - lO'x4' Concrete Box Culvert 

CURRENT DATE: 05-29-2001 FILE DATE: 05-29-2001 
CURRENT TIME: 14:20:11 FILE NAME: 67TH1410 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

PERFORMANCE CURVE FOR CULVERT 1 - 1( 10.00 (ft) BY 4.00 (ft)) RCB 
................................................................................ 

DIS- HEAD- INLET OUTLET 
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRIT. OUTLET TW OUTLET TW 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL. VEL. 
(cfs) (ft) (ft) (ft) <F4> (ft) (ft) (ft) (ft) (fps) (fps) 

t*****+*******t*+******t*****************+************************************** 

0.00 1334.00 0.00 -0.18 0-NF 0.00 0.00 0.00 %-1333.82 0.00 0.00 
50.00 1335.47 1.37 1.47 2-M2c 1.08 0.92 0.92 %-1330.83 5.43 3.67 
100.00 1336.34 2.18 2.34 2-M2c 1.71 1.46 1.46 %-1330.01 6.84 4.31 
150.00 1337.06 2.91 3.062-M2c 2.25 1.92 1.92%-1329.43 7.83 4.75 
200.00 1337.69 3.59 3.692-M2c 2.75 2.32 2.32 %-1328.96 8.62 5.10 
250.00 1338.30 4.25 4.30 2-M2c 3.22 2.69 2.69 %-1328.57 9.28 5.38 
300.00 1338.93 4.93 4.852-M2c 4.00 3.04 3.04 %-1328.21 9.86 5.63 
350.00 1339.65 5.65 5.382-M2c 4.00 3.37 3.37 %-1327.91 10.38 5.84 
400.00 1340.43 6.43 5.972-M2c 4.00 3.68 3.68 %-1327.82 10.86 5.90 
450.00 1341.29 7.29 6.75 2-M2c 4.00 3.99 3.99 %-1327.82 11.29 5.90 
500.00 1342.24 8.24 7.44 6-FFc 4.00 4.00 3.99%-1327.82 12.55 5.90 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
El. inlet face invert 1334.00 ft El. outlet invert 1333.82 ft 
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft 

**********+***+********************t*********+************+********************* 

' * * * *  SITE DATA *"** CULVERT INVERT 
INLET STATION 
INLET ELEVATION 
OUTLET STATION 
OUTLET ELEVATION 
NUMBER OF BARRELS 
SLOPE (V/H) 
CULVERT LENGTH ALONG SLOPE 

' * * * *  CULVERT DATA SUMMARY 
BARREL SHAPE 
BARREL SPAN 
BARREL RISE 
BARREL MATERIAL 
BARREL MANNING'S n 
INLET TYPE 
INLET EDGE AND WALL 
INLET DEPRESSION 

. . . . . . . . . . . . . . . . . . . . . . . .  
BOX 
10.00 ft 
4.00 ft 

CONCRETE 
0.018 
CONVENTIONAL 
BEVELED EDGE (1.5:l) 
NONE 



CURRENT DATE: 05-29-2001 
CURRENT TIME: 14:20 :11  

67TH AVENUE 
Station 14+10 

1 Barrel - lO'x4' Concrete Box Culvert 

FILE DATE: 05-29-2001 
FILE NAME: 67TH1410 

* * + * + * * * + * + * + * * + + * + + * + + * + * * + + * * * + * * * * * + * * * + * * * + * * * * * * + * * * * * + + * + * + * + + * * + + * * + + + + * *  
* * * * * * * * * * + * * * * + + + * + * * * * * *  TAILWATER * * * * * * * * + * * * * + + * + * * + + * * * + *  
*******+**+****t+*++**************************+****+************+*++*+**+*++**** 

++* * *  USER DEFINED CHANNEL CROSS-SECTION FILE NAME: 67TH1410 
MAIN CHANNEL FILE DATE: 5 / 2 9 / 0 1  
LEFT CHANNEL BOUNDARY 0 
RIGHT CHANNEL BOUNDARY 0 
MANNING n LEFT OVER BANK 0 .000  
MANNING n MAIN CHANNEL 0 .029  
MANNING n RIGHT OVER BANK 0.000 
SLOPE OF CHANNEL 0 .0035  ft/ft 

CROSS-SECTION 
COORD . NO. 

1 
2 
3 
4  
5  
6  
7  

"""* UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL 

FLOW W.S.E. FROUDE DEPTH VEL. SHEAR 
(cfs) (ft) NUMBER (ft) (f/s) (psf) 
0 .00  0 .00  0.000 %-1333.82 0 .00  0 .00  

50 .00  2.99 0.000 %-1330.83 3 .67  0 .29  
100.00  3 . 8 1  0 .000 %-1330.01  4 . 3 1  0 .37  
150.00  4 .39  0.000 %-1329.43  4.75 0 .43  
200.00 4 .86  0 .000 %-1328.96  5 .10  0 .48  
250.00 5 .25  0.000 8-1328.57 5 . 3 8  0 .52  
300.00  5 . 6 1  0.000 %-1328 .21  5 . 6 3  0 .55  
350.00  5 . 9 1  0.000 %-1327 .91  5 . 8 4  0 .58  
400.00 6 .00  0 .000  %-1327.82  5 . 9 0  0 .59  
450.00 6 .00  0 .000  %-1327.82 5 .90  0 .59  
500.00 6 .00  0 .000 %-1327.82 5 .90  0 .59  

Note: Shear stress was calculated using R. 

ROADWAY SURFACE 
EMBANKMENT TOP WIDTH 
CREST LENGTH 
OVERTOPPING CREST ELEVATION 

PAVED 
40.00  ft 
75 .00  ft 

1342 .00  ft 





F5HEEl' OF 

BY DATE 

cfmcK - DATE 

CLlENT 

JOB tim /%Ah A u ~ k  amp JOB No. ?/0..0// 7 



Glendale Peoria ADMP 
Grand Ave Culvert Analysis: Elevations 
Table Grand-2.2 

Top of Roadway 
Width 

[RI 

63.5 

71 

3 1 
100 

Elevations were found using attached calculations 
'See Figure Grand-1 
'See Glendale Peoria Area Drainage Master Plan Update- Data Collection- Volume DC 
'The tailwater XS geometry, along with the culvert outlet elevation were used to create the tailwater rating curve using HY8 
' Elevations referenced from field survey information found in the Glendale Peoria Area Drainage Master Plan Update- Data Collection- Volume DC 

Estimated 

Roadway Crest 

11 48.2 

1146.3 

1144.0 
1142.8 

Beginning of 
Culvert invert 

Elevation 

1 139.0 

1140.6 

11 38.9 
1135.2 

Headwater 
Elevation* 

1148.8 

1147.4 

1146.4 
1143.4 

End of Culvert 
invert Elevation 

4 

11 38.8 

1140.2 

11 38.5 
11 34.9 

Cross 
Section 

Geometry 

Used I*' 

1 

3 

3 
4 

Size 

2 60" RCP Storm 
Drains 

3 48" RCP Storm 
Drains 

3 48" RCP Storm 
Drains 

Single 4 x10 CBC 

Cross Street 

11 0th Ave 

103rd Ave 

100th Ave 
99th Ave 

culvert# ' 

1 

2 

3 
4 

Culvert Log 

# 

199.35 

199.36 

200.86 
199.2 



Glendale Peoria ADMP 
Grand Ave Culvert Analysis: General 
Table Grand-2.1 

100yr 6hr Flow 
[cfsl 

750 

1380 

1380 
1380 

'See Figure Grand-1 
See Glendale Peoria Area Drainage Master Plan Update- Data Collection- Volume DC 
Referenced from Glendale Peoria Area Drainage Master Plan Update- Hydrology- Volume HY 

HEC-1 Flow 

Parameter ' 
[cfsl 

CS20 

CS1 OC' 

CS 1 OC' 
CS 1 OC' 

Slope 
[WfiI 

0.003 

0.005 

0.008 
0.002 

Estimated 
Length 

[fil 

87.5 

82.3 

56 
127 

Size 

2 60" RCP Storm 
Drains 

3 4 8  RCP Storm 
Drains 

3 48" RCP Storm 
Drains 

Single 4 xlO CBC 

Cross Street 

110th Ave 

103rd Ave 

100th Ave 
Grand Ave and 99th Ave 

culvert# ' 

1 

2 

3 
4 

Culvert Log 

# 

199.35 

199.36 

200.86 
199.2 



Glendale Peoria ADMP 
Grand Ave Surveyed Cross Sections 
Table Grand-I 

West of Del 
Webb between 
11 1 th Ave and 

Channel XS # 

l ~ ~ u a  Fria 
2 IWest of Del 

Cross Street 

I Webb between 
Del Webb and 

I l l l t h ~ v e  
3 IEast of Del Webb 

between Del 
Webb and 99th 

East of Del Webb 
between 99th 
Ave and New 
River 

Last Survey Shot Nearest to Roadwa) 

-- 

Slope 
IWftI 

0.00353 

0.00353 

0.00257 

0.00257 

CS 1 OC' 111 CS10' 

-- 

HEC-1 Flow Parameter 
'Hydrology 
Modification 

1OOyr 6h1 
Flow 

IcfsJ 

Exclude RA05A 

none 

Exclude route 
RX40S 

Exclude RSlOB and 
SlOA 

Invert Embankment 

Elevation 

Ifil 

1142 

1144.3 



Nornal Depth Results 

Cross-Section1 1 
Elevatlon~ 1130.39 
Depth1 4.11 
Dlschargel 750.00 
Energy Gradientl 0.0035 
Froude Nunber: 0.975 
Flow Reginel Critical 
Flow Areal 66.00 
Average Vrloclty: 11.10 
Maxinun Velocltyl 11.10 
Conposite n: 0.015 
Hydraullc Radlurl 2.63 
V e t t e d  Perlneterl 25.47 
V e t t e d  Top Vidthl 23.19 
Critical Slope: 0.0037 

f t  MSL 
f t 
cfs  
f t / f t  

GLENDALE1 PEORIA AREA DRAINAGE MASTER PLAN UPDATE 
Analysis of Existing Hydraulics: Grand Ave Channel (100yr 6hrl 





GLENDALE1 PEORIA AREA DRAINAGE MASTER PLAN UPDATE 
Analysis of Existing Hydraulics: Grand Ave Channel (100yr 6hr) 9 Entellup 

Nornal Depth Results 

Cross-Section: 3 
Elevationr 1142.55 f t  HSL 
Depth: 5.74 f t  
Discharoel 1380.00 c f s  
Energy Gradient1 0.0026 f t/f t 
Froude Nunberl 0.7307 
Flow Reglnel Subcrltlcal 
Flow Areal 137.52 sq f t  
Average Velocltyf 10.06 f t / s  
Haxinun Velocityi 12.91 f t / s  
Conposlte nl 0.0208 
Hydraulic Radlusl 2.22 f t  
Wetted Perlneter! 61.92 f t  
Wetted Top Width1 58.58 F t  

0+50 1+00  
Critical Slope: o+oo  0.0124 f t / f t  

3 



Nornal Depth Results 

Cross-Sec tionl 4 
 elevation^ 1140.20 f t  MSL 
Depths 7.15 f t 
Discharge1 3070.00 c f s  
Energy Gradient1 0.0026 f t / ft  
Froude Nunber' 0.7732 
Flow Reglnel Subcrltical 
Flow Area! 261.76 sq f t  
Average Velocity: 11.75 f t / s  
Maxinun Velocity1 14.80 f t / s  
Conposite nl 0.021 
Hydraulic Radius! 2.35 f t 
Wetted Perlneter~ 111.17 ft 
Wetted Top Width: 106.57 f t  
Critical Slope: 0.0147 f t / f t  

GLENDALEI PEORIA AREA DRAINAGE MASTER PLAN UPDATE 
Analysis of Existing Hydraulics: Grand Ave Channel (100yr 6hr) 



LEGEND 

\ 
0.0240 

O w n d  Coometry 

- - Hm Wotof Surfocr 

I lorn7 I 

_ _ - - -  Roodwoy 

0 Ovorbank Limits 

n Culwrt 

- Normal Depth (Toilwater) 

Norma Depth Raulb 

C-: 199.35 
Elovdom 114204 nMSL 

D m :  4.1 1 ft 
Dbchrrge: 750.00 & 
E m  Gradlent 0.0035 1VR 
Fmud. Numkr. 0.975 
Fkw Roglnla: Clltfal 
FbWArw: 88.88 8q ft 
AWSgeV.kdty: 1cl.80 n/8 
Mudmum Vd* 11.16 we 

1137 llmB#H 1138 OcOO 0+50 1 9 0  1+50 2 9 0  
wetW w- ~ o m p a l b  Hydtarlc top par~masr: wltia: n: wlm: 0.015 2.63 25.47 23.10 n n n 

crltk.l Slope: 0.0037 MI 

Culvert 1 

GLENDALE1 PEORIA AREA DRAINAGE MASTER PLAN UPDATE 
Analysis of Existing Hydraulics: Grand Ave Channel (100yr 6hr) fl Entellusm 



LEGEND 

\ Ground C m e t r y  

- - HY8 Wotr Surface 

_ _ _ - -  Roodway 

0 OverbankLimits 

n C U ~ H ~  

- Normal Depth (Toilwoter) 

Namd Depth ResulCl 

ciue~-s-: 188.38 
ElenUon: 1146.03 fi MSL 
~.pth: 5.83 n 
Dbch.rg.: 1380.00 ch 
En- Gndknt: 0.0028 MI 
Floud. Number: 0.7387 
Fkw Regime: Subaltld 
Fkw h a :  137.52 aq R 
Avenqe V e w  7.80 Ws 
Maxlmum Velodty: 1Vs 

1135 I I ~ ~ W  D+00 0+50 1+00 
corn- ttydmdc Radius: n: 

2.22 0.0208 n 

wsmsd ~erlmstw: 81.02 n 
Culvert 2 wolW Top wldlh: 58.58 n 

Critlal Slop: 0.0124 MI 

GLENDALE1 PEORIA AREA DRAINAGE MASTER PLAN UPDATE 
Analysis of Existing Hydraulics: Grand Ave Channel (100yr 6hr) 



LEGEND 

\ Ground Coometry 

- - HY8 W a t r  Surface 

- - - - -  Roadway 

0 Overbonk Limits 

n Culvert 

- Normal Depth (Toilwater) 

Nanul Depm Rewtla 

C d m c t l o n :  3 
Elwallan: 1144.70 RMSL 
Depth: 6.20 R 
Dhcharga: 1380.00 ch, 

Enefgy Gladlent: 0.002a ttm 
Ffwde F(Mber: 0.7387 
Flow Regime: Subcrltlcal 
Flow-: 137.52 rg R 
Aveng. Vdodty. 12.37 (VI 

Malmum Vdodw (VI 

Composite n: 0.0208 
Hydnulk W l m :  2x? R 
Wlmd Pubn&c 01.02 R 
Watsd Top Wldth: 68.68 R 
Ctitkd Slop: 0.0124 M 

GLENDALE1 PEORIA AREA DRAINAGE MASTER PLAN UPDATE 
Analysis of Existing Hydraulics: Grand Ave Channel (100yr 6hr) 

Culvert 3 



LEGEND 

\ Ground Geometry 

- - HY8 Wotr  Surfoce 

- - - - -  Roodwoy 

0 Overbonk Limits 

I Culwrt 

Norm01 Depth (Toilwater) 

NormdDepthRasum 

clou-slctlon: 188.20 
Henuon: 1140.14 nMSL 
oepm: 5.24 n 
Dbdurp.: 1300 & 
E n ~ Q m d h t  0.0028 nm 
Frwde N h .  O.T?32 
Fkw Regime: Subaltlcal 
FlowAra: m1.78 q R 

A v V . k d t y :  11.07 nla 
Mudrnun Vdodly nla 
Comporlts n: 0.021 
nydrmdic ~adlur: 2.35 n 
W M  Pulrn.(rr: 111.17 ft 
WM TOP wldlh: 108.57 n 
Mtlcal Sbp.: 

1 +M) 
0.0147 Mt 

Culvert 4 

GLENDALE1 PEORIA AREA DRAINAGE MASTER PLAN UPDATE 
Analysis of Existing Hydraulics: Grand Ave Channel (100yr 6hr) 9 Entellusm 
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BY DATJ?, (/?/o / 
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Glendale Peoria ADMP 
Hydraulic Analyis of Grand Ave 
Culvert # 199.35 at 110th Ave Iterative Data 

Zo 1148.836 
Target Q 750 
Q Total 750.1 341 38 

Difference -0.13413838 

Calculations 

Railroad Slope 0.0044551 3 

Lo 46.2388489 

Ho 0.206 

Avg Ho 0.13733333 

Qo 6.35381 726 
Roadway Slope 0.01 190476 

Z 1 1 147.52286 
H 1 1.31314286 
Avg H i  0.92608344 
Q2 223.780321 
H WID 2.01 121669 
Q from Nomo 260 
Q l  520 

Survey Data 

Spot Elevations 
UDstream 
Roadway [X,] 1148.63 
Railroad [X,] 1 150.47 

lk&Ymmm 
Roadway [X,] 1148.13 

Railroad [X,] 1143.52 

Distances (Upstream to Downstream) 
Roadway [L,] 42 

Railroad [L,] 1560 

Other Distances 

Upstream Railroad to 
Upstream Roadway [L,] 702.2 

Roadway Crest [L,] 93 

Culvert Diameter 60 
Invert Elevation [X,] 1139 

Constants 

Wier Coefficent 
# of Culverts 



' ;/uI./ B 1 
@ ,,flf$"< 'nd 6-J 

CHART. I 0 - 

10,000 
- 

I, 

EXAMPLE , ( 1  1 (2) (3) 

60 

HW - SCALE 
ENTRANCE 

40 D TYPE 

30 (1) * r i t r  
badwel l  

To n o  scale (2) or (3) Cr*loc@ 
b o f l ~ a n l a l l ~  l o  acalm ( I ) ,  than 
r e  rtrmlght I a c l l n d  llao mr~aqh 
0 an1 Q rcmlam, r rowram am 
illastratmd. 

L IZ HEADWATER DEPTH FOR 

HEADWATER SCALES 2 8 3  
CONCRETE PIPE CULVERTS 

a m g ~  or MLIC ROADS JAN m a  
REVISED MAY 1964 WITH INLET CONTROL 



IWEm OP- 

BY DATE /,/?h 1 
CHECK - DATE 

CUENT /Z'P 

JOB W M  - JOB NO. ?//0 6'1 7 







To n o  *cola (21 or (31 )relost 
h u l r r t o r I r  to acolr ( I ) ,  than 
n a  otralqbt Iac I Iad  llao tbroqh 
0 and 0 acolra, r rrwarao oa 
illaatro*od. 

i t  HEADWATER DEPTH FOR 

HEADWATER SCALES 2 8 3  CONCRETE PIPE CULVERTS 

OF MLIC ~ A O S  JI(L nos RMSED MAY 1964 WITH INLET CONTROL 



JOB WAYB JOB NO. ?//a 01 7 







- 

10,000 
CHART 1 

E 0.- EXAMPLE 4 1 )  (21 (31 

L I Z  HEADWATER DEPTH FOR 

HEADWATER SCALES 2 8 3  CONCRETE PIPE CULVERTS 

 am^^ OF WLIC ROIOS w m n  
F I E W S ~  MAY 1964 WITH INLET CONTROL 



BHeBT OP 9 Entellusm BY DATE 
CHECK - DATE 

cLlENT rC2P 

JOB AAYB fud/  /,//c\ d/nP JOB NO. ?/i a/ 7 







BY DATE <//f%'/ 
CHECK - DATE 

CLIENT /To 
JOB NAME &,&h f i , / /k  db?#P' JOB NO. 318 P/ 7 

0 &/,J s/ 
CHART 8 /9% 20 

HEADWATER DEPTH 
FOR BOX CULVERTS 

WITH INLET CONTROL 





8HmT OF 

BY DATE 

CHECK - DATE 
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Glendale Peoria ADMP 
99th Ave Surveyed Cross Sections 
Table 99th-1 

100yr 6hr 
Flow 

[cfsl 

860 

860 

660 

1370 

1980 

2300 

2300 

2540 

2540 

Roadway 
Elevation 

[fil 

1227 

1221.5 

1205 

1188.3 

1181.7 

1173.5 

1163 

1155 

1145.5 

'Hydrology 
Modification 

None 

None 
Route RSl OT 
Excluded 

No Changes 

Diversion RSl ORW 
Excluded 

Route RSl ORW 
Excluded 

Route RS1 ORW 
Excluded 

Route RSlONS 
Excluded 

Route RSI ONS 
Excluded 

Channel XS # 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Slope 
[Wftl 

0.0041 

0.0048 

0.0042 

0.0021 

0.0061 

0.0045 

0.0039 

0.0042 

0.0042 

Cross Street 

Approx 165ft N of 
Sombrero Circle 

Approx 990ft S. 
of Union Hills Dr. 
Approx 720ft S. 
of Del Webb 
Approx 220ft N. 
of Boswell Dr. 

Approx 1 100ft N. 
of Brookside Dr. 

Approx 1 150ft N. 
of Greenway Rd. 

Approx 1250ft S. 
of Greenway Rd. 
Approx 1560ft N. 
of Thunderbird 
Rd. 
Approx 630ft S. 
of Royal Ridge 
Dr. 

Invert 
Elevation 

PI 

1221.8 

1216.2 

1204.4 

1184.5 

1181.4 

1168.7 

1158 

1 150.4 

1140.3 

HEC-1 Flow Parameter 

CS3OB 

CS3OB 

CS 10s' 

CSlOQ 

CS100" 

CSlOK' 

CSIOK' 

CS 1 OG' 

CX40 (CS 1 OD) 

WS Elevation 

[ftl 

1226.28 

1220.65 

1205.8 

1 189.6 

1183.7 

1 174.7 

1164.2 

1 156.4 

1146.6 



Glendale Peoria ADMP 
99th Ave Culvert Analysis: General 
Table 99th-2.1 

IOOyr 6hr Flow 
[cfsl 
860 
860 
860 
860 
1370 
1990 
2060 
2060 
2540 
2540 
2540 

2690 

'See Glendale Peoria Area Drainage Master Plan Update- Data Collection- Volume DC 

See Glendale Peoria Area Drainage Master Plan Update- Hydrology- Volume HY 

1506s additional flow from Grand Ave Channel Spillover 

'Original Concentration Point Slightly Modified to Show Channel Flow Only (See Surveyed XS Table) 

Slope 
[Wftl 

0.0041 
0.0048 
0.0048 
0.0048 
0.0021 
0.0061 
0.0045 
0.0039 
0.0042 
0.0042 
0.0042 

0.0042 

Culvert ID 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 

12 

HEC-1 Flow 

Parameter 
[cfsl 

CS3OB 
CS3OB 
CS3OB 
CS3OB 
CSlOQ 
CSlOO 

CSlOKM 
CSl OKM 
CSlOG' 
CSlOG' 
CSIOG' 

CSlOD' 

Cross Street 

Saddle Ridge Dr. 
Concho Circle 
Union Hills Rd. 
Del Webb Blvd. 
Boswell Blvd. 
Brookside Dr. 

Greenway Blvd. 
Boswell Blvd. 

Unk. 
Thunderbird Rd. 
Royal Ridge Dr. 

Grand Ave. 

Culvert Log # ' 
199.2 
199.19 
199.18 
50.14 
199.16 
199.15 
199.14 
199.13 
199.12 
199.10 
199.9 

199.1 

Size 

single 4' x 10' 
single 3' x 10' 
double 3' x 8' 

5 48" 
double 4' x 10' 
double 4' x 10' 
double 4' x 10' 
double 4' x 10' 
double 4' x 10' 
double 4' x 10' 
double 4' x 10' 

double4'x 10'8 
single 9x10' 

Estimated 
Length 

[ftl 
70 
60 
80 
120 
60 
60 
150 
60 
50 
750 
80 

85 



Glendale Peoria ADMP 
99th Ave Culvert Analysis: Elevations 
Table 99th-2.2 

' See Glendale Peoria Area Drainage Master Plan Update- Data Collection- Volume DC 

Tailwater Normal Depth Used (See Surveyed XS Table For Cross Section Details) 

water Surface Elevation Found Using HY8 
'Culvert bends 90 degrees into the channel along Del Webb Blvd. From the Glendale Peoria Area Drainage Master Plan Update- Hydrology- Volume HY, 230cfs overtops 99th Ave 

Downstream Cross Section Geomoetry Used to Determine Overtopping Depth 



Normal Depth Rssulta 

Cma&adon: 1 
ElsvaUon: 1226.28 

m: 4.50 
Diecharge: 860.00 
Energy Gradient: 0.0041 
Froude Number: 0.7813 
Fkw Reglme: Subultlcal 
Flow Area: 91.43 
A m g a  Vdodty: 8.42 
Maxlmum Velodty: 8.61 
Composite n: 0.0182 
Hydraulic Radlus: 2.02 
W M  Perlrneter: 45.16 
W M  Top Wldth: 44.21 
Crltlcal Slope: 0 . w w  

I 

8 w GLENDALEI PEORIA AREA DRAINAGE MASTER PLAN UPDATE 
W 

"nalysis 8 of Existing Hydraulics: 99th Ave Channel (100yr 6hr) 
Y 1 Cross Section I at: 165ft N. of Sombrero Circle 



Normal Depth ReauL 

CmmSectbn: 2 
ElaMtlon: 1220.65 
Deph: 4.47 
Di8cho~0: m . 0 0  
Energy Gradient: 0.0048 
Fmuda N u r n k  0.8287 
Flow Regime: Sutlcducal 
Flow h a :  88.55 
Average Velocity: 8.83 
Madmum Velodty: 9.98 
Cornpoab n: 0.0188 
Hydmulk Radius: 2.08 
W M  Perlrnatar: 41.59 
Wetted Top Wldth: 40.80 
Crltlcal Slope: 0.0084 

I 

a [L: GLENDALE1 PEORIA AREA DRAINAGE MASTER PLAN UPDATE 
W 

"nalysis B of Existing Hydraulics: 99th AVe Channel (100yr 6hr) 
2 1 Cross Section 2 at: 990ft S. of Union Hills Dr. 



1210 

1208 

1208 

1207 

Nwnur D* Raulb 
1m 

c n l n - s ~ :  3 
Usva(bn: 1205.84 fl MSL 

1205 D*: 1.65 tt 

Dbch.rgs: m.00 c(b 

1204 E n m  (3Rdient 0.0042 Mt 
Fmde Number. 0.8719 
mow R.glm: Subcrltlcal 

1203 FIOW ~ r u :  134.88 q n 
Avmmga V.bdty: 4.88 ith 

1202 Mdmun Vdodty: 5.80 Ws 
Cornposh n: 0.0218 
Hydmulk RmSw: 1.11 R 

1201 W . t W  Pahater 121.34 n 
w e w  Top Width: I l l  I S ( :  

120.82 n 
1200 0.OoM Mt 

0- O*W 1*00 1+M) 2+00 

3 

CLENDALEI PEORIA AREA DRAINAGE MASTER PLAN UPDATE 
Analysis of Existing Hydraulics: 99th Ave Channel (100yr 6hr) 
Cross Section 3 at: 720ft S. of Del Webb Dr. 



- 
Elovaurn: 

D.p(h: 
M.chup: 
En- M l e n t :  
F d a  Mumbar: 
Flow-: 
F l o w h e x  
A-Vdodty: 
MaxhwmVekity 
Compodb n: 
Hydnullc Radius: 
W ~ P s r l m s b r :  
Wetbd Top Width: 
CrttW skqm: 

- 

GLENDALE1 PEORIA AREA DRAINAGE MASTER PLAN UPDATE 
Analysis of Existing Hydraulics: 99th Ave Channel (100yr 6hr) 
Cross Section 4 at: 220ft N. of Boswell Dr. 



1186 N a a l  Depth Reom 

chmsadm 6 
1184 UwaUon: 1183.87 

m: 2.41 
1183 Muge: 1980.00 

m Gfadlent: 0.0061 
Fmude Number: 0.88 

1182 F b w ~ :  Crllkrl 
Fbw &ma: 227.11 

1181 AmmgmV.kdly 8.87 
h4mdmun VJodty: 

J / ! / ! 1 / I I - n :  
11.04 
0.0218 

1180 
090 0+50 l+OO 1% 2*00 ~ u l l c R d l u a :  1.73 

5 
W a l M  Pwlnw(.r: 131.16 
W a d  Top Wldth: 130.55 
Clltlal S b :  0.0078 

R MSL 
n 
da 
Mt 

GLENDALE1 PEORIA AREA DRAINAGE MASTER PLAN UPDATE 
Analysis of Existing Hydraulics: 99th AVe Channel (100yr 6hr) 
Cross Section 5 at: 1100ft N. of Brookside Dr. EnteUusN 



Nomvl Depth Renulh 

Cmm-SuUon: 
Elsvmnon: 
D.p(h: 
-: 
E m  Wlent: 
Fmuds Number: 
Row Rsgme: 
FbwAna: 
Avorap Vsbdty: 
Maxhun Velody: 
canpoab n: 
Hythulk Radua: 
wdw Pwmstv. 
Wetid Top Wldm: 

1106 l1tkBk&kl 0*00 0+50 im 1+50 2m CmtaIslop.: 

6 

- 
6 
1174.70 RMSL 
6.12 R 
W00.w c#a 
0 . m  fun 
0.7W1 
Subcrltlml 
213.38 aq It 
10.78 Ma 
1324 Ws 
0.0218 
1.82 n 
117.08 n 
115.41 n 
0.010 nm 

1 a GLENDALEI PEORIA AREA DRAINAGE MASTER PLAN UPDATE 
W 

L( cn Analysis of Existing Hydraulics: 99th Ave Channel (10Oyr 6hr) 
G 1 Cross Section 6 at: 1 l5Oft N. of Greenway Rd. - 



Cmu-Ekclbn: 
Elnntlon: 
Deplh: 
Dlrchalp: 
Enmgy Gmdlent 
Froude Number 
flow Ragblle: 
Flow AmE: 
A m V w  
MudmumVdod(y: 
Conpalb n: 
Hydnullc M l u s :  
Wdbd P d *  
W.lbdTopWld(h: 
CtiUd Slop.: 

GLENDALE1 PEORIA AREA DRAINAGE MASTER PLAN UPDATE 
Analysis of Existing Hydraulics: 99th Ave Channel (100yr 6hr) 

1 Cross Section 7 at: 1250ft S. of Greenway Rd. 



N m l  Depth k?u~l(r 

Cmus.ctlon: 
E l d o n :  
m: 
madlarge: 
Encqy Ondlent 
Fmude Number: 
flow R*: 
flow h: 
Avoraw V d W :  
M d m m  Vdodty: 
Cornpaits n: 
Hydnulb R.db 
w.md Puinwtr: 
W.md Top Wld(h: 

crlacal slope: 

. . 
I 

2 a GLENDALEI PEORIA AREA DRAINAGE MASTER PLAN UPDATE 
W 

8 rn Analysis of Existing Hydraulics: 99th Ave Channel (100yr 6hr) 
hi Cross Section 8 at: 1560ft N. of Thunderbird Rd. 



N m l  D.pm R r u l b  

ciU&&h: 9 
Elomtion: 1148.6~ n MSL 
W: 8.38 n 
Dhchupe: 2640.00 c(b 

Enmy Gndknt: 0.0042 n/ll 
Froude Numba: 0.7602 
Fbw R m e :  Subaltical 
Fbw Amm: 238.25 mq It 
Avsnge Vdodty: 10.73 WD 
Mudmvn Velodty: 13.01 WD 
Camposh n: 0.0217 
H ~ ~ ~ U I I C  MUD: 1 .w n 
W.(w Prlnwbr: 119.22 ft 
Wabd Top M: 117.81 R 

1140 0.0175 
o+oo 0*50 la0 la 2 m  

9 

I 

s a 
W 

m 

a 

GLENDALEI PEORIA AREA DRAINAGE MASTER PLAN UPDATE 
Analysis of Existing Hydraulics: 99th Ave Channel (100yr 6hr) 
Cross Section 9 at: 630fi. S. of Royal Ridge Dr. 



LEGEND 

\ Qmund Geometry 

- - - - -  Roadway 

0 OwhnkLlmlb 

- Normal Depth (Tahvabr) 

Culvert 1 

N w l  Depth Rsru)b 

Cror-SocUon: 
Elsnllon: 
Depth: 
Dbdurga: 
~ Q n d s n l :  
F f u u d a N ~ .  
Fkrv Regime: 
Fkw Am: 
AmgaV.kd(y :  
m M  V.lodty: 
b f tpaab n: 
Hydmlk Radkn: 
Watsd Peh*  
Wdbd Top Wldth: 
cllucal s o p :  
Bad( Water Uevalkn: 

- 
188.20 
12zs.z~ n MSL 
3.51 n 
4W.W da 
0.0048 nm 
0.7727 
subcrlucal 
54.82 . q R  
8.20 Wa 
8.20 (Va 
0.018 
1.71 it 
32.04 R 
31.20 n 
0.008 

1227.198 n MSL 

Analysis of Existing Hydraulics: 99th Ave Channel (100yr 6hr) 



LEGEND 

\ Qmund Geometry 

- - HY8 w.twsumcs 

- - - - -  Roadway 

0 OwrbankUmlb 

n 1225 

Clllvert 1224 

1223 

1222 

- Normal Depth (lalhvatsr) Normd Depth Rwdb 
1221 

Cmmw3dbn: 189.19 
Elmmtbm 1218.73 i t  MSL 

1220 DW: 3.55 n 
Dhoharg.: 450.00 cfa 

1219 Energy Grndbnt: 0.0048 nm 
F ~ u ~ o  Nunba~ 0.T117 
Fkw Regime: Subcrftical 

1218  kwh 54.55 q n 
A V V . b d t y :  827 Rls 

1217 Mudmum Vdodly: 827 Rls 
Canpwb n: 0.018 
~ y d d l c  ~adiur: 1.73 n 
W.(M Pulmaw: 31.53 ft 
W.(W Top Wldm: 30.72 ft 

1215 1 . 1 8 8  0*00 O+M) 1tW l*M) 2- Clltlcal BackWatorElsuatbn: Slop.: 0.008 1222.56 nm RMSL 

Culvert 2 

GLENDALE1 PEORIA AREA DRAINAGE MASTER PLAN UPDATE 
Analysis of Existing Hydraulics: 99th Ave Channel (100yr 6hr) 9 Entellus- 



LEGEND 

\ h u n d  Gsomstry 

- - HY8 wabr Surfam 

- - - - -  Roachmy 

0 CnwbmnkLlmlb 

n Culm 

- Namnl DeptA (TaIhnter) 

Nomul D m  Rerulta 

C~m&achm 199.18 
Elwdbn: 1215.30 ft MSL 

D.p(h: 3.58 n 
-: 4m.w cfa 
Energy G m d l ~  0.0048 nm 
Fmuda Numk. 0.T718 
Flaw Ro@M: SubaiUcal 
F l o w k r :  54.32 rqft 
A m  Vdodly: 8.30 RIs :::I\\ W r m m  Vdocny: 0.30 ft/s 
C o m m b  n: 0.018 
Hydnulk R.gm: 1.74 R 
W.LM pmil~utar 31.18 n 
W.LM Top Hlldm: 30.35 ft 

1210 
Clmcd Slope: 0.008 MI 

OIOO 0+50 1+W 1 +50 2+00 Back Wabr Elmdon: 1217.58 lt MSL 

Culvert 3 

CLENDALEI PEORIA AREA DRAINAGE MASTER PLAN UPDATE 
Analysis of Existing Hydraulics: 99th Ave Channel (100yr 6hr) E(g Entellus- 



LEGEND 

\ Qmund Gaanatry 

- - HY8 W h r  S u k  

- - - - -  Roedway 

0 0vsrb.nkLlmlb 

n culm 

- Normal Depth (Tahuatsr) 

Nomul D.pm Fbsulb 

crm&don: 8 
Elwatkn: 118928 n MSL 
Depth: 522 ft 
Dhch.rg.: 1370.00 ch 
~~~ 0.0045 Mt 
Fmuda N m k  0.8221 
Fkw Rq$glm: Subcrlllal 

1162- 

1181- 

~ k w k s a :  1a.83 ~ q n  
Avwrg.V.kdty: 10.89 fUs 
Mmdmum VmMly 1128 (Vs 

CanpoJt. n: 0.0205 
Hydmlc Radlus: 1.84 ft 
WOIJ~I POII~&X 89.90 n 
W ~ T o p ~  88.50 fi 

llBO-7 
O+OO 0+50 1+00 1 +50 2+00 Cltblslop.: 0.0141 Mt 

Culvert 5 

GLENDALE1 PEORIA AREA DRAINAGE MASTER PLAN UPDATE 
Analysis of Existing Hydraulics: 99th Ave Channel (100yr 6hr) 9 Entellus- 



LEGEND 

\ Gmund Geometry 

- - - - -  Roadway 

0 Omrb.nkUmlb 

- Mmnl Depth T T ~ ~ e J r )  

Culvert 6 

Namd Depth R r u b  

c- 
Ebvltkn: 
Depth: 
DhdurgeJ: 
€nugy Gndknt 
Frad.  Flumkr: 
Flaw R m :  
. = k w h :  
AvanPeVdocny. 
Mdmum Vdodtyl 
h p m h  n: 
Hydnulo Rndlm: 
W d  PafimeW 
W d  Top width: 
Crltlal Slope: 

GLENDALEI PEORIA AREA DRAINAGE MASTER PLAN UPDATE 
Analysis of Existing Hydraulics: 99th Ave Channel (100yr 6hr) 



LEGEND 

\ Omund Oeomstry 

- - HY8 Water Surfam 

- - - - -  Roadway 

0 OvetbankUmlb 

n Culvert 

- Normal Depth (TahntM) 

N O ~ O I  mpm h u b  

198.14 
1188.58 ft MSL 
5.95 R 
2060.00 cts 

Ewqy Gmdknt: 0.0045 nm 
F m W  N u m h  0.7787 

Subdtial 
101.14 aqft 

A m q p  Vdodty. 10.77 Rlr 
Muhwrn Vebclty: 12.87 n/r 

0.0118 
Hydmulc Rculua: 1 .68 ft 
Wstlsd PmrlmaSr: 113.37 R 

111.23 n 
0.0205 Mt 

Back Water Elmdon: 1170.20 n MSL 

Culvert 7 

GLENDALE1 PEORIA AREA DRAINAGE MASTER PLAN UPDATE 
Analysis of Existing Hydraulics: 99th Ave Channel (100yr 6hr) # Entellusm 



LEGEND 

\ Qmund Ommaby 

- - HY8 W d r  Surlacs 

- - - - -  Roadway 

0 OMrtunkUmlb 

n CulVerl 
1185 

1184 

1183 
Normal Depth (Tallmt.r) 

1182 

Nanul Depth Rerdts 
1181 

Cmu-8- 199.13 
Elsurlkn: 

1180 
1181.08 RMSL 

D m :  8.02 R 
M a r g o :  2080.00 cts 

1159 Enufgy Gndent: 0.0039 nm 
Fmudr Numb 0.7122 
Flow Raglme: 

1158 
Subdl ld 

Flovv h a :  207.87 eq R 
~mg. vdodty: 0.93 (VS 

iin ~odmum vdodlyl 1232 (VS 
Can- n: 0.0219 
Hydralc Radius: 1.81 

1156 
n 

W.md Pwlrmbr: 115.09 R 
W . m d T o p M  113.04 R 

I155 CrlUal slop.: 0.019 nfl 
O+OO i +M) 2+00 ~ l c k  water flmnon: 1162.27 R MSL 

Culvert 8 

GLENDALE1 PEORIA AREA DRAINAGE MASTER PLAN UPDATE 
Analysis of Existing Hydraulics: 99th Ave Channel (100yr 6hr) 9 EntellusTY 



LEGEND 

\ Gmund Geometry 

- - HYB WaterSuhce 

- - - - -  Ro-Y 

0 OMrbankUmlb 

0 Clllvert 

- Namnl Dspm (Tabwater) 

NcalTml Dopal R e l l h  

C l 0 U - s ~ :  189.12 
Ebmtbn: IISS.M) ~ M S L  
DEW: 8.10 n 
Dhch.rge: 2540.00 cfa 
Enugy ondm 0.0042 Rm 
Fmude Mmber: 0.7347 
Fkw Regime: Suballlal 
F k w h :  244.91 q Il 
A ~ a V d o d t y :  10.37 Wa 
Mdmum Vmlodv. 13.45 (Vm 

Compo#lb n: 0.027. 
ttydnvllc ~tmd~ua: 2.06 n 
wattad wmebsr. 110.55 n 
W. tW Top Wldth: 117.37 tl 
Crl(k.1 Slop: 0.0167 Rm 
e.06 w a w  Ekntkn 1158.08 11 MSL 

Culvert 9 

GLENDALE1 PEORIA AREA DRAINAGE MASTER PLAN UPDATE 
Analysis of Existing Hydraulics: 99th Ave Channel (100yr 6hr) 



LEGEND 

\ Ground Qaom&y 

- - HY0 Wabr Surfam 

- _ - - -  Roadway 

0 Omrb.nkUmlb 

1 Culvall 

- Normal D.p(h (Takwater) 

Maid Depth Rwultr 

C K N D - ! ~ ~  1ee.10 
0.cntkn: 1 1 5 1 . ~  ~ M S L  
Daplh: 8.20 n 
Dhchrge: 254000 ch 
Enugy G R d h t  0.0042 nm 
Fmude Number 0.7409 
Flow R q l n u :  Subcrltlal 
FkwArw: 230.33 aq R 
AvaageVdod(yl 10.02 Ws 
Mdmum V d w  13.50 
Canpomlb n: 0 . m  
Hydnullc  MI^: 2 n 
W.M pwlnwtw: 11e.Ie n 
W W  Top Wldlh: 110.92 n 
C M  Slop: 0.0175 WIt 

1+50 2+M) b c k  Watr  Flecntlon: 1152.00 R MSL 

Culvert 10 

GLENDALE1 PEORIA AREA DRAINAGE MASTER PLAN UPDATE 
Analysis of Existing Hydraulics: 99th AVe Channel (100yr 6hr) @ Entellusm 



LEGEND 

\ Qmund Goomatry 

- - HY8 W.twSur(acs 

- - - - -  Roadway 

0 0wrb.nkLlmlb 

n Culvacl 

- Nomnl Depm (Tallwasr) 

N o m l  Depth Raeulb 

c-: 100.0 
Elmtlon: 1148.80 I? MSL 
w: 8.34 11 
Dbdurge: 2540.00 ch 
E l M I W W M  0.0042 nm 
Frouda Nunber. 0.7556 
Flowr R.gmr: Sllbaltlcal 
Fl0wAr.x 235.32 q R 
A ~ v d o d l y :  10.81 RI. 
Mudmum Vdodty: 13.70 We 
Compoits n: 0.022 
Hydnulk Radlus: 1 .w 11 
W W  PwlmaW: 118.08 It 
Wettad Top Wldlh: 118.61 R 
crlad Sbpe: 0.0179 ftR 

8.k w.br Ekultlon: 1140.75 ~ M S L  

Culvert 1 1 

GLENDALE/ PEORIA AREA DRAINAGE MASTER PLAN UPDATE 
Analysis of Existing Hydraulics: 99th Ave Channel (100yr 6hr) 9 EntellusN 



LEGEND 

\ Gmund Geometry 

- - HY8 Water Surfam 

- - - - -  Rodway 

0 Dverb.nkUmlb 

n Culvert 

Normal Dew (TaIhntsr) 

Nomul Depth Rmdh 

c luns -se  4 
Usmtbn: i i ~ ~ z a  n MSL 
~ m :  7.15 n 
DMlaQa: 3070.00 cfs 
Emgy Gndmt: 0.0028 nm 
Fmuda Numbw. O.T?32 
Fkw Regime: Suba lW 
FkwArw: 281.76 q n 
A m g e  Vdodly: 11.75 (Va 
M u l m m  Vdocny: 14.80 lh 
Compdb n: 0.021 

1131 ~ydrmtk wkrr: 2 . 1  n 
w a  pmtlmobc 111.17 n 
watt4 Top w m  108.57 n 

1130 llxB##a OIOO 0+50 1- 1 +50 2+00 CilnalSlop.: 0.0147 Mt 

Culvert 12 

GLENDALE1 PEORIA AREA DRAINAGE MASTER PLAN UPDATE 
Analysis of Existing Hydraulics: 99th Ave Channel (100yr 6hr) 9 Entellus- 





-a 2 
BY /J DATE 2,/7,ll~. 

CHECK - DATE 

CuENT 

JOB W A K E  /kIrdh .A///& JOB NO. ?/a a/ 7 



GLENDALE1 PEORIA AREA DRAINAGE MASTER PLAN UPDATE 
Analysis of Existing Hydraulics: Greenway Channel (100yr 6hr) 



GLENDALE1 PEORIA AREA DRAINAGE MASTER PLAN UPDATE 
Analysis of Existing Hydraulics: Greenway Channel (100yr 6hr) @ Entellusm 



11m 

11M 

11m 

1 1 P  

1181 

1110 
-Rand" 

1 1 n  

1 in 

1171 

1174 

1173 

1111 

1171 

3 

Fb-.UDm* - ~ n u r - - i l n n n  
m-ramdLhl- 

GLENDALE1 PEORIA AREA DRAINAGE MASTER PLAN UPDATE 
Analysis of Existing Hydraulics: Greenway Channel (100yr 6hr) 9 Entellur 

. 

- 
" % m ~ t * , r i a o H o a ~ ~ i a o ~ 4 ~ 0 ~ * ~ , u h a , r i a o &  



11a. 

11m & 0 4 0 1 Q D 1 + m ~ H b w b o h s o u m u a ~ ~ u p 7 a o  

4 

m - - 1 m m &  - -W-.11?*PI  
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Glendale Peoria ADMP 
Weir Wash Channel Surveyed Cross Sections 
Table Weir-1 

"Hydrology 
Modification 

Only Basin N26B 
and Route RN250 
contribute to the 
channel flow 

Only Basin N26B 
and Route RN250 
contribute to the 
channel flow 

None 

None 

Channel XS # 

1 

2 

3 

4 

Slope 
[Wfil 

0.01433649 

0.00941326 

0.00376264 

0.00477352 

Cross Street 

118th Mile 
Northwest of 
Channel 
Intersection with 
Terramor Blvd. 
South Side of 
Residential Lots 
along Parsons 
Rd., and 69th 
Ave. 

113rd Mile South 
of Jornax Rd., 
Along 67th Ave. 

1110th Mile South 
of Jomax Rd., 
Along 67th Ave. 

Invert 
Elevation 

[fil 

1352.7 

1381.63 

1403.54 

1407.83 

WS Elevation 

[fil 

1357.3 

1386.31 

1409.57 

1413.1 

HEC-I Flow 
Parameter 

CN27" 

CN27" 

CN250 

CN250' 

100yr 6hr 
Flow 

[ck l  

1020 

1020 

1015 

980 



Glendale Peoria ADMP 
Weir Wash Channel Culvert Analysis: General 
Table Weir-2.1 

1, 7 1 200.15 
See Figure Weir-1 
See Glendale Peoria Area Drainaf 
' Referenced from Drainage lnfrastl 
' Referenced from Glendale Peoria 
' Elevations referenced from field s~ 

Cross Street 

Under Terramar Blvd, 
Approx. 114 Mile North of 

Happy Valley Rd. 
Under Unidentified 

residential road, Approx. 
114 Mile North of Happy 
Valley Rd. and 518 Mile 

West of 67th Ave. 

Under 67th Ln., at Approx. 
114 West of 67th Ave. 

Under Desert Moon Way, 
Along 67th Ave. 

Under 67th Ave., at 
Approx 318 Mile South of . . 

Jomax Rd. 
Under 67th Ave.. at Jomax 

Rd. 
Under Approx. 64th Ave. 

Alignment and Jomax Rd. 
Alignment 

Size 

4- 4 x 10 Concrete 
Box 

4- 4 x 10 Concrete 
Box 

4- 4 x 10 Concrete 
Box 

4- 4 x 10 Concrete 
Box 

4- 4 x 10 Concrete 
Box 

4- 4 x 10 Concrete 
Box 

4- 4 x 10 Concrete 
Box 

~ength' slope ' 
[fil [Wfil 

100 0.006000 

B Master Plan Update- Data Collection- Volume DC 
~cture Report for Terramar,Coe and Van Loo Consultants Inc, 1996 

rrea Drainage Master Plan Update- Hydrology- Volume HY 
vey information found in the Glendale Peoria Area Drainage Master Plan Update- Data Collection- Volume DC 

Parameter ' 



Glendale Peoria ADMP 
Weir Wash Channel Culvert Analysis: Elevations 
Table Weir-2.2 

Estimated 
Roadway 

crest 

1352.1 

1369.7 

1399.0 

'See Figure Weir-1 
See Glendale Peoria Area Drainage Master Plan Update- Data Collection- Volume DC 
Elevations referenced from field survey information found in the Glendale Peoria Area Drainage Master Plan Update- Data Collection- Volume DC 

'The tailwater XS geometry, along with the culvert outlet elevation were used to create the tailwater rating curve using HY8 
" Section at channel intersection used 
'Culvert assumed to be operating under inlet control, analyzed using attached FHWA Chart 8 

Cross Street 

Under Terramar Blvd, 
Approx. 114 Mile North of 

Happy Valley Rd. 
Under Unidentified 

residential road, Approx. 
114 Mile North of Happy 
Valley Rd. and 518 Mile 

West of 67th Ave. 

Under 67th Ln., at Approx. 
114 West of 67th Ave. 

Under Desert Moon Way, 
Along 67th Ave. 

Under 67th Ave., at 
Approx 318 Mile South of 

Jomax Rd. 
Under 67th Ave., at Jomax 

Rd. 
Under Approx. 64th Ave. 

Alignment and Jomax Rd. 
Alignment 

HY8 Software 

culvert#' 

1 

2 

3 

4 

5 

6 

7 
+ Elevations were 

Size 

4- 4 x 10 Concrete 
Box 

4- 4 x 10 Concrete 
Box 

4- 4 x 10 Concrete 
Box 

4- 4 x 10 Concrete 
Box 

4- 4 x 10 Concrete 
Box 

4- 4 x 10 Concrete 
Box 

4- 4 x 10 Concrete 
Box 

Headwater 
Elevation* 

1351.29 

1368.3 

1396.18 

Culvert Log 
# 

200.25 

200.22 

200.21 

200.2 

200.17 

200.26 

200.15 
found using 

Culvert Outlet 

Elevation ' 

1345.66 

1362.43 

1390.16 

1396.90 

1409.44 

1410.75 

1428.97 

Cross Section 
Geometry Used 

1,6 

1 

1 

2 

2 

3" 

4.. 

Not Available 

TOP of Roadway 

Width 

[fil 

55 

65 

46 

Culvert Invert 

Elevation ' 

1346.3 

1363.42 

1390.65 

1397.62 

1410.88 

141 1.6 

1430.7 



Normrl Depth b u l b  

c-: 
Eb&!an: 
Depth: 
M.Ch.rg0: 
~ n q y  Ondlent 
Froude Number: 
flow Roghn.: 
flow h 
AmmQa Vdodty. 
Maxlrnum Vdodty: 
Compoalb n: 
Hydnullc Rrdhm 
W a W  p.rlnutrr: 
W M  Top Wldm: 
C N a l  Sbpe: 

R MSL 
n 
ch 
rvn 
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Nomul Depth R w d  

Ciuu-Sectbn: 2 
U m b n :  i ~ a . 3 1  n MSL 
Depth: 4.60 11 
M r r g e :  1020.00 cb 
Energy Gmdknt: 0.0094 M 
Fmde Number 0.4772 
Fkw Reglme: Subaltld 
FkwAM: 174.14 eq R 
Average Vabdty: 5.88 ftls 
W m u m  Velodty 8.15 IVs 
Canporlts n: 0.0422 
~ y d m l c  ~aditm: 2.14 n 
w . 1 ~  ~arfmater: 81.38 n 
w . 1 ~  TOP wldlh: 8037 n 
Crmml Slop: 0.0439 1VR 
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N m l  DeptB Rmub 

Crw&dbn:  3 
0.mtkn: 1400.51 ~ M S L  
m: 8.03 n 
Dhchrge: 1015.00 clh 
Energy Oradlent 0.0037 W 
Frmd. Numkr: 0.3248 
Fkw R m ~ l m :  Subcrmal 
Fkw Am: 224.43 rqn 
Awmga Velodly: 4.52 fun 
Mudmum Vdodty: 4.87 fu8 

Cornpath n: 0.0387 
Hydnllc Rdlua: 2.60 t 
ww Perlmotw: 83.40 n 

0+00 Wated Top Wld(h: 82.18 n 

3 CrHlal Slope: 0.037 Wn 
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CmuSectiar: 
E l d o n :  

Dep(h: 
Dlschqs: 
Energy &adlent 
Fmuds N u m k .  
Flow R m :  
flow AKN: 

A m p  Vdodty: 
MardmurnV.bdty: 
Compoalt. n: 
Hydnullc R o b :  
wdtd PelhWk 
Wetlmd Top Wdm: 
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Culvert 2 

LEGEND 

\ C3mund Geometry 

- - H Y B  Water Surface 

- - - - -  Roadway 

0 ~ n k U m l b  

cldvw( 

- Nomnl Depth Water Surfam (Tahmbr) 
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CrOrg- 

Usn(bn: 

m: 
DMmrg.: 
Enagy G n d b n t  
Fmud. Numbr 
Fbw Rsglme: 
Flow- 

~vsnOsVdod(y: 
Mudmum V.kdy: 
Canpoalb n: 
Hydnulc Mlu: 
w e w  P~~ 
wamd Top m: 
Crltlal skp.: 



LEGEND 

\ Ground Oeom&y 

- - HY8 W . t w S u h  
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Culvert 
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Culvert 3 

Nomul DqIUI Rsrub 

cma&abn: 2 
Elsvatlon: 1384.01 

apm: 4.68 
Dlrchug.: 1 m . w  
Energy Gradlent 0.0094 
Fmnb Nu* 0.4772 
Flav Rq#ne: Bubal(lal 
F k m h  174.14 

A-V.lOdy: 5.w 
Mudmum Vdodty: 8.15 
Comporlb n: 0.0422 
HydnJlc R u J h  214 
Wattad Pd-. 81.38 
Wsttsd Top Hlldm: 80.37 
cliadsbp.: 0.WQ 











SHEET OF 

BY HAA DATE 05-SepOl 

PROJECTGlendaIelPeor~a ADMP Update CHECK DATE 

LOCATIO 83rd Ave Bas~n outlet JOB NO. 

Normal depth in a circular channel 



APPENDIX D. LEVEL I1 AND LEVEL I11 PUBLIC MEETING FLIERS 

Appendix - D: 1 



1 eliminate or minimize drainage problems. The GlendalelPeoria ADMP Update will: 

@ consider neighborhood character and community recreational needs; 
/ @ evaluate archaeological, biological, and other environmental factors; 

@ identify cost-effective drainage solutions that provide maximum community benefits; and 
8 involve the community in the development of the plan. 

m* -G i *= L 

-.....test Regior 

3rd Avenue Region 

@ Identify and evaluate existing regional 

I 
and neighborhood drainage problems 
within the study area. :---- r-- -. -* ILr E 

J Develop cost-effective solutions to 
drainage problems that are sensitive 
to natural and cultural resources, 
enhance the neighborhood's 



Your GlendaleIPeoria ADMP Update study team has been very busy since the last set of public information meetings held in 
March 2000. The team completed the data collection phase of the project in March and has been busy compiling and analyzing 
the data. The team has developed a complete summary of important considerations including community needs and public 
opinion, existing biological and cultural resources, visual and landscape character, existing and proposed development, 

C 
proposed zoning, proposed equestrian, multiple-use, and park facilities in the study area In addition, the team analyzed how 
and where rainfall runoff flows within the project study area. The team has developed important hydrologic models leading to  
a solid understanding of the drainage characteristics of the watershed. =,, , -- - 

w &-4r-m*zi< - 1:5Ln%~i&'";.5P332-~ 
SF-*=- -"..- ; %\'& 2- =<* -- -- .- p -- * - A  @e.yw~-~--;b , - .,tL*< :* t 3-z.; dl- 

Analysis of all the collected data allowed the team to  develop and evaluate a host of potential drainage solutions appropriate 
for each region of the study area. The study team has given the potential drainage solutions an initial evaluation to  identify any 
fatal flaws and are now presenting them to the community through this second set of public meetings for additional 
su itions and ideas 

Evaluation of the environmental and visual resources, analysis of the hydrologic models, and assessment of the multiple-use 
opportunities in the study area led the study team to  focus on four subregional planning areas (shown on front cover). These 
areas are referred to as Northwest Region, the on, and the Pinnacle Peak Road 
and 67th Avenue Region 

The team spent the past several months developing and evaluating potential drainage solutions for each subregional planning 
area.This phase of alternatives development and evaluation focused on designing cost-effective regional drainage solutions that 
are sensitive to  natural and cultural resources, enhance the neighborhood's character, and are acceptable to  the community. 
All proposed solutions will be able to  safely convey the 100-year storm event (a storm that has a I% chance of occurring in 
any given year), and compliment regionally planned trails and recreational facilities. The potential drainage alternatives for 
each subregional planning area are further previewed in this brochure. 



83rd Avenue 
~egion 

design a regional drainage solution 
that will safely convey flows to the 
New River by making efficient use 

channels and storm drains south of Williams 

Road. During larger storm events these 

Proposed drainage features include: 

Road and 83rd Avenue t o  reduce peak flo 

two open collector channels from 87th 

Avenue t o  the ba 

along 83rd Avenue t o  intercept flows f 

the north; and 

Alternatives 

from 87th Avenue, storm drain outlet, open 
\ 

Existing Ground channel collector along 83rd Avenue from the 

J no*. 

Alternative 2 - same as Alternative I except a 

combination storm drain an 

collector along 83rd Avenu 

Alternative 3 - do nothin 

600' > 1 30'-1 
A' hid--' 

AdvantagesIDisadvantage 
Open channels, as proposed in Alternative I. ar 

generally less expensive, easier t o  maintain, and 

offer multiple-use opportunities not provided 

by storm drains. Storm drains, as proposed in 

Alternative 2, can be constructed in existing 
isting Ground 

rights-of-way. 



Design a regional drainage system 
to safely convey runoff to the Agua 
Fria River. 

~tormwater runoff from the northern porti 

of the subregion sheet flows south into t 

urbanizing areas. Runoff from larger stor 

will reach and overwhelm existing chann 
, .,-y.-~-.r;:.- 

along DeerValley and Beardsley Roads. g~-=&tk:,3i ~~=$&*g:;<.f-yi;; 
?*~zv5?5+&+~:~~.:v" , ,$ ..&Ad ".. .-- ...-.x...=> - -:&: mc;'F:;n;-z --;: 

Proposed drainage features include:E3g;~~<~,~4<:;z: 

@ a combination storm drain and open channel 

along Pinnacle Peak Road from 87th Avenue 

intercept fl I 
Road; 

@ an open channel along Rose Garden Lane t c  

convey flows from the DeerValley Road 

channel t o  the Agua Fria River; 

@ improvements t o  the existing channel along 

Beardsley Road; 

@ preservation of existing natural washes 

Northwest 
Region 

Alternatives 1 C ' 

I 
-.&-seE.LF-F y to  9 1 st Avenue, then an open channel t o  the -ZZ~~Z~;:F=-~:F -:...----% - r----i= --i 

-->= r-&-:==e*- =ZF--..* 

Agua Fria River to  intercept flow from the ~ ~ F ~ ~ c y = E = ~ 2  :-- -. &-br--=-:3z Z Z s  
..-=- ,L=eFLL=-- - 

north; --Ye- - . .*z~=~-.~-~~< 
e 5 - ~ ~ p 3 ~ - ~ g ~ = - ~ ~ ~  --. - 
=&.&&- --.- +y=+- --~-+;pZ.z~~ --.- @ an open channel along DeerValley Road t o  ,* P ~ = - - Z  -..77 ,.LL .+ 

between Pinnacle Peak Road and Rose 

Garden Lane; and 

I @ a regional detention basin near Pinnacle Peak 

Road and 9 1 st Avenue t o  reduce peak flows 

1 thus reducing required outlet channel sizes. 

section. ' Alternatives 
4lternative I - Pinnacle Peak Road storm 

I 
Jrain and channel from 87th Avenue t o  the 

Agua Fria River, Deer Valley Road channel 

from Lake Pleasant Road t o  107th Avenue 

:hen south t o  Rose Garden Lane, Rose 

I Garden Lane channel from existing natural 

wash near 95th Avenue alignment t o  Agua Fria 

River, improvements t o  Beardsley Road 

channel, preservation o f  existing natural ' Existing Ground 



7 7 

Northwest 
Region 

ernawes 3 6 4 

I alignment on Deer Valley Road t o  107th 

I 
Avenue then south t o  Rose Garden Lane and 

west t o  the Agua Fria River. 

Alternative 4 - same as Alternative 3 

I including the regional detention basin near 

- varies 2 
I I 

Pinnacle Peak Road and 9 l st Avenue. 

Alternative 5 - do nothing. s$sE 
*~d,."?<,rn"" 

AdvantagesIDisadvantages 
Capturing flows slightly farther north, asEeg$ 

proposed in Alternatives 3 and 4, has the&B% 

advantage of somewhat smaller channel@&z] 
@&%, " 

designs. Flow in the existing natural washes "=* =; -3 
intercepted further north. However, more&..:z& 
flow is allowed t o  reach the Beardsley Road@$ 

*&&:$:*- 
Channel and the WestbrookVillage detentionfxs$ 

areas as flows south 

1 not collected. 

I 
The detention basin included in Alternatives 2 
and 4 has the advantage of reducing the peak 

flows entering the system, resulting in smaller 

channel designs, and of providing an open 

space o r  recreational amenity for the region.>;$&:, 

All the Alternatives, with the exception ok&Zi' - . * -- 
Alternative 5, have the advantage oe325; 

23~y~*- 
complimenting the regionally p l anned~d~~uc  

* - 
equestrian trail connecting the New and ~~uaT$$cg 

Fria Rivers along Pinnacle Peak Road. >gpf. *--- e . 



Proposed Channel -Alt. 1 & 2 
Proposed Channel - Alt. 3 & 4 

Detention , : Basin 

residential construction leaving flows with no 
clearly defined outfall t o  the New River. Large 

flow south of Patrick Lane in an unpredictab 

alignment connecting Rock Springs 
with the New River; 

near Patrick Lane; and 

@ a detention basin near the HappyValley Roaa 
alignment t o  reduce peak flows,, x&s:@ 

:ap;qg*$- 
Alternatives 
Alternative I - open channel east t o  New 
River along Patrick Lane alignment. 
Alternative 2 - same as Alternative I including 
detention basin. T*Z$ Alternative 3 - open c anne southeast from 
Pinnacle Peak Road t o  New River. 
Alternative 4 - same as Alternative 3 including 
detention basin. ;m;f=g**&&*x~' p*:qgs .%9g;-gGB%&$&+ 2@2&2 
Alternative 5 - do nothing. & ~ t - ~ ~  

&e$&%i~-wy*~3;~;~ 
Advantages/Disadvantages gm 
The Patrick Lane channel alignment, as 
proposed in Alternative I, is the shortest route 

Rock 8pdngs 
Region 

t o  the New River and the least disruptive of 
the natural watershed characteristics. The I 

I / 
Abandoned Wash Existing ~ m u n d '  

I 

southeastern channel alignment, as proposed in 
Alternative 3, is slightly more disruptive of the 
watershed but has a more favorable slope. The 
detention basin included in Alternatives 2 and 4 
has the advantage of reducing peak flows, 
resulting in smaller channel designs, and of 
providing a recreational amenity for the region. 



) Proposed Basin 
D Proposed Channel -A l t  l & 2 - Proposed Channel - Al t  3 & 4 

I 
Existing Natural Wash 
Section Location 

to safely convey flows to the New 

t 

east to overwhelm existing drainage facilities 

ZZsF -, -- 2 - -- - ----- 
Proposed drainage features include: s-3 - -- 
@ a drainage channel along 67th Avenue f r o m i  

nearvilla Linda, south to Pinnacle Peak Road then 
west to the New River; *ir--l- 

&-%I- - - - - --- 
- - . - @ a natural-appearing channel along the E-~ 

- ' 1 Road and 67th Avenue to reduce peak flows thus 
I I reducing required channel sizes. 

, 1 existing wash alignment between 67th Avenue to 
Pinnacle Peak Road then west to the New River; I and 

@ are 

Alternative I - drainage channel along 67th Avenue 
and Pinnacle Peak Road. 
Alternative 2 - same as 
detention basin, 
Alternative 3 - natural-appearing channel along 
existing wash alignment 
Pinnacle Peak Road then west along Pinnacle Pea 
Alternative 4 - same as 

Alternatives I and 2 have the advantage of using 
existing rights-of-way for channel construction. 
Alternatives 3 and 4 have the advantage of providing 
additional recreational potential for the region. All 
the Alterilatives (with the exception of Alternative 5) 
compliment a regionally planned equestrian trail 
along Pinnacle Peak Road. The optional basin 
included in Alternatives 2 and 4 provides an 
opportunity for enhanced recreational uses within 
Thunderbird Park. 



rilyn DeRosa, Project Manager 
ontrol District of Maricopa County 

Phone: (602) 506-4766 
E-mail: mdr@mail.maricopa.gov 

Entellus, Inc. 
Phone: (602) 244-2566 

E-mail: bonarmj@Entellus.com 



TI lood Control District (District) of Maricopa County has teamed up with the cities of Glendale and Peoria to prepare an 
area drainage master plan (ADMP) update for the GlendalelPeoria area of central Maricopa County. The area drainage master 
plan identifies drainage problems without consideration of political boundaries and has developed a plan that will eliminate or 
minimize drainage problems. The GlendalelPeoria ADMP Update: 

@ identifies and evaluates existing regional and neighborhood drainage problems using "state of the art" engineering techniques 
@ considers neighborhood character and community recreational needs 
g evaluates archaeological, biological, and other environmental factors 
@ identifies cost-effective drainage solutions that provide maximum community ben 
@ involvesahe community in the development of the plan 

I 

I 
I I Otudy Location 

I 

@ Identify and evaluate existing regional 
and neighborhood drainage problems 
within the study area. - - .I--, T-7++ , l  

. c . r :  . . . . ., , 1 

1 ., I" .* 
a , *  

-. . ? .  

@ Develop cost-effective~s~lutions to 
drainage problems that are sensitive 
to natural and cultural resources, 
enhance the neighborhood's - - !.: - I 
character, and are acceptable to the 
community. 



suggestions and feedback. 

Road, a regional detention basin at 83rd Avenue and PinnacE 
Peak Road, and an outlet storm drain 

The Northwest Region received the 
Attendees preferred a channel on Pinnacl 

-- 

described in this handout. 

Y 

Multiple-use opportunity such as recreation 
Consistency with development ordinances 

Construction impacts 



83rd Avenue 
Region F Y -- :-----a---- . - -- - . - - - -- 

Recommended Basin 

7 section  LO^ 
Recommended Channel 

I I I I Recommended Storm Dra 

P 

I 
33rd Avenue hosts several existing drainage 
channels and storm drains south of Williams 
Road. During larger storm events these existing 
channels will be easily overwhelmed by flows 
+om as far north as Jomax and Happy Valley 
roads. 

Recommended Alternatives include: 

@ A regional detention basin near Pinnacle Peak 
Road and 83rd Avenue to  reduce peak flows. 

@ An open channel collector from 87th 
Avenue along Pinnacle Peak Road to intercept 
flows from the north. 

@ An open channel collector from Calle Lejos 
along 83rd Avenue to  intercept flows from the 
north. 

@ A storm drain outlet from the basin 
connecting with existing 83rd Avenue facilities 
south of Williams Road. 

Lonceprual a~ercn or 

Detention Basin I 
section 

Note: These Recommended Alternatives would 
require the purchase of additional rights-of-way 
impacting several properties and potentially 
several residences along Pinnacle Peak Road and 
83rd Avenue. 

Future RoauWdy 
Channel 

I- 85' - I 201-1 
Estimated Costs 

Q Drainage Improvements Cose $2.0 mil. 
Q Landscape Improvements Cost: $0.7 mil. 
6) Right-of-way Cost: $2.9 mil. 

Total Cost $6.2 mil. 

im xi st in^ Ground 
(See map for location) I 

Recc ...... ~nded Basin Future Roadway 

600' 1 1 20'-1 Benefits 
@ Open channel colleaors from the north and 

west will be generally less expensive, easier to 
maintain, and offer multiple-use opportunities 

not provided by storm drains. 

@ The storm drain outlet t o  the south can be 
'Existing Ground 1 constructed in existing rights-of-way. 



Sketch of Earthen Channel ; 
o f  the subregion sheet flows south into 

urbanizing areas. Runoff from larger storms 

will reach and overwhelm existing channels 

along DeerValley and Beardsley Roads. 

" ?commended Alternatives include: - An open channel collector o r  storm drair 
along Pinnacle Peak Road from 87th 

Avenue t o  the Agua Fria River t o  

intercept flow from the north. wp?-,* -2. I$g * v  *w $&k+*<q"'&:.;. 
@ To intercept and convey flows froiii"s"of* 

of Pinnacle Peak Road t o  the Agua Fria Recommended Channel Future Roadway 

River, a long sinuous open channel varies 105' to 125' 80' -1 
collector along DeerValley Road from near 

the 95th Avenue alignment, turning south c 
along Lake Pleasant Road, then west along 

Rose Garden Lane t o  the Agua Fria River. 

@ Improvements t o  the existing open channel 
collector along Beardsley Road. 

0 Preservation of existing natural washes 

between Pinnacle Peak Road and 

Rose Garden Lane. 

I Note; These Recommended Alternatives 

would require the purchase of additional 

rights-of-way impacting several properties and 

1 potentially several residences along Pinnacle I Recommended Channel Future Roadway I 
Peak Road and Rose Ga 

varies 55' to I 13'- 90' -1 
Estimated Costs 

(See map for locatio 



Recommended Future Roadway Recommended 
Channel Channel 

23'- 34'+ 23' 

Section ( 

(See - 
Recommended Future Roadway Recommended 

Channel . Channel . 

Develop a drainage system to I 
I safely convey runoff through the <c +& % :. ;' . ': 

subdivision. ,t;,z a t  ::, T;: 
, j %4 

'&; .$>g 
?at@&> 

T This residential community is a mixture of Peoria and 
Maricopa County developments that occurred 
independently over time. As a result there is no 
clearly defined drainage system. Runoff from large 
storm events exceeds the street capacities and ponds 
at several locations in this study area. 

Recommended drainage features include: 
Regrading and possible paving of 85th, 87th, 
88th, 89th, and 90th Avenues. 
Regrading of Williams Road andvia Montoya 
to prevent upstream ponding. 

@ New shallow Box Culvert crossings of Deer 
Valley Road at 85th, 87th, and 89th Avenues. 
A storm drain collector along 85th Avenue from 
Williams Road tovia Montoya. 
An open channel collector along 85th Avenue 
fromVia Montoya to DeerValley Road, 

Benefits 
@ The system provides maximum protection 

available from a I 0-year storm. 
This solution is the least cost solution and 
would have low maintenance costs. 
The improvements can be implemented 
in conjunction with proposed MCDOT 
paving projects already planned in the 1. 



This solution will provide protection 

) from a 100-year rainfall event for 
existing and proposed development I 

@ The overall system will provide 

protection from a I 00-year storm. 

@ This alternative is one of the lower cosi 

alternatives developed for this region. 

The system will be designed for relatively 

low maintenance cost by includinp 

natural desert landscaping. 

@ This solution provides an opportunity t o  
construct a multi-use pathwaylequestriar 

trail linking the Agua Fria River t o  New 

"'ter along Pinnacle Peak Road. This has 

,. eviously been identified in Peoria's 

Trails Master Plan. 

@ The preservation of natural washes until 

they can be incorporated intc 

development ensures that adequatc 

drainage will be maintained from now 

through 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 

t o  existing developments, and maximizing 

the potential for the improvements t o  be 

incorporated into future development. 

This would result in an aesthetic amenity 

as each portion of the natural looking 

drainage facility is integrated with tht 

next. 

@ The recommended improvements a v o i ~  

cultural resource sites and would be 

landscaped t o  match the visual charactel 

of the adjacent areas. 

The recommended channel locations take 

advantage o f  existing channel and 

--tention facilities along DeerValley Road 

Rose Garden I ane. - 
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Existing Natural V +  

L Section Location ' - *- . 
1 ,n 

Develop a drainage solution 
safely convey runoff to the N-.. 

Rock Springs Creek south of Patrick Lane 

has been disturbed by mining operations 

and residential construction leaving flows 

with no clearly defined outfall t o  the New 

River. Large flows in Rock Springs Creek 

will have no access t o  New River under 

1 
( ! 

Pinnacle P--'- 

f 
Patrick Lane - 

- " 8  

. + I  

P 

I current conditions and will flow south of 

Patrick Lane in an unpredictable manner. 

Recommended Alternative includes: 

8 Leave natural channel and manage the 
regulatory floodway and floodplain as 

recently identified. 

Section ( 

Floodway 2 

I Estimated Costs 
N o  cost anticipated. 

I Benefits 
I e Delineation of the floodplain allows the 

' 
1 City of Peoria to  regulate development 

in the area ensuring residences are safe 

from flood hazards. 

8 This non-structural solution is the 

lowest cost alternative. 

i This alternative results in no adverse 

impacts t o  existing biological and 

cultural resources, and provides 

opportunity t o  use the natural 

In fnr Inratinn) 
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I Pinnacle Peak 
RoadandG - c 

67th bvenueJ' 
Region1 Y 

Section Q 
Recommended Channel Future Roadway 

1- 6Q'+901-1 1 
(See map for location) 1 

Develop a regional dramage 
system to safely convey runoff to 
the New River. 

in poorly defined channels, joining runoff from the 
east to ovewhelm existing drainage facilities 
southwest of Pinnacle Peak Road and 67th Avenue. 

Recommended Alternative includes: 
8 A drainage channel along 67thAvenue from near 

Villa Linda, south to Pinnacle Peak Road then 
west to the New River. 

Note: The Recommended Alternative would 
require the purchase of additional rights-of-way 
impacting several properties and potentially several 
residences along Pinnacle Peak Road and 67th 
Avenue. 

Estimated Costs 3:" 

&ig r *$-- . * s  A 

*.21, 8 Drainage Improvements Cost: $2.5 mil. 
8 Landscape lrnpmvemcnts Cost: $0.4 mil. gF$&e 
8 Right-of-way Cost: $ 1.4 mil. a%:;: 2y + 

8 Total Cost $4.3 mil. p2#**- & *  w,** c%+-&<$?: 
&@ f 

s.*-s>*4 *$F2zbq * - 
3 g- * && * 

Benefits &$ggggF*; 
@ The system provides proteaion from a h*-%&'dgp8#? ;* L%A&L 

IOO-year storm for areas both upstream %+ 
and downstream of h e  improvements. " 

$2+-a-qsg 
8 This alternative is one of the lower cost - - "$"' 

alternatives developed for this region. 
The system will be designed for relatively low 
maintenance cost by including natural desert 
landscaping. 

8 This solution provides an opportunity to  extend 
the multiuse pathwayIequestrian trail on 
Pinnacle Peak Rmd. 

8 The irnwovements can be incorporated into 

' I  fuu~re roadway development which will result in 
E!:etch of Earthen Channel 

an integrated rratlvral looking drainage facility that 

1 can be considered an aesthetic amenity. 
I @ The proposed improvements avoid cultural 

I resource sites and will be landscaped to mat& 

I the visual character of the adjacent areas. 



mediately following this final public information meeting, your 
ilendalelPeoria ADMP Project Team will finalize the 
,ecommended Alternatives report. This report will include 
etailed descriptions of the Recommended Alternatives, the 
enefits that each Alternative will provide, a cost estimate for 
onstruction and long-term operation and maintenance, a 
onceptual design for each Recommended Alternative, and an 
nplementation and funding strategy. The plan will be submitted 
3 the District and the Cities of Peoria and Glendale. The Project 
earn will also be presenting the Recommended Alternatives at 
he Peoria City Council's Study Session on May 22,200 1. 

Nhat Level of Flood Protection is Provided? 
'hese improvements are designed to convey runoff from a 100- 

,ear storm. A 100-year storm means a storm that has a one 
percent chance of happening in any given year. This is typically the 
highest level of protection that regional drainage solutions are 
esigned for. 

When Will Improvements be Completed? 
Completion will depend upon funding. A realistic timeframe is 
three to 10 years. The first and most important step is to  have 
the plan approved and adopted by the District's Board of 
Directors, and the Peoria and Glendale City Councils. Once the 
plan has been approved and adopted, then the Recommended 
'ilternatives identified in this study can be prioritized for funding 

I and included in the District, and Cities of Peoria and Glendale 
budgeting processes 

What Can I Do? 
If you feel that the drainage improvements proposed by this study 
are important for your neighborhood and the Cities of Peoria 
and Glendale, contact your City Engineering Department and let 
them know which Recommended Alternatives you would like to  
see prioritized and funded, and why. 

; Entellus, Inc. '. . 
: 2255 North 44th Street . . 

Suite 125 
, 

Phoenix,Arizona 85008 . 

We thank you for your help and participation in the 
development of the GlendalelPeoria ADMP Update Study. It is 
with your participation and continued support that we will be 
able to achieve effective drainage improvements that will not 
only provide flood protection but that will be a sustainable 
community asset. 
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Comparison of Alternatives 

Alt 1 Alt 2 Alt 3 Alt 4 

Cost 
Drainage Improvements $2.76 M $ 10.72 M $8.27 M $8.30 M 
Landscape Improvements $2.58 M $ 1.51 M $1.41 M $ 1.91 M 
Right-of-way $2.80 M $ 1.45 M $1.33 M $2.10 M 
Total Cost $ 8.14 M $ 13.68 M $11.01 M $ 12.31 M 

Residences Purchase 21 0 0 0 

Reliability Best Poorest Poor Better 

Maintenance Required Low Very High High Medium 
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Traffic Volume Estimates 

Avg. cars per hour at peak travel times 

Roadway Year 2001 Year 2007 Increase 
Factor 

(Carslhour) (Carslhour) 

Pinnacle Peak Road 31 3 82 1 2.6 

83rd Avenue 158 2329 14.8 

Current level of service I@ A" Free flow with low traffic volumes 
classification 

Projected year 2007 level It El1 or 'I FI1 Unstable traffic flow with short stoppages 
of service classification to forced flow at slow speeds; lines of 

vehicles at certain locations 
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rLOOD CONTROL DISTRICT O r  MARICOPA COUNN 

W o u b ~ i c  Meetings 

Thursday, September 21, 2000 
6:30pm - 8:OOpm 

Sunrise Mountain High School 
Lecture Hall 

21200 North 83rd Avenue 
Peoria, Arizona 85382 

Key 
4 ;MarrhISHeeung 

b m n  L o u r m  
~ - I ~ ~ ( L B w  O H ~ ~ ~ I S -  

R o b l a h  Fa," R o b b n h F a u l  

DeerValley Rd ...... ii I 

Mounmln 
I 

Wednesday, September a. 2000 
6:30pm - 8:OOpm 

Pioneer Elementary School 
Cafeteria 

63 15 West Port Au Prince 
Glendale, Arizona 85306 

High School 

I .?,. 

The Hood Control District (District) 
of Maricopa County has teamed up 
with the cities of Glendale and 
Peoria to prepare an area drainage 
master plan (ADMP) update for the 
Glendale/Peoria area of Maricopa 
County. An area drainage master 
plan identifies flood control 
problems without consideration of 
political boundaries and develops a 
plan that will eliminate or minimize 
flooding problems. 

j 
Bardrlcy Rd u 

4 It I 1: - 10 - - 
0. m 

'2 - 

This is the second in a series of 
three public meetings hosted by the 
District. The purpose of these 
meetings is to inform the 
community about the project and 
seek your input. 

n 

Z 
L 

5 

h e n 7  Rd 

Thundcrbtrd Rd 

A brief presentation will be made at 
6:45pm by members of the study 
team. Opportunities for the public to 
identify issues and concerns related 
to the study will occur after the 
presentation. Each meeting will 
focus on the specific problem areas 
shown on the map and key above. 
We hope you can attend one of 
these meetings and give us your 
comments on the GlendalePeoria 
ADMP Update. 

- 

'\ /.* 
' \<.:A<=- ** 

s\P,on,r 
Elemenuv 

School 

f 
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In conformance with the Americans with 
Disabilities Act, requests for special 
needs will be addressed. For additional 
information or to submit comments on 
this project, please contact: Marilyn 
DeRosa, Flood Control District of 
Maricopa County, Phone: (602) 506- 

& 
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n e Q h b o ~ - ~ g  
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damcter, aud are acceptable 
68 the comtmtty. 



Area Drainage Master Plan Update March '00 

We're working to make 
your neighborhood safe! 

The Flood Control District 
of Maricopa County 

in cooperation with: 

Entellus, lnc. 
Pentacore Arizona 

Logan Simpson Design Inc. 
LTM Engineering, Inc. 

QtudY Purpose 

The Flood Control District (District) of Maricopa County has teamed up with the cities of Glendale and Peoria to prepare 
an area drainage master plan (ADMP) update for the GlendalelPeoria area of central Maricopa County. An area drainage 
master plan identifies flood control problems without consideration of political boundaries and develops a plan that will 
eliminate or minimize flooding problems. The GlendalelPeoria ADMP Update will: 
8 identify and evaluate existing regional and neighborhood drainage problems using "state of the art" engineering techniques; 
8 consider neighborhood character and community recreational needs; 
@ evaluate archaeological, biological, and other environmental factors; 
g identify cost-effective flooding solutions that provide maximum community benefits; and 
8 involve the community in the development of the plan. 

Qtudy Background 

The original GlendalelPeoria ADMP was completed in 1987. 
Since that time, development of the area has increased 

significantly. The population of Glendale and Peoria 
increased by 97% and 586%, respectively, between 1980 and 
1997. Existing drainage facilities are not sufficient to meet 
the needs of this ever-increasing urbanized area. The 
GlendalelPeoria ADMP Update will reflect the combined 
efforts of the District and the two cities of Glendale and 
Peoria to cooperatively solve the area's drainage problems. 

Qtudy Location 

Key: 

)Study 
'* Area 

Known 
Problem 
Areas 

Miles 
I 
0 1 2 3  



Area Drainage Master Plan 

oet Involved 

We invite you to get involved in the study process. There 
will be an opportunity to give your initial comments at 
the first series of public meetings. If you have questions 
about this study, please contact: 

Marilyn DeRosa, Project Manager 
Flood Control District of Maricopa County 
Phone: (602)506-4766 
E-mail: mdr@mail.maricopa.gov 

or  

Mike Bonar, Project Manager 
Entellus, lnc. 
Phone: (602) 244-2566 
E-mail: bonarmj@Entellus.com 

Para informacion en Espariol, comuniquen se con: 
Hernan A.Aristizabal, Entellus, Inc. 
Phone: (602) 244-2566 

Qublic Meetings 
a 

I 

Kev 

The first series of public 
meetings are scheduled 
for March 14th and 
15th, 2000. The purpose 
of these meetings is to 
inform the community 
about the project and 
seek your input. Each 
meeting will focus on 
the specific problem 
areas shown on the map 
and legend below. We 
hope you can attend 
one of these meetings 
and give us your 
comments on the 
GlendalelPeoria ADMP 
Update. 

March 14 Meeting & March 15 Meeting 
The Flood Control District of Maricopa County Location Location 
has a web site with routinely updated project 
information. Pfease visit us at: 

March 14 Meeting 0 March 15 Meeting 
Problem Area Focus 

www.entellus.com/GlendalePeoriaADMP 
Problem Area Focus 

\ , ' Study Area 

@tudy Schedule 

I 

I @ = Public Meetings I 

o u b l i c  Meeting - March 14 

Tuesday, March 14,2000 
6:30pm - 8:OOpm 
Sunrise Mountain High School 
Cafeteria 
2 1200 North 83rd Avenue 
Peoria,Arizona 85382 

o u b l i c  Meeting - March 15 

Wednesday, March 15,2000 
6:30pm - 8:OOpm 
Pioneer Elementary School 
Cafeteria 
63 15 West Port Au Prince 
Glendale, Arizona 85306 

"pioneer I 
Elementary 

School 



tudy Pur~ose 
Area Drainage Master Plan Update August '00 The Flood Control District (District) of Maricopa County has teamed up with the cities of Glendale and Peoria to prepare 

an area drainage master plan (ADMP) update for the GlendalelPeoria area of central Maricopa County. An area drainage 
master plan identifies drainage problems without consideration of political boundaries and develops a plan that will 
eliminate or minimize drainage problems. The GlendaleIPeoria ADMP Update will: 

The Flood Control District 
of Maricopa County 

in cooperation with: 

Entellus, Inc. 
Pentacore Arizona 

Logan Simpson Design, Inc. 
LTM Engineering, Inc. 

- .  
@I identify and evaluate existing regional and neighborhood drainage problems using "state of the art" engineering techniques; 
g consider neighborhood character and community recreational needs; 

evaluate archaeological, biological, and other environmental factors; 
g, identify cost-effective drainage solutions that provide maximum community benefits; and 
@I involve the community in the development of the plan. 

Your GlendalelPeoria ADMP team has been very busy since 
the last public information meeting held in March 2000. We 
have finished data collection, our environmental and visual 
character study, and the hydrology model which predicts 
runoff in the study area. We have developed potential 
regional drainage solutions in subregional planning areas (see 
map) and would like to  receive your ideas and 
recommendations at our next public meeting. Please join us 
and let us know what you rhink! 

Key: 

p Study '' Area 

- Subregional 
Planning Area 

Miles 
I 
0 1 2 3  



Area Drainage Master Plan Update . Augurt'OO 

o e t  involved 

We invite you to get involved in the study process. There 
will be an opportunity to give your feedback at this 
second series of public meetings. If you have questions 
about this study, please contact: 

Marilyn DeRosa, Project Manager 
Flood Control District of Maricopa County 
Phone: (602) 506-4766 
E-mail: mdr@maiI.maricopa.gov 

or 

Mike Bonar, Project Manager 
Entellus, Inc. 
Phone: (602) 244-2566 
E-mail: bonarmj@Entellus.com 

Para informacibn en EspaAol,'comuniquense con: t 

Hernan A.Aristizabal, Entellus, Inc. I 

Phone: (602) 244-2566 

a 
Qublic Meetings 

The second series of 
public meetings are 
scheduled for September 
20th and 2 1 St, 2000. The 
purpose of these 
meetings is t o  present 
the preliminary drainage 
improvement alternatives 
developed so far and 
obtain your input. We 
hope you can attend one 
of these meeting and 
share your ideas and 
suggestions as we finalize 
our drainage concepts. 

Key 
& Sept. 20 Meeting & Sept. 2 1 Meeting 

Location Location 
\ 1 Study Area - Subregional 

Planning Area 

o u b l i c  Meeting - e p t .  20 

Wednesday, Sept. 20,2000 
6:30pm - 8:OOpm 
Ventana LakesYacht Club 
200 1 5 North 108th Avenue 
Peoria, Arizona 85382 

o u b l i c  Meeting - Sept 21 

Thursday, Sept, 2 1,2000 
6:30pm - 8:OOpm 
Sunrise Mountain High School 
Lecture Hall 
2 1 200 North 83rd Avenue 
Peoria, Arizona 85382 



et Involved 

We invite you to  get involved in the study process. There 
will be an opportunity to give your feedback at this third 
and final public meeting. If you have questions about this 
study, please contact: 

Marilyn DeRosa, Project Manager 
Flood Control District of Maricopa County 
Phone: (602) 506-4766 
E-mail: mdr@mail.maricopa.gov 

or 

Mike Bonar, Project Manager 
Entellus, Inc. 
Phone: (602) 244-2566 
E-mail: bonarmj@Entellus.com 

Para informacion en Espafiol, comuniquense con: 
Hernan A. Aristizabal, Entellus, Inc. 
Phone: (602) 244-2566 

Conceptual sketch of earthen channel. We need your input on the potential 
recreational opportunities to be included with these facilities. 

Area Drainage Master Plan Update May 'Ol  

),u* 3 
1.5 0, z: 
' " w n o  

Solving your neighborhood 
4 $  e u drainage problems 

2 The Flood Control District 2 -.. 
of Maricopa County .pJ 

4 
+*,eo, +-'. 

in cooperation with: 

Entellus, Inc. 

Pentacore Arizona 

Logan Simpson Design, Inc. 
LTM Engineering, Inc. 
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Area Dra~nage Master Plan Update . May 'Ol 

Key: 
Qtudy purpose ,* Study 

* Area 

ublic Meeting • 
The final public meeting is scheduled for May 17, 
2001. The purpose of this meeting is to present the 
recommended drainage improvement alternatives 
and obtain your input. 

The Flood Control District (District) of Maricopa 

County has teamed up with the cities of Glendale and - Subregional 
Planning Area 

Peoria to prepare an area drainage master plan (ADMP) 
update for the GlendalelPeoria area of central Maricopa Detailed 
County. An area drainage master plan identifies drainage Neighborhood 

problems without consideration of political boundaries Study 

and develops a plan that will eliminate or minimize Miles 

drainage problems. The GlendalelPeoria ADMP Update 
will: 

@ identify and evaluate existing regional and neighborhood 
drainage problems using "state of the art" engineering 
techniques 

@ consider neighborhood character and community 
recreational needs 

@ evaluate archaeological, biological, and other 
environmental factors 

@ identify cost-effective drainage solutions that provide 
maximum community benefits 

@ involve the community in the development of the plan 

tudy Update 
@Your ADMP Project Team will present the 

recommended alternatives for solving drainage 
problems at the next public meeting scheduled for May 
17, 200 1.  We will have exhibits and conceptual design 
plans available for your review and input. 

@We also will present the preliminary results and 

recommended drainage solutions from a detailed 
neighborhood study for the area bounded by Pinnacle 
Peak Rd., Deer Valley Rd., 9 1 s t  Ave., and 83rd Ave. 

@ Identify and evaluate existing regional 
and neighborhood drainage problems 
within the study area. 

@ Develop cost-effective solutions to 
drainage problems that are sensitive 
to natural and cultural resources, 
enhance the neighborhood's 
character, and are acceptable to the 

We hope you can attend this meeting and share your 
ideas and suggestions as we finalize our drainage 
concepts. This information will also be presented on 
May 22nd, 2001 to the Peoria City Council at their 
study session. 

@ u blic Meeting - May 1 7 

Thursday, May 17,200 1 
6:30 p.m. - 8:00 p.m. 
Sunrise Mountain High School 
Library 
2 1200 North 83rd  Avenue 
Peoria, Arizona 

DeerValley Rd. 111 
8. 

Sunrise- 
Mountain 

High School 

a; Beardsley Rd. 
2 4 
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5i j~T~,o ,  The Flood Control District of Maricopa County 
has a web site with routinely updated project 
information. Please visit us at: 
www.entellus.com/GlendalePeoriaADMP 
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Summary of Public Comments 
August 15,2001 Meeting 

Flood Control District of Maricopa County 
Glendalfleoria ADMP Update 

This is a summary of comments, alphabetized by last name, from the return postcards and meeting 
comment sheets: 

1. Adler, Robert - 8931 W. Electra Lane, Peoria 85383: 
Marked "I agree Alternative No. 4 is the best choice." 

2. Bailey, Ace - 8615 W. Calle Lejos, Peoria 85383 
Marked "I agree Alternative No. 4 is the best choice." 
Comment: "I wish not for Alt. 4, but realize I am outnumbered by about 25: 1." 
General Comments: "Nice effort, much more calm than City Council meetings on Tuesdays. 
The figure of 2329 C. P. hours on 83'* has increased 2-fold vs. what the pivotal group told us 2 
years ago. This was why they felt they could omit 91St Ave. access to the Westwing 
Development." 

3. Battilana, Ruthanna - 9014 W. Daley Lane, Peoria 85383 
Marked "I agree Alternative No. 4 is the best choice." 
Comment: "Please answer this question: Are you putting ramadas/structures/ball fields in the 
drainage basin at 83rd & Pinnacle Peak? (It looks like it on the drawing.) 
General Comments: "Be sure to purchase the land on Calle Lejos up to the "topo feature" so 
some fool doesn't build on the edge of the basin and then sue the city when something happens like 
an overflow! People who want to discuss roadways and street expansion should not be allowed to 
dominate the question period - it has nothing to do with the purpose of this meeting and they just 
want to bitch and complain." 

4. Bolley, John & Janice - 9033 W. Country Club Trail, Peoria 85383 
Marked "I agree Alternative No. 4 is the best choice." 
General Comments: "It is refreshing to have a governmental entity that is willing to listen to the 
residents of an area. Your presentation tonight was the best I have attended in a long time. Thanks 
to Marilyn DeRosa and her staff for a good job. We would appreciate any feedback and further 
info re this. We hope the County Supervisors approve this recommendation. It's amazing what 
can be accomplished when the people affected are put in the loop. 

5. Butler, Dorothy - 23039 N. 9oth Avenue, Peoria 85383 
Marked "I agree Alternative No. 4 is the best choice." 

6. Cannon, Gary & Pam - 6920 W. Monte Lindo, Glendale 853 10 
Marked "I agree Alternative No. 4 is the best choice." 

7.  Clifton, Sheri - 8734 W. Canino De Oro, Peoria 85383 
Marked "I agree Alternative No. 4 is the best choice." 
General Comments: "Excellent improvement in information sharing and overall communication. 
Your commitment to resolving planning, communication, meeting facility is appreciated. Even if 
people aren't satisfied with recommended solution, they cannot take issue with the approach. I 



Summary of Public Comments 
August 15,2001 Meeting 

Flood Control District of Maricopa County 
GlendaleIPeoria ADMP Update 

(continued) 

personally think you selected the most sound solution that is both community and environmentally 
friendly." 

Cooper, Denis & Darlene - 9054 W. Maui Lane, Peoria 85381 
Marked "I agree Alternative No. 4 is the best choice." 

Currence, Ron & Lorraine Hall-Currence - 8512 W. Pinnacle Peak Road, Peoria 85383 
Marked "I agree Alternative No. 4 is the best choice." 

Day, Jim - 8240 W. Briden Lane, Peoria 85383 
Marked "I agree Alternative No. 4 is the best choice." 

Emch, Brian - 3602 W. Greeway Road, Phoenix 85053 
Marked "I agree Alternative No. 4 is the best choice." 

Fennema, Barbara - 18033 N. 83rd Drive, Peoria 85382 
Marked "I agree Alternative No. 4 is the best choice." 

Fischer, Daniel - 9212 W. Cielo Grande, Peoria 85383 
Marked "I agree Alternative No. 4 is the best choice." 

Hall, Alfred & Lisa - 8504 W. Camino De Oro 85383 
Marked "I agree Alternative No. 4 is the best choice." 

Lisac, Jim - 9001 W. Electra Lane, Peoria 85383 
Marked "I agree Alternative No. 4 is the best choice." 
General Comments: "1) With reference to the CostIPhase poster, how much "fat" is incorporated 
into each phase cost? 2) As a member homeowner in attendance I felt more time for questions1 
answers should have been permitted. 3) When should one expect to see any activity as to phase 
#6? 4) Please advise "daily" what Board of Supers decides." 

Marska, Victor - 10951 N. 91" Avenue #64, Peoria 85345 
Marked "I agree Alternative No. 4 is the best choice." 
Comment: "Please call me for my input at 623-486-7924." 

Mason, Jim - 8943 W. Electra Lane, Peoria 85383 
Marked "I agree Alternative No. 4 is the best choice." 
Comment: "Please call me for my input at 623-486-7924." 

Mikesell, Ken - 8392 W. Camino Del Oro, Peoria 85382 
Marked "I agree Alternative No. 4 is the best choice." 
Comment: "I preferred option 4 as best alternative. I do want to see a plan on how they will 
develop the drain basin to insure i t  is done well. The basin development needs input by 
neighbors." 



Summary of Public Comments 
August 15,2001 Meeting 

Flood Control District of Maricopa County 
GlendalefPeoria ADMP Update 

(continued) 

Maya, Ricky & Minerva - 8834 W. Pinnacle Peak Road, Peoria 85383 
Marked "I agree Alternative No. 4 is the best choice." 
General Comments: "1) Will we be informed on further development on the subject? 2 )  Is Alt. 4 
the final decision? 3 )  So, can we continue to build around our properties?" 

Mitchell, Gordon - 8720 W. Pinnacle Peak Road, Peoria 85383 
Marked "I agree Alternative No. 4 is the best choice." 
General Comments: "General understanding that this project (loolung at phasing) is probably 8- 
10 years away from phase #6. I would just like MCDOT to respond to the immediate problem of 
flooding in my driveways!" 

Moore, Mickie - 3 13 1 W. Pima Street, Phoenix 85009 
Marked "I agree Alternative No. 4 is the best choice." 

Ohrt, Roland - 8309 W. Marco Polo Drive, Peoria 85382 
Marked "I agree Alternative No. 4 is the best choice." 

Saueressig, Dave - 8703 W. Avenida Del Sol, Peoria 85383 
Marked "I agree Alternative No. 4 is the best choice." 

Schultz, Ken - 8445 W. Pinnacle Peak Road, Peoria 85383 
Marked "I agree Alternative No. 4 is the best choice." 

Schwartz, Terrie - 225 12 N. 87'h Avenue, Peoria 85382 
Marked "I agree Alternative No. 4 is the best choice." 
Comment: "I object to having an open ditch on 87'h Avenue. That will make parking impossible 
and clean driveways impossible to maintain." 

Shontz, David - 8935 W. Villa Linda, Peoria 85383 
Marked "I agree Alternative No. 4 is the best choice." 
General Comments: "In Alt. 4 ,  which was represented at the June meeting, there was a channel 
north of Hatfield Road and west of 89'h Ave. This channel fed into a channel east of 89'h Ave. 
which ran to Calle Lejos and over to the detention basin. I live in the area west of 90Ih Ave. With 
the kid of rain we've had in the last 5 years, the run-off from the mountain fills the existing washes. 
I can't imagine what would happen in a 100-year rainfall. I urge you to consider a means of 
collecting the water coming off the mountain west of 891h Ave. and diverting it into the detention 
basin." 

Simmons, Steve & Debet - 8420 W. Pinnacle Peak Road, Peoria 85383 
Marked "I agree Alternative No. 4 is the best choice." 

Slezak, Randy & Sue - 8542 W. Calle Lejos, Peoria 85383 
Marked "I agree Alternative No. 4 is the best choice." 



Summary of Public Comments 
August 15,2001 Meeting 

Flood Control District of Maricopa County 
Glendalfleoria ADMP Update 

(continued) 

29. Stacy, Wayne - 8946 W. Calle Lejos, Peoria 85383 
General Comments: "Something is still wrong with the notification process. I only received the 
single letter explaining the first mistake. I would appreciate being sent all the information." 

30. Sullivan, Raymond - 8852 W. Wescott Drive, Peoria 85382 
General Comments: "1) Why are City and County taxpayers required to share in the cost burden 
to provide drainage facilities for the benefit of land developers? Drainage is required to develop 
land. That drainage should be provided by the developer. But in accordance with the ADMP. 
2) How can I get a copy of the current ADMP covering the area north of Bell and between the New 
and Agua Fria Rivers?" 

31. Van Riper, Steve & Patti - 8720 W. Mariposa Grande, Peoria 85383 
Marked "I agree Alternative No. 4 is the best choice." 



Glendale 1 Peoria 
Public Open House 

September 20th and 21" 2000 

Questionnaires Summarized 

September 20th, 2000 - Ventana Lakes 

Three (3) people responded to the Rock Springs Region Questionnaire: 

Howard and Rosemary Chambers only filled out the Meeting Survey portion on the back 
side: 

Heard about the meeting -- Door Hanger 
Rate overall knowledge and helpfulness - Good 
Information presentedJunderstandable manner - Yes 
Rate facility for future meetings - Very Good 

Jackie Allen: 
J Alt. 5 - do nothing - Leave Aqua Fria alone 

Steve Campbell: 
4 Alt 1 
3 Alt 2 
5 Alt 3 
2 Alt 4 
1 Alt 5 

Two (2) people responded to the 83rd Avenue Region Questionnaire: 

Howard Chambers: 
There is a flooding problem at 831d Ave. & Union Hills (See map on back of survey) 
Concerning bridge at New River, wants to know what is going to protect 83rd Ave? 

Larry Moore: 
2 Alt 1 

*1 Alt2 
Not an option Alt 3 

* Because this will handle the most water volume as well as keeping as much water 
as possible off 83rd Ave. 
Moore said his house has been flooded twice since 1994 

Under other comments, Moore said, purchase the property at 8Sh Ave and Deer 
Valley Road and install a Retention Basin, pave 85 Road between Via Montoya to 
Deer Valley and install storm drains 



Moore continued . . . 

Heard about the meeting -- Door Hanger 
Rate overall knowledge and helpfulness - Very Good 
Information presentedunderstandable manner - Yes 
Rate facility for future meetings - Very Good 

Ten ( 1  0) people responded to the Northwest Region Questionnaire: 

Sheldon J Stover: 

Alt 4 more cost affective and utilized current retention basins on N side of Rose 

Garden Lane 

Heard about the meeting -- Newspaper Notice 
Rate overall knowledge and helpfulness - Very Good 
Information presentedunderstandable manner 
Rate facility for future meetings - Very Good 

Charles F. Wackes: 

3 Alt 1 
*1 Alt2 
4 Alt 3 
2 Alt 4 
5 Alt 5 

*Because it appears to be the best alternative presented 
( # 5 )  Not an alternative 

Heard about the meeting -- Door Hanger / Newspaper Notice 
Rate overall knowledge and helpfulness - Very Good 
Information presentedunderstandable manner - Yes 
Rate facility for future meetings - Very Good 

George Horton: 
4 Alt 1 
3 Alt 2 
2 Alt 3 
1 Alt 4 
5 Alt 5 

I prefer having a detention basin and feel they are good for drainage. I also feel there 
is less distance for water to travel and not as much water will bet into Rose Gardens. 

We need something done to prevent current problems at the comers of Rose Gardens 
and 1 1 1 lh and 1 1 1 Ih and Beardsley. 



Under other comments: When you schedule your next meetings and do door 
hangers, make mention the info is pertaining to the last held meeting because new 
people are involved, because of moving in and some of us older folks don't 
remember real well. 

Local problem of water going over 11 l th and Union Hills. This may be a local 
problem but needs to be addressed. Looks like the Trailer Park pumps water out on 
road. 

Thanks for giving us a chance for input. 

Heard about the meeting -- Door Hanger 
Rate overall knowledge and helpfulness - Good 
Information presented/understandable manner - Yes 
Rate facility for future meetings -Very Good 

Shirley Horton: 

4 Alt 1 
3 Alt 2 
2 Alt 3 

1 Alt4 
5 Alt 5 

Under other comments: Local problem 11 lIh Ave & Union Hills water sits when it rains. 
Trailer Park pumps water across the road or into road. 

Heard about the meeting 
Rate overall knowledge and helpfulness - Very Good 
Information presented/understandable manner 
Rate facility for future meetings 

Charles Yankowski: 

Alt 1 - 
Alt 2 - 

J Alt 3 
J Alt 4 

Alt 5 - 
Because of shorter distance and retention basin 

Heard about the meeting - Newspaper Notice 
Rate overall knowledge and helpfulness - Good 
Information presentedlunderstandable manner - Yes 
Rate facility for future meetings - Good 



Joan Yankowski: 

Alt 1 - 
Alt 2 - 

1 Alt 3 
2 Alt 4 

Alt 5 - 
Short distance point to point and retention basin 

Under other comments: Hernan said fill channel Who should fill channel on South 
side of Rose Garden, this is behind my home . . . . 

Heard about the meeting - Door Hanger 
Rate overall knowledge and helpfulness - Very Good 
Information presentedlunderstandable manner - Yes 
Rate facility for future meetings - Very Good 

Howard and Rosemary Chambers: 

Heard about the meeting - Door Hanger 
Rate overall knowledge and helpfulness - Very Good 
Information presentedunderstandable manner - Yes 
Rate facility for future meetings - Very Good 

Kurt Herr: 
J Alt 2 

Beardsley Channels need Improvements! 
It prevents some of the problems of large amounts of water having to make 90 degree 
turns at 1 07th Ave and Rose Garden Lane 

Heard about the meeting - Other 
Rate overall knowledge and helpfulness - Very Good 
Information presentedunderstandable manner - Yes 
Rate facility for future meetings - Very Good 

Jerry Timmerman: 

2 Alt 1 
1 Alt 2 
4 Alt 3 
3 Alt 4 
5 Alt 5 
Better protection of my property and increased recreational facilities. 
To do nothing about floods is stupid. 

Heard about the meeting - Othertwife 



Paul Powers: 

X Alt 2 
If draining ditch in on north side of Rose Garden as shown on sketch 

Heard about the meeting - Other / VT Association 

September 21", 2000 - Sunrise Mountain High School 

Two (2) people responded to the 83'* Avenue Region Questionnaire 

Thomas Bertolon: 

Under other comments: 
1) Drainage problem across 83rd South of Union Hills 
2) Now freeway interchange for Beardsley & 83'* east to 101 - do we know of this? 

Mike Meinert 

1 Alt 1 
2 Alt 2 
3 Alt 3 

To lessen the expense of this portion, may free up monies for more projects in the 
area. Also horsehikelwalking paths would be aesthetically good for the area, and 
used for recreation. 

Doing nothing won't fix the existing problems 

Heard about the meeting - OtherIMcDot 
Rate overall knowledge and helpfulness - Very Good 
Information presentedfunderstandable manner - Yes 
Rate facility for future meetings - Very Good 

One ( 1) person responded to the Rock Springs Region Questionnaire 

Howard B. Weichsel 

4 Alt 1 
3 Alt 2 
2 Alt 3 

1 Alt 4 
5 Alt 5 

#4 The alternative that provides aesthetics (amenities) in a package with practical 
solutions is biggest benefit for $ expended. However, as funding meets resistance 
the lessor solution may be more palatable to the residents of the community. 

# 5  Simple ignoring the problem is not acceptable, as cost and flood damage in the 
future might have been prevented. 



APPENDIX F. FLOW SUMMARY 

Appendix - F: 1 





RUNOFF SUMMARY 
FLOW IN CUBIC FEET PER SECOND 

TIME IN HOURS, AREA IN SQUARE MILES 

PEAK 
FLOW 

TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD 
PEAK 

6-HOUR 24-HOUR 72-HOUR 

BASIN 
AREA OPERATION 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

4 COMBINED AT 

DIVERSION TO 

HYDROGRAPH AT 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

STATION 

NllP6 

R11P6S 

NllP5 

R11P5S 

NllPl 

NllPlI 

DNllPl 

RllPlE 

NllP2 

CN11P2 

CALLEI 

CALLE 

LE JOS I 

LE JOS 

RNllPS 

NllL3 

CN11L3 

N11L3I 

DN11L3 

R11L3W 

NllL2 

CN11L2 

RN11L2 

NllL5 

NllLPX 
HYDROGRAPH AT 

ROUTED TO 



OPERATION 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

D I V E R S I O N  TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

STATION 

R N l l P l  

C N 1 1 L 5  

R N 1 1 L 5  

N l l L l  

C N l l L l  

N l l L l I  

D N l l L l  

N 1 1 L 3 X  

R11L3E 

N l l L 4  

C N 1 1 L 4  

R 1 1 L 4 E  

N 2 1 1 1  

C N 2 1 1 1  

R N 2 1 1 1  

N 2 1 1 2  

C N 2 1 1 2  

R N 2 1 1 2  

N l l P 7  

N 1 1 P 7 I  

D N 1 1 P 7  

R 1 1 P 7 E  

D N 1 1 P 7  

R11P7W 

N l l P 4  

C N 1 1 P 4  

PEAK 
FLOW 

TIME OF 
PEAK 

AVERAGE FLOW EY3R MAXIMUM PERIOD 

6-HOUR 24-HOUR 72-HOUR 

2 .  0. 0. 

BAS IN 
AREA 



PEAK TIME OF 
OPERATION STATION now PEAK 

AVERAGE FLOW POR MAXIMUM PERIOD BASIN 
AREA 

6-HOUR 24-HOUR 72-HOUR 

HYDROGRAPH AT 
N l l P 3  5 2 .  4 . 2 0  

2 COMBINED AT 
+ CN11P3 3 7 1 .  4 . 2 7  

ROUTED TO 
t RN11P3 3 7 0 .  4 . 3 0  

HYDROGRAPH AT 
+ N21J 5 6 5 .  4 . 0 7  

DIVERSION TO 
+ N2 1 JI 1 7 4 .  4 . 0 7  

HYDROGRAPH AT 
t DN2 1 JO 3 9 0 .  4 . 0 7  

ROUTED TO 
+ RN2 1 J S  3 4 8 .  4 . 2 3  

HYDROGRAPH AT 
t N21Z 249. 4.10 

DIVERSION TO 
+ LN21ZD 1 9 1 .  4 . 0 0  

HYDROGRAPH AT 
t LN21Z 2 4 9 .  4 . 1 0  

2 COMBINED AT 
+ CN21Z 5 4 6 .  4 . 2 0  

HYDROGRAPH AT 
t DN21ZO 5 0 4 .  4 . 2 0  

DIVERSION TO 
+ N21ZIe  1 6 4 .  4 . 2 0  

HYDROGRAPH AT 
+ DNZlZ* 3 8 4 .  4 . 0 7  

ROUTED TO 
+ RN21ZW 3 2 8 .  4 . 3 7  

HYDROGRAPH AT 
t N2113 1 2 8 .  4 . 1 7  

4  COMBINED AT 
+ CN21I 6 6 7 .  4 . 3 3  

ROUTED TO 
+ 83RD 7 2 .  5 . 2 0  

ROUTED TO 
+ RN2 1 I 7 2 .  5 . 2 3  

HYDROGRAPH AT 
t N22B 4 5 5 .  4 . 1 0  

DIVERSION TO 
+ N22BI 4 1 0 .  4 . 1 0  

HYDROGRAPH AT 
t DN22B 4 6 .  4 . 1 0  

ROUTED TO 
t RN22BE 2 4 .  4 . 3 3  

HYDROGRAPH AT 
7 N21F 1 5 8 .  4 . 2 3  

1 0 0 - y e a r / 6 - h o u r  HEC-1 L e v e l  I11 C a p l t a l  I m p r o v e m e n t s  Page 
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PEAK TIME OF AVERAGE FLOW EOR MAXIMUM PERIOD BASIN 
OPERATION STATION FLOW PEAK AREA 

6-HOUR 24-HOUR 72-HOUR 

3 COMBINED AT 
CN21F 209. 4.33 

ROUTED TO 
RN21F 208. 4.47 

HYDROGRAPH AT 
N21G 121. 4.13 

HYDROGRAPH AT 
DR21Z+ 164. 4.20 

ROUTED TO 
RN21ZS 102. 4.53 

2 COMBINED AT 
CN2lG 150. 4.53 

DIVERSION TO 
N2 1GI 64. 4.53 

HYDROGRAPH AT 
DNZ lGO 88. 4.17 

ROUTED TO 
RN2 1GS 88. 4.53 

HYDROGRAPH AT 
N21E 93. 4.23 

3 COMBINED AT 
CN21E 361. 4.43 

ROUTED TO 
RN21E 355. 4.63 

HYDROGRAPH AT 
N21D 152. 4.07 

DIVERSION TO 
LN21DD 152. 4.07 

HYDROGRAPH AT 
LN21D 95. 4.20 

HYDROGRAPH AT 
N22BIX 410. 4.10 

ROUTED TO 
RN22BS 385. 4.27 

HYDROGRAPH AT 
N22A 368. 4.17 

2 COMBINED AT 
CN22A 728. 4.23 

DIVERSION TO 
N22AI 109. 4.23 

HYDROGRAPH AT 
DN22A 619. 4.23 

ROUTED TO 
RN22AE 568. 4.50 

3 COMBINED AT 
CN21D 786. 4.53 

DIVERSION TO 
N21DI 118. 4.53 

HYDROGRAPH AT 
DN21D 668. 4.53 

ROUTED TO 

100-year/6-hour HEC-1 Level 111 Capltal Improvements Page 
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PEAK TIME OF 
OPERATION STATION FLOW PEAK 

HYDROGRAPH AT 

D I V E R S I O N  T O  

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED T O  

HYDROGRAPH AT 

ROUTED T O  

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH A T  

ROUTED T O  

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

4 COMBINED AT 

ROUTED T O  

HYDROGRAPH AT 

ROUTED T O  

2 COMBINED AT 

ROUTED T O  

HYDROGRAPH AT 

ROUTED TO 

1 0 0 - y e a r / 6 - h o u r  H E C - 1  L e v e l  I11 C a p l t a l  I m p r o v e m e n t s  

AVERAGE FLOW FOR MAXIMUM PERIOD 

6 -HOUR 24-HOUR 72-HOUR 

163. 4 5 .  3 2 .  

P a g e  
5 

BAS IN 
AREA 



OPERATION STATION 
PEAK TIME OF AVERAGE FMW K)R MAXIMUM PERIOD BAS IN 
FLOW PEAK AREA 

6 -HOUR 24-HOUR 72-HOUR 

2 COMBINED AT 
CN24Vt 848. 4.30 

ROUTED TO 
RN24V* 811. 4.40 

HYDROGRAPH AT 
N24M 504. 4.20 

2 COMBINED AT 
CN24M 996. 4.37 

ROUTED TO 
RN24M 976. 4.43 

HYDROGRAPH AT 
N2 4 L 1077. 4.07 

ROUTED TO 
RN24L 999. 4.17 

2 COMBINED AT 
CN241f 1211. 4.23 

ROUTED TO 
RN241t 1166. 4.60 

HYDROGRAPH AT 
N24I 256. 4.50 

HYDROGRAPH AT 
N24H 641. 4.13 

HYDROGRAPH AT 
N24N 214. 4.20 

ROUTED TO 
RN24N 146. 4.67 

HYDROGRAPH AT 
N24J 101. 4.43 

2 COMBINED AT 
CN2 4 J 227. 4.63 

ROUTED TO 
RN24J 225. 4.67 

HYDROGRAPH AT 
N24K 137. 4.60 

5 COMBINED AT 
CN24I 1517. 4.63 

ROUTED TO 
RN24I 1512. 4.73 

HYDROGRAPH AT 
DRN2 1 J 174. 4.07 

ROUTED TO 
RN2 1 JE 141. 4.43 

2 COMBINED AT 
CN24G' 1508. 4.73 

ROUTED TO 
RN24G* 1496. 4.83 

HYDROGRAPH AT 
N24G 503. 4.43 

DIVERSION TO 
LN24GD 43. 4.00 

HYDROGRAPH AT 

100-year/6-hour HEC-1 Level I11 Capital Improvements Page 
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PEAK TIME OF 
OPERATION STATION FLOW PEAK 

2 COMBINED AT 
CN24G 1643. 4.80 

HYDROGRAPH AT 
DRN2 1Z 42. 4.20 

ROUTED TO 
RN21ZE 10. 4.33 

2 COMBINED AT 
CN24G+ 1643. 4.80 

ROUTED TO 
RN24G 1636. 4.83 

HYDROGRAPH AT 
N24F 194. 4.20 

2 COMBINED AT 
CN2 4 F 1648. 4.83 

HYDROGRAPH AT 
N2 4 D 1 8 4 .  4 . 1 0  

2 COMBINED AT 
CN24D 1656. 4.83 

ROUTED TO 
LN24D 13. 9.00 

HYDROGRAPH AT 
N2 1H 76. 4.07 

HYDROGRAPH AT 
DRN2 1G 64. 4.53 

ROUTED TO 
RN21GE 43. 4.80 

2 COMBINED AT 
CN21H 76. 4.07 

ROUTED TO 
RN2lH 55. 5.00 

HYDROGRAPH AT 
N2 4 E 24. 4.27 

ROUTED TO 
RN24E 22. 4.47 

3 COMBINED AT 
CN2 4 D* 55. 4.90 

HYDROGRAPH AT 
N27F 659. 4.10 

ROUTED TO 
RN27 F 630. 4.17 

HYDROGRAPH AT 
N27G 498. 4.17 

2 COMBINED AT 
CN27G 1098. 4.17 

ROUTED TO 
RN27G 1024. 4.27 

HYDROGRAPH AT 
N27E 287. 4.27 

ROUTED TO 
RN27E 266. 4.40 

100-year/6-hour HEC-1 Level I11 Capltal Improvements 

AVERAGE FLOW FOR MAXIMUM PERIOD 

6 -HOUR 24-HOUR 72-HOUR 

62. 15. 11. 

348. 88. 63. 

2. 0. 0. 

2. 0. 0. 

348. 88. 63. 

348. 88. 63. 

17. 4. 3. 

359. 91. 65. 

17. 4 .  3. 

371. 94. 68. 

12. 11. 9. 

6. 2. 1. 

3. 1. 1. 

3. 1. 1. 

10. 3. 2. 

10. 3. 2. 

3. 1. 1. 

3. 1. 1. 

19. 13. 11. 

48. 12. 9. 

48. 12. 9. 

42. 11. 8. 

89. 22. 16. 

89. 22. 16. 

26. 6. 5. 

26. 6. 5. 

Page 
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OPERATION STATION 

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BAS IN 
FLOW PEAK AREA 

6-HOUR 24 -HOUR 72-HOUR 

HYDROGRAPH AT 
N27H 4 5 1 .  4 . 1 3  

ROUTED TO 
RN27H 3 9 4 .  4 . 3 0  

HYDROGRAPH AT 
N27C 1 5 6 .  4 . 1 7  

4 COMBINED AT 
CN27C 1 4 1 2 .  4 . 2 7  

ROUTED TO 
RN27C 1 3 7 5 .  4 . 3 3  

HYDROGRAPH AT 
N27I 4 1 1 .  4 . 1 0  

ROUTED TO 
RN27I 3 4 4 .  4 . 3 3  

HYDROGRAPH AT 
N27B 1 0 9 .  4 . 2 3  

HYDROGRAPH AT 
N27J  5 0 1 .  4 . 1 0  

DIVERSION TO 
N 2 7 J I  1 8 9 .  4 . 1 0  

HYDROGRAPH AT 
DN27J 3 1 2 .  4 . 1 0  

ROUTED TO 
RN27JW 2 7 0 .  4 . 3 7  

4 COMBINED AT 
CN27B 1 7 3 8 .  4 . 3 3  

ROUTED TO 
RN27B 1 6 4 2 .  4 . 4 7  

HYDROGRAPH AT 
N27D 1 5 8 .  4 . 1 0  

DIVERSION TO 
LN27DD 1 5 8 .  4 . 1 0  

HYDROGRAPH AT 
LN27D 6 7 .  4 . 4 3  

HYDROGRAPH AT 
DRN27 J 1 8 9 .  4 . 1 0  

ROUTED TO 
RN27JS 1 7 5 .  4 . 1 7  

2 COMBINED AT 
CN27D 1 7 5 .  4 . 1 7  

DIVERSION TO 
N27DI 8 6 .  4 . 1 7  

HYDROGRAPH AT 
DN27DO 8 9 .  4 . 1 7  

ROUTED TO 
RN27DW 4 1 .  4 . 6 3  

HYDROGRAPH AT 
DRN2 7 D 8 6 .  4 . 1 7  

HYDROGRAPH AT 

1 0 0 - y e a r / 6 - h o u r  HEC-1 L e v e l  I 1 1  C a p l t a l  I m p r o v e m e n t s  P a g e  
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OPERATION STATION 

ROUTED TO 

HYDROGRAPH A T  

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

D I V E R S I O N  T O  

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

4 COMBINED AT 

HYDROGRAPH AT 

HYDROGRAPH AT 

HYDROGRAPH AT 

D I V E R S I O N  T O  

HYDROGRAPH AT 

4 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

D I V E R S I O N  T O  

HYDROGRAPH AT 

PEAK TIME OF 
FLOW PEAK 

1 0 0 - y e a r / 6 - h o u r  HEC-1 L e v e l  I11 C a p i t a l  I m p r o v e m e n t s  

AVERAGE FLOW FOR MAXIMUM PERIOD 

6 -HOUR 24 -HOUR 72-HOUR 

1 0 5 .  2 6 .  19. 

P a g e  
9 

BAS IN 
AREA 



PEAK TIME OF 
OPERATION STATION FLOW PEAK 

3 COMBINED AT 

HYDROGRAPH AT 

ROUTED T O  

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED T O  

HYDROGRAPH AT 

D I V E R S I O N  TO 

HYDROGRAPH AT 

4 COMBINED AT 

D I V E R S I O N  T O  

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

D I V E R S I O N  T O  

HYDROGRAPH AT 

ROUTED TO 

2 COMBINED AT 

D I V E R S I O N  T O  

HYDROGRAPH AT 

ROUTED T O  

2 COMBINED AT 

ROUTED T O  

HYDROGRAPH AT 

D I V E R S I O N  T O  

1 0 0 - y e a r / 6 - h o u r  H E C - 1  L e v e l  I11 C a p l t a l  I m p r o v e m e n t s  

AVERAGE FLOW FOR MAXIMUM PERIOD 

6-HOUR 24-HOUR 72-HOUR 

P a g e  
1 0  

BASIN 
AREA 



PEAK TIME OF 
OPERATION STATION FLOW PEAK 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

ROUTED TO 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

3 COMBINED AT 

DIVERSION TO 

100-year/6-hour HEC-1 Level I11 Capltal Improvements 

AVERAGE FLOW FOR MAXIMUM PERIOD 

6-HOUR 2 4  -HOUR 72-HOUR 

5 .  1. 1. 

Page 
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PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BAS IN 
OPERATION STATION F'LOh' PEAK AREA 

6-HOUR 24 -HOUR 72-HOUR 

HYDROGRAPH AT 
DN25E 4 9 6 .  4 . 3 7  

ROUTED TO 
RN25EW 4 5 9 .  4 . 6 0  

HYDROGRAPH AT 
N25D 5 8 0 .  4 . 0 3  

HYDROGRAPH AT 
DRN25E 4 9 6 .  4 . 3 7  

ROUTED TO 
RN25ES 4 3 4 .  4 . 7 3  

2 COMBINED AT 
CN2 5 D 5 8 0 .  4 . 0 3  

DIVERSION TO 
N25DI 1 4 3 .  4 . 0 3  

HYDROGRAPH AT 
DN25D 3 3 5 .  4 . 0 3  

ROUTED TO 
RN25DW 3 0 4 .  4 . 1 3  

HYDROGRAPH AT 
N25C 2 9 4 .  4 . 2 3  

3 COMBINED AT 
CN25C 6 7 7 .  4 . 6 3  

DIVERSION TO 
N25CI 0 .  4 . 6 3  

HYDROGRAPH AT 
DN25C 6 7 7 .  4 . 6 3  

ROUTED TO 
RN25CW 6 7 7 .  4 . 6 7  

HYDROGRAPH AT 
N25F 1 9 5 .  4 . 1 3  

HYDROGRAPH AT 
DRN25L 7 2 .  4 . 1 3  

ROUTED TO 
RN25LS 4 6 .  4 . 8 3  

2 COMBINED AT 
CN25F 1 9 5 .  4 . 1 3  

ROUTED TO 
RN25F 1 6 0 .  4 . 4 3  

HYDROGRAPH AT 
N25B 1 5 8 .  4 . 2 7  

3 COMBINED AT 
CN25B 8 3 6 .  4 . 5 3  

DIVERSION TO 
N25BI 0 .  4 . 4 7  

HYDROGRAPH AT 
DN25B 8 3 6 .  4 . 5 3  

ROUTED TO 
RN25BW 8 3 2 .  4 . 6 0  

2 COMBINED AT 

1 0 0 - y e a r / 6 - h o u r  HEC-1 L e v e l  I11 C a p i t a l  I m p r o v e m e n t s  P a g e  
1 2  



OPERATION 

D I V E R S I O N  TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

HYDROGRAPH AT 

4 COMBINED AT 

ROUTED T O  

HYDROGRAPH AT 

HYDROGRAPH AT 

ROUTED T O  

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED T O  

2 COMBINED AT 

D I V E R S I O N  T O  

HYDROGRAPH AT 

ROUTED T O  

HYDROGRAPH AT 

ROUTED T O  

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

3 COMBINED AT 

PEAK TIME OF 
STATION FLOW PEAK 

1 0 0 - y e a r / 6 - h o u r  HEC-1  L e v e l  I11 C a p i t a l  I m p r o v e m e n t s  

AVERAGE FLOW FOR MAXIMUM PERIOD 

6 -HOUR 24-HOUR 72-HOUR 

1 9 6 .  4 9 .  3 6 .  

P a g e  
1 3  

W S I N  
AREA 



OPERATION STATION 
PEAK TPlE OF AVERAGE FUlW FOR MAXIMUM PERIOD =SIN 
FLOW PEAK AREA 

6-HOUR 24-HOUR 72-HOUR 

ROUTED TO 
RN24C 2 9 5 .  4 . 3 7  

HYDROGRAPH AT 
N24 1 5 3 .  4 . 2 7  

HYDROGRAPH AT 
N24A 3 5 6 .  4 . 2 0  

DIVERSION TO 
LN24AD 3 3 9 .  4 . 1 3  

HYDROGRAPH AT 
LN24A 3 5 6 .  4 . 2 0  

HYDROGRAPH AT 
DRN24B 0 .  4 . 3 0  

ROUTED TO 
RN24BS 0 .  4 . 4 3  

DIVERSION TO 
X30I 0 .  4 . 4 3  

HYDROGRAPH AT 
DX30 0 .  0 . 0 3  

ROUTED TO 
RX3OW 0 .  0 . 0 3  

6 COMBINED AT 
CN2 4 2 0 2 1 .  5 . 4 3  

ROUTED TO 
RN2 4 1 9 9 1 .  5 . 6 3  

HYDROGRAPH AT 
DRX 3 0 0 .  4 . 4 3  

ROUTED TO 
RX30S 0 .  4 . 7 3  

HYDROGRAPH AT 
N23A 1 0 1 2 .  4 . 1 3  

DIVERSION TO 
LN2 3AD 7 2 8 .  4 . 0 0  

HYDROGRAPH AT 
LN2 3A 1 0 1 2 .  4 . 1 3  

2 COMBINED AT 
CN2 3A 1 0 1 3 .  4 . 1 3  

DIVERSION TO 
N23AI 2 4 2 .  4 . 1 3  

HYDROGRAPH AT 
DN2 3A 7 7 1 .  4 . 1 3  

ROUTED TO 
RN23AW 7 0 3 .  4 . 3 3  

HYDROGRAPH AT 
N2 3 3 9 0 .  4 . 3 3  

HYDROGRAPH AT 
DRN2 1 D 1 1 8 .  4 . 5 3  

ROUTED TO 
RN21DE 111. 5 . 1 3  

4 COMBINED AT 
CN2 3 2 0 0 9 .  5 . 6 3  

ROUTED TO 

1 0 0 - y e a r / 6 - h o u r  HEC-1 L e v e l  I 1 1  C a p i t a l  I m p r o v e m e n t s  P a g e  
1 4  



PEAK TIME OF 
OPERATION STATION FLOW PEAK 

HYDROGRAPH AT 
N21B 2824. 4.10 

DIVERSION TO 
LN2 1BD 2824. 4.10 

HYDROGRAPH AT 
LN21B 1879. 4.33 

ROUTED TO 
RN21B 1300. 4.73 

HYDROGRAPH AT 
DRN2 3A 242. 4.13 

ROUTED TO 
RN2 3AS 179. 4.77 

HYDROGRAPH AT 
N21A 964. 4.40 

DIVERSION TO 
LN2 1AD 964.  4 . 4 0  

HYDROGRAPH AT 
LN21A 431. 5.17 

3 COMBINED AT 
CN2lA 1327. 4.77 

ROUTED TO 
RN21A 1161. 4.87 

HYDROGRAPH AT 
N2 1 626. 4.40 

4 COMBINED AT 
CN21 2629. 5.10 

HYDROGRAPH AT 
A0 9U 454. 4.10 

DIVERSION TO 
A09UI 91. 4.10 

HYDROGRAPH AT 
DA09U 364. 4.10 

ROUTED TO 
RAO9US 309. 4.33 

HYDROGRAPH AT 
NllN 700. 4.03 

DIVERSION TO 
NllNI 661. 4.03 

HYDROGRAPH AT 
DNllN 39. 4.03 

ROUTED TO 
RNllNW 32. 4.57 

HYDROGRAPH AT 
NllO 119. 4.13 

DIVERSION TO 
NllOI 12. 4.13 

HYDROGRAPH AT 
DNllO 107. 4.13 

ROUTED TO 
RNllOS 85. 4.50 

100-year/6-hour HEC-1 Level I11 Capital Improvements 

AVERAGE 

6 -HOUR 

691. 

356. 

234. 

124. 

124. 

18. 

18. 

209. 

1 5 0 .  

61. 

180. 

172. 

132. 

1045. 

31. 

6. 

25. 

25. 

42. 

39. 

3. 

3. 

8. 

Page 
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FLOW FOR MAXIMUM PERIOD 

24 -HOUR 72-HOUR 

BAS IN 
AREA 



PEAK TIME OF 
OPERATION STATION FLOW PEAK 

HYDROGRAPH AT 

4 COMBINED AT 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

DIVERSION TO 

HYDROGRAPH AT 

2 COMBINED AT 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

DIVERSION TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

3 COMBINED AT 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

NllM 

CNllM 

Nl lMI 

DNllM 

RNl lMS 

NllJ 

LNllJD 

LNllJ 

CNllJ 

NllJI 

DNllJ 

RNll JS 

NllG 

NllK 

LNllKD 

LNllK 

DRNl lN 

RNllNS 

DNl lLI 

RNllLl 

CNllK 

LNllKl 

LNllKX 

RNllK 

NllH 

100-year/6-hour HEC-1 Level 111 Capital Improvements 

AVERAGE FLOW FOR MAXIMUM PERIOD 

6-HOUR 24-HOUR 72-HOUR 

Page 
16 

BAS IN 
AREA 



OPERATION 

ROUTED TO 

3 COMBINED AT 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

DIVERSION TO 

HYDROGRAPH AT 

2 COMBINED AT 

DIVERSION TO 

HYDROGRAPH AT 

DIVERSION TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

3 COMBINED AT 

HYDROGRAPH AT 

DIVERSION TO 

HYDROGRAPH AT 

DIVERSION TO 

PEAK TIME OF 
STATION FLOW PEAK 

RNllGS 

NllF 

CNllF 

RNllF 

NllC 

LNllCD 

LNl lC 

CNllC 

NllCWI 

DNllCW 

NllCEI 

DNllCE 

DRNllC 

LNllCW 

DR11C' 

LNllCE 

CNllC* 

NllD 

LNllDD 

LNllD 

NllDI 

100-year/6-hour HEC-1 Level I11 Capital Improvements 

AVERAGE FLOW FOR MAXIMUM PERIOD 

6-HOUR 24-HOUR 72-HOUR 

119. 30. 21. 

119. 30. 21. 

199. 50. 36. 

199. 50. 36. 

0. 0. 0. 

0. 0. 0. 

35. 9. 6. 

35. 9. 6. 

35. 9 .  6 .  

51. 13. 9. 

31. 8. 6. 

20. 5. 4. 

55. 14. 10. 

1. 0. 0. 

53. 13. 10. 

4. 1. 1. 

49. 12. 9. 

1. 0. 0. 

0. 0. 0. 

4. 1. 1. 

3. 1. 1. 

53. 14. 10. 

98. 25. 18. 

73. 18. 13. 

26. 6. 5. 

3. 1. 0. 

Page 
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BASIN 
AREA 



OPERATION STATION 

HYDROGRAPH AT 
DNllD 

2 COMBINED AT 
CNllD 

ROUTED TO 
RWBWl 

HYDROGRAPH AT 
WBW 

2 COMBINED AT 
CWBW 

ROUTED TO 
RBWB 

ROUTED TO 
RWBW2 

HYDROGRAPH AT 
NllI 

HYDROGRAPH AT 
DRN22A 

ROUTED TO 
RN22AW 

2 COMBINED AT 
CNllI 

DIVERSION TO 
NllII 

HYDROGRAPH AT 
DNllI 

ROUTED TO 
RNllIS 

HYDROGRAPH AT 
DRNllI 

ROUTED TO 
RNllIW 

2 COMBINED AT 
CX50 

ROUTED TO 
LX50 

DIVERSION TO 
DX50I 

HYDROGRAPH AT 
DX50 

ROUTED TO 
RX50E 

HYDROGRAPH AT 
N22 

DIVERSION TO 
LN22D 

HYDROGRAPH AT 
LN22 

2 COMBINED AT 
CN22 

DIVERSION TO 

PEAK TIME OF AVERAGE FUlW FOR MAXIMUM PERIOD 
FLOW PEAK 

6-HOUR 24-HOUR 72-HOUR 

100-year/6-hour HEC-1 Level I11 Capital Improvements Page 
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BASIN 
AREA 



PEAK TIME OF 
OPERATION STATION FLOW PEAK 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

DIVERSION TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

ROUTED TO 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

N22I 

DN22 

RN22W 

DM501 

RX50W 

NllE 

CNllEl 

LNllED 

LNllE 

DRNllD 

RNllDE 

X1I 

DX 1 

M l E  

CNllE 

R-WBE1 

WB1 

CPWBl 

R-R3 

WB2 

CPWB2 

R-4-5 

WB3 

CPWB3 

R- 6 

DRN22 

100-year/6-hour HEC-1 Level I11 Capital Improvements 

AVERAGE FLOW FOR MAXIMUM PERIOD 

6-HOUR 24-HOUR 72-HOUR 

75. 23. 18. 

Page 
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BASIN 
AREA 



OPERATION STATION 

HYDROGRAPH AT 
WB4 

2 COMBINED AT 
CPWB4 

ROUTED TO 
R-R1 

HYDROGRAPH AT 
WB5 

2 COMBINED AT 
CPWB5 

ROUTED TO 
R-R2 

2 COMBINED AT 
CPR6 

ROUTED TO 
RCR26 

HYDROGRAPH AT 
WB7 

2 COMBINED AT 
CR6W7 

ROUTED TO 
R-R7 

HYDROGRAPH AT 
WB6 

ROUTED TO 
R-R8 

2 COMBINED AT 
C7R8 

ROUTED TO 
RC78 

HYDROGRAPH AT 
WB8 

2 COMBINED AT 
CP-678 

HYDROGRAPH AT 
WBlO 

ROUTED TO 
R-R9 

2 COMBINED AT 
WBEOT 

DIVERSION TO 
TONRI 

HYDROGRAPH AT 
DVNR 

DIVERSION TO 
DCLUB 

HYDROGRAPH AT 
CCLUB 

ROUTED TO 
RR287 

DIVERSION TO 

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BAS IN 
FLOW PEAK AREA 

6-HOUR 24-HOUR 72-HOUR 

100-year/6-hour HEC-1 Level I11 Capital Improvements Page 
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OPERATION 
PEAK TIME OF 

STATION FLOW PEAK 
AVERAGE FLOW EQR MAXIMUM PERIOD 

6-HOUR 24-HOUR 72-HOUR 

4 3 .  1 6 .  1 2 .  

BASIN 
AREA 

HYDROGRAPH AT 
DV8 7 S 5 2 3 .  5 . 0 0  

ROUTED TO 
RR2 8 9 5 1 8 .  5 . 0 3  

DIVERSION TO 
DV89I 1 8 6 .  5 . 0 3  

HYDROGRAPH AT 
DS89 3 3 1 .  5 . 0 3  

ROUTED TO 
TODET 3 2 8 .  5 . 1 0  

DIVERSION TO 
DV91I 2 0 6 .  5 . 1 0  

HYDROGRAPH AT 
DV91 1 2 3 .  5 . 1 7  

HYDROGRAPH AT 
WB9 6 2 7 .  4 . 1 0  

ROUTED TO 
R-R10 3 3 1 .  4 . 3 7  

HYDROGRAPH AT 
DRXlI 0 .  0 . 0 3  

ROUTED TO 
RXlS 0 .  0 . 0 3  

4 COMBINED AT 
C N l l B  3 6 3 .  4 . 6 3  

ROUTED TO 
RCP91 2 1 2 .  4 . 6 7  

HYDROGRAPH AT 
SB-G4a 1 4 2 .  4 . 0 7  

HYDROGRAPH AT 
DR91 2 0 6 .  5 . 1 0  

ROUTED TO 
RZDET 2 0 5 .  5 . 1 3  

3 COMBINED AT 
CPDET 3 5 7 .  5 . 2 0  

ROUTED TO 
S-DET 2 4 9 .  6 . 0 7  

ROUTED TO 
RDET 2 4 9 .  6 . 1 3  

HYDROGRAPH AT 
N11 1 2 3 1 .  4 . 3 0  

HYDROGRAPH AT 
DRV87 2 1 2 .  5 . 0 0  

ROUTED TO 
RDV8 7 S 2 0 9 .  5 . 0 7  

ROUTED TO 
R-G1 2 0 5 .  5 . 1 3  

DIVERSION TO 
DX55I 1 5 0 .  5 . 0 0  

1 0 0 - y e a r / 6 - h o u r  HEC-1 L e v e l  I 1 1  C a p i t a l  I m p r o v e m e n t s  Page  
2 1 



PEAK TIME OF 
OPERATION STATION now PEAK 

HYDROGRAPH AT 

D I V E R S I O N  T O  

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED T O  

ROUTED TO 

4 COMBINED AT 

ROUTED T O  

HYDROGRAPH AT 

HYDROGRAPH AT 

D I V E R S I O N  T O  

HYDROGRAPH AT 

ROUTED TO 

3 COMBINED AT 

D I V E R S I O N  T O  

HYDROGRAPH AT 

ROUTED T O  

HYDROGRAPH AT 

ROUTED T O  

HYDROGRAPH AT 

3 COMBINED AT 

HYDROGRAPH AT 

ROUTED T O  

HYDROGRAPH AT 

HYDROGRAPH AT 

D X 5 5  

D X 5 6 I  

DX5 6 

DX56W 

DRV8 9 

R D V 8 9 S  

RDV89E 

C N l l  

R N l l  

N 1 0  

S l O R  

S l O R I  

D S l O R O  

R S l O R S  

C N l O  

N l O I  

DNlO 

R N l O E  

DR5 6 

R D R 5 6  

NO9 

C N 0  9 + 

CN2 1 

R N 2 1  

DRTONR 

1 0 0 - y e a r / 6 - h o u r  HEC-1  L e v e l  I11 C a p i t a l  I m p r o v e m e n t s  

AVERAGE FLOW FOR MAXIMUM PERIOD 

6-HOUR 24-HOUR 72-HOUR 

P a g e  
2 2  

aAS IN 
AREA 



PEAK TIME OF 
OPERATION STATION FLOW PEAK 

3 COMBINED AT 

ROUTEE TO 

HYDROGRAPH AT 

DIVERSION TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

? COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

100-year/6-hour HEC-1 Level I11 Capital Improvements 

AVERAGE FLOW FOR MAXIMUM PERIOD 

6-HOUR 24 -HOUR 72-HOUR 

83. 21. 15. 

1144. 346. 262. 

1143. 345. 261. 

123. 31. 23. 

6. 1. 1. 

120. 30. 22. 

112. 34. 25. 

1290. 392. 296. 

1289. 392. 295. 

1630. 585. 464. 

1629. 584. 462. 

123. 31. 22. 

58. 14. 10. 

169. 43. 31. 

169. 43. 31. 

75. 19. 14. 

230. 58. 42. 

230. 58. 42. 

141. 35. 26. 

344. 88. 63. 

344. 88. 63. 

61. 15. 11. 

390. 100. 72. 

390. 100. 72. 

97. 24. 17. 

461. 119. 86. 

Page 
2 3 

BAS IN 
AREA 



OPERATION 

ROUTED T O  

HYDROGRAPH AT 

ROUTED T O  

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED T O  

ROUTED T O  

ROUTED T O  

ROUTED TO 

ROUTED T O  

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

D I V E R S I O N  T O  

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED T O  

STATION 
PEAK TIME OF AVERAGE FLOW EDR MAXIMUM PERIOD BAS IN 
FLOW PEAK AREA 

6-HOUR 24-HOUR 72-HOUR 

1 0 0 - y e a r / 6 - h o u r  HEC-1  L e v e l  I11 C a p i t a l  I m p r o v e m e n t s  P a g e  
2 4 



OPERATION 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

DIVERSION TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

DIVERSION TO 

PEAK TIME OF 
STATION FLOW PEAK 

RNl5A 

N15 

CN15 

RN15 

N14A 

RN14A 

N14 

CN14 

RN14 

NO88 

LN08BD 

LN08B 

RN08B 

N08A 

LN08AD 

LN08A 

CN08A 

RN08A 

NO 8 

CN08 

RN08 

CN09 

RN09 

DRNlO 

RNlOS 

DX26I 

100-year/6-hour HEC-1 Level I11 Capltal Improvements 

AVERAGE FLOW FOR MAXIMUM PERIOD 

6-HOUR 24-HOUR 72-HOUR 

191. 48. 35. 

Page 
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BAS IN 
AREA 



OPERATION STATION 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

D I V E R S I O N  T O  

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

4 COMBINED AT 

ROUTED T O  

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED T O  

HYDROGRAPH AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED T O  

2 COMBINED AT 

ROUTED TO 

3 COMBINED AT 

HYDROGRAPH AT 

HYDROGRAPH AT 

D I V E R S I O N  TO 

HYDROGRAPH AT 

D X 2 6 0  

RX2 6 s  

DRX2 6 

N 0 7 A  

LN07AD 

L N 0 7 A  

C N 0 7 A  

N O 7  

C N 0 7  

RN07 

A l l L  

R A l l L  

A l l M  

R A l l M  

A l l J  

A l l N  

R A l l N  

A 1  10 

R A l l O  

CX2 1 

RX2 1 

C A 1 l K t  

A l l K  

A 1  l G  

A l l G I  

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD 
FLOW PEAK 

6-HOUR 24-HOUR 72-HOUR 

1 0 0 - y e a r / 6 - h o u r  HEC-1 L e v e l  I11 C a p i t a l  I m p r o v e m e n t s  P a g e  
2 6 

BAS IN 
AREA 



OPERATION 
PEAK TIME OF 

STATION FLOW PEAK 

DAllG 1 8 9 .  4 . 0 3  

ROUTED TO 
RAl lGN 1 7 8 .  4 . 1 0  

4  COMBINED AT 
CAl l K  1 8 0 3 .  4 . 1 7  

ROUTED TO 
RAllK 1 7 3 5 .  4 . 2 7  

HYDROGRAPH AT 
DRAllG 0 .  4 . 0 3  

ROUTED TO 
RAllGW 0 .  4 . 2 0  

HYDROGRAPH AT 
A1 1 I 8 8 4 .  4 . 0 7  

4  COMBINED AT 
C A l l I  3 8 8 7 .  6 . 2 7  

ROUTED TO 
R A l l I  3 8 6 1 .  6 . 4 7  

HYDROGRAPH AT 
A l l E  5 4 2 .  4 . 2 0  

HYDROGRAPH AT 
A l l F  8 9 8 .  4 . 2 0  

DIVERSION TO 
A l l F I  1. 4 . 2 0  

HYDROGRAPH AT 
D A l l F  8 9 7 .  4 . 2 0  

ROUTED TO 
RAl 1 FN 8 6 6 .  4 . 2 3  

3  COMBINED AT 
C A l l E  3 8 4 2 .  6 . 4 7  

ROUTED TO 
R A l l E  3 8 3 6 .  6 . 5 3  

HYDROGRAPH AT 
A l l H  1 8 8 .  4 . 0 7  

ROUTED TO 
RAllH 1 4 9 .  4 . 3 7  

HYDROGRAPH AT 
DRA09U 9 1 .  4 . 1 0  

ROUTED TO 
RAO9UW 6 7 .  4 . 3 3  

HYDROGRAPH AT 
A09T 3 4 8 .  4 . 1 7  

2 COMBINED AT 
CA09T 4 0 7 .  4 . 1 7  

DIVERSION TO 
A09TI 1 9 7 .  4 . 1 7  

HYDROGRAPH AT 
DA09T 2 1 0 .  4 . 0 3  

ROUTED TO 
RA09TW 2 1 0 .  4 . 3 7  

HYDROGRAPH AT 
DRAllF 1. 4 . 2 0  

1 0 0 - y e a r / 6 - h o u r  HEC-1 L e v e l  I11 C a p l t a l  I m p r o v e m e n t s  

AVERAGE FLOW FOR MAXIMUM PERIOD 

6-HOUR 24 -HOUR 72-HOUR 

1 3 .  3 .  2 .  

1 3 .  3 .  2 .  

2 0 5 .  5 1 .  3 7 .  

2 0 5 .  5 1 .  3 7 .  

0 .  0 .  0 .  

0 .  0 .  0 .  

5 8 .  1 4 .  1 0 .  

2 3 8 7 .  9 2 3 .  7 0 3 .  

2 3 8 6 .  9 2 3 .  7 0 1 .  

4 4 .  11. 8 .  

7 9 .  2 0 .  1 4 .  

0 .  0 .  0 .  

7 9 .  2 0 .  1 4 .  

7 8 .  2 0 .  1 4 .  

2 4 1 0 .  9 3 2 .  7 0 9 .  

2 4 0 9 .  9 3 2 .  7 0 7 .  

1 0 .  2 .  2 .  

1 0 .  2 .  2 .  

6 .  2 .  1. 

6 .  2 .  1. 

2 6 .  7 .  5 .  

3 2 .  8 .  6 .  

8 .  2 .  1. 

2 4 .  6 .  4 .  

2 4 .  6 .  4 .  

0 .  0 .  0 .  

P a g e  
2  7  

BAS IN 
AREA 



PEAK TIME OF 
OPERATION STATION FLOW PEAK 

ROUTED TO 

2 COMBINED AT 

ROUTE,D TO 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

4 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

3 COMBINED AT 

RAl 1 FS 

CX22 

RX22 

CX2 3 

RX2 3 

A992 

RA99Z 

AllD 

CAl lD 

RAllD 

A1 lB 

AllA 

CAl lA 

RAllA 

AllC 

RAl lC 

CAllf 

RA11 

A1 1 

CAll 

DRNllO 

RNllOW 

DRA09T 

RA09TS 

A09R 

100-year/6-hour HEC-1 Level I11 Capital Improvements 

AVERAGE FLOW FOR MAXIMUM PERIOD 

6-HOUR 24-HOUR 72-HOUR 

Page 
2 8 

BAS IN 
AREA 



OPERATION 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

3 COMBINED AT 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

DIVERSION TO 

PEAK TIME OF 
STATION FLOW PEAK 

CA09R 

A09RI 

DA09R 

RA09RS 

DRN 1 lM 

RNl lMW 

DRNllJ 

RNllJW 

CX 4 

RX 4 

A090 

CA090 

A0901 

DA090 

RA090S 

DRNllG 

RNllGW 

A09K 

CA09K 

A09KI 

DA09K 

RA0 9KW 

CX7 

RX7S 

A09G 

A09GI 

100-year/6-hour HEC-1 Level I11 Capital Improvements 

AVERAGE FLOW FOR MAXIMUM PERIOD 

6-HOUR 24-HOUR 72-HOUR 

28. 7. 5. 

Page 
2 9 

BAS IN 
AREA 



OPERATION STATION 

HYDROGRAPH AT 
DA09G 

ROUTED TO 
RA09GW 

2 COMBINED AT 
CX8 

ROUTED TO 
RX8W 

HYDROGRAPH AT 
A 0 9 J  

D I V E R S I O N  T O  
A 0 9 J I  

HYDROGRAPH AT 
D A 0 9 J  

ROUTED T O  
R A 0 9 J S  

HYDROGRAPH AT 
A 0 9 H  

3 COMBINED AT 
C A 0 9 H  

ROUTED TO 
RA09H 

HYDROGRAPH AT 
A 0 9 S  

HYDROGRAPH AT 
DRA09R 

ROUTED TO 
RA09RW 

2 COMBINED AT 
C A 0 9 S  

D I V E R S I O N  T O  
A 0 9 S I  

HYDROGRAPH AT 
D A 0 9 S  

ROUTED TO 
RAO9SS 

HYDROGRAPH AT 
A 0 9 Q  

HYDROGRAPH AT 
A 0 9 P  

HYDROGRAPH AT 
D R A 0 9 0  

ROUTED TO 
RAO 90W 

2 COMBINED AT 
C A 0 9 P  

ROUTED T O  
R A 0 9 P  

3 COMBINED AT 
C A 0 9 Q  

D I V E R S I O N  TO 

PEAK TIME OF AVERAGE FIX)W FOR MAXIMUM PERIOD BASIN 
FLOW PEAK AREA 

6 -HOUR 24-HOUR 72-HOUR 

1 0 0 - y e a r / 6 - h o u r  HEC-1  L e v e l  I11 C a p i t a l  I m p r o v e m e n t s  P a g e  
3 0 



PEAK TIME OF 
OPERATION STATION FU)W PEAK 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

D I V E R S I O N  T O  

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

D I V E R S I O N  TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

D I V E R S I O N  T O  

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

D I V E R S I O N  T O  

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

A 0 9 Q I  

DA09Q 

R A 0 9 Q S  

A09M 

LAO 9MD 

LA0 9M 

CA0 9M 

RA0 9M 

A 0 9 N  

LA09ND 

L A 0 9 N  

CA0 9N 

RA0 9N 

D R A 0 9 J  

RA09JW 

A 0 9 L  

L A 0 9 L D  

L A 0 9 L  

C A 0 9 L  

R A 0 9 L S  

A 0 9 1  

L A 0 9 I D  

L A 0 9 1  

C X l O  

R X l O  

A 9 9 V  

1 0 0 - y e a r / 6 - h o u r  H E C - 1  L e v e l  I11 C a p i t a l  I m p r o v e m e n t s  

AVERAGE FLOW FOR MAXIMUM PERIOD 

6-HOUR 24-HOUR 72-HOUR 

1 4 5 .  3 6 .  2 6 .  

P a g e  
3 1 

RA.5 IN 
AREA 



OPERATION STATION 

2 COMBINED AT 
CA99V 

HYDROGRAPH AT 
DRA09G 

ROUTED TO 
RA09GS 

HYDROGRAPH AT 
A09F 

DIVERSION TO 
LA09FD 

HYDROGRAPH AT 
LAO9F 

2 COMBINED AT 
CAO 9 F 

ROUTED TO 
RA09FW 

HYDROGRAPH AT 
A09E 

DIVERSION TO 
LA09ED 

HYDROGRAPH AT 
LA09E 

2 COMBINED AT 
CA09E 

ROUTED TO 
RA09E 

HYDROGRAPH AT 
A09D 

DIVERSION TO 
LA09DD 

HYDROGRAPH AT 
LA09D 

2 COMBINED AT 
CA09Ct 

ROUTED TO 
RA09Ct 

HYDROGRAPH AT 
A09C 

2 COMBINED AT 
CA09C 

ROUTED TO 
RAO 9C 

HYDROGRAPH AT 
A09B 

ROUTED TO 
RAO9B 

HYDROGRAPH AT 
A09A 

3 COMBINED AT 
CA09A 

DIVERSION TO 

PEAK TIME OF AVERAGE FLX)W FOR MAXIMUM PERIOD BAS IN 
FIX)W PEAK AREA 

6-HOUR 24-HOUR 72-HOUR 

100-year/6-hour HEC-1 Level I11 Capital Improvements Page 
32 



PEAK TIME OF 
OPERATION STATION now PEAK 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

3 COMBINED AT 

3 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

RA99T 

A0 9 

CA0 9 

DUMMY Z 

S30D 

RS30D 

S30C 

XX 1 

S30B 

CS3OB 

DS30BI 

DS30BO 

RS30BW 

S30A 

CS30A 

DIVERSION TO 
DS30AI 5 3 5 .  4 . 4 0  

HYDROGRAPH AT 
DS30AO 5 5 0 .  4 . 2 0  

ROUTED TO 
RS30AW 5 5 0 .  4 . 5 3  

HYDROGRAPH AT 
S 3 0  4 1 8 .  4 . 2 3  

2 COMBINED AT 
CS30 8 5 7 .  4 . 3 0  

1 0 0 - y e a r / 6 - h o u r  HEC-1 L e v e l  I11 C a p i t a l  I m p r o v e m e n t s  

AVERAGE 

6-HOUR 

3 1 .  

8 4 .  

8 4 .  

3 .  

2 .  

2 .  

2 .  

2 3 .  

1 0 0 .  

2 5 5 7 .  

3 3 .  

3 2 .  

1 1 9 .  

1 5 1 .  

8 8 .  

2 3 2 .  

4 9 .  

1 8 4 .  

1 8 4 .  

1 2 1 .  

2 9 8 .  

7 4 .  

2 2 4 .  

2 2 4 .  

6 5 .  

2 8 1 .  

P a g e  
3 3 

FLOW FOR MAXIMUM PERIOD 

24 -HOUR 72-HOUR 

8 .  6 .  

2 1 .  1 5 .  

2 1 .  1 5 .  

1. 1.  

0 .  0 .  

0 .  0 .  

0 .  0 .  

6 .  4 .  

2 6 .  1 9 .  

9 7 5 .  7 3 4 .  

8 .  6 .  

8 .  6 .  

3 0 .  2 2 .  

3 8 .  2 8 .  

2 2 .  1 6 .  

5 9 .  4 3 .  

1 2 .  9 .  

4 7 .  3 4 .  

4 7 .  3 4 .  

3 0 .  2 2 .  

7 6 .  5 5 .  

1 9 .  1 3 .  

5 7 .  4 1 .  

5 7 .  4 1 .  

1 6 .  1 2 .  

7 2 .  5 2 .  

BAS IN 
AREA 



OPERATION STATION 

ROUTED TO 
R S 3 0  

HYDROGRAPH AT 
A 0 7 G  

D I V E R S I O N  T O  
LA07GD 

HYDROGRAPH AT 
L A 0 7 G  

ROUTED TO 
RA07G 

HYDROGRAPH AT 
A 0 7 F  

ROUTED T O  
R A 0 7 F  

HYDROGRAPH AT 
A 0 7 E  

3 COMBINED AT 
C A 0 7 E  

ROUTED TO 
R A 0 7 E  

HYDROGRAPH AT 
A 0 7 C  

2 COMBINED AT 
C A 0 7 C  

ROUTED TO 
RA07C 

HYDROGRAPH AT 
A 0 7 H  

ROUTED TO 
RA07H 

HYDROGRAPH AT 
DRAO9A 

HYDROGRAPH AT 
A 0 8 B  

2 COMBINED AT 
C A 0 8 B  

ROUTED TO 
RAOBB 

HYDROGRAPH AT 
A 0 7 D  

4 COMBINED AT 
C A 0 7 D  

ROUTED TO 
R A 0 7  D 

ROUTED TO 
L A 0 7 D  

HYDROGRAPH AT 
A 0 7 B  

D I V E R S I O N  TO 
L A 0 7 B D  

HYDROGRAPH AT 

PEAK TIME OF 
FLOW PEAK 

AVERAGE FLOW FOR MAXIMUM PERIOD 

6-HOUR 24-HOUR 72-HOUR 

=SIN 
AREA 

1 0 0 - y e a r / 6 - h o u r  HEC-1  Level  I11 C a p i t a l  I m p r o v e m e n t s  P a g e  
3 4 



PEAK TIME OF 
OPERATION STATION FLOW PEAK 

AVERAGE FLOW FOR MAXIMUM PERIOD 

6 -HOUR 24-HOUR 72-HOUR 

76. 19. 14. 

BASIN 
AREA 

3 COMBINED AT 
CA07B 2126. 4.53 

ROUTED TO 
RA07B 2029. 4.63 

HYDROGRAPH AT 
A0 6A 541. 4.13 

2 COMBINED AT 
CA06A 2130. 4.63 

HYDROGRAPH AT 
A07A 103. 4.30 

ROUTED TO 
RA07A 103. 4.37 

HYDROGRAPH AT 
A07 319. 4.03 

2 COMBINED AT 
CA07 349. 4.03 

ROUTED TO 
RAO7 260. 4.20 

HYDROGRAPH AT 
A0 6 605. 4.17 

3 COMBINED AT 
CA0 6 2201. 4.60 

ROUTED TO 
RAO 6 2165. 4.77 

HYDROGRAPH AT 
A99Q 345. 4.00 

2 COMBINED AT 
CA99Q 2158. 4.77 

2 COMBINED AT 
DUMMY 1 4320. 5.77 

DIVERSION TO 
DUMMY0 4320. 5.77 

HYDROGRAPH AT 
DUMMY 0. 0.03 

ROUTED TO 
EMPTY 0. 0.03 

HYDROGRAPH AT 
SlOV 303. 4.20 

ROUTED TO 
RS 1 OV 289. 4.40 

HYDROGRAPH AT 
SlOU 136. 4.20 

2 COMBINED AT 
CSlOU 406. 4.37 

ROUTED TO 
RSlOU 396. 4.50 

HYDROGRAPH AT 
SlOT 470. 4.27 

2 COMBINED AT 
CSlOT 762. 4.43 

100-year/6-hour HEC-1 Level I11 Capltal Improvements Page 
3 5 



OPERATION STATION 

ROUTED TO 
R S l O T  

HYDROGRAPH AT 
D S 3 0 B X  

ROUTED T O  
R S 3 0 B S  

HYDROGRAPH AT 
S l O S  

2 COMBINED AT 
XX2 

2 COMBINED AT 
C S l O S  

ROUTED T O  
R S l O S  

HYDROGRAPH AT 
S l O Q  

2 COMBINED AT 
C S l O Q  

ROUTED T O  
R S l O Q  

HYDROGRAPH AT 
D R S l O R  

ROUTED TO 
RSlORW 

HYDROGRAPH AT 
S l O O  

3 COMBINED AT 
C S l O O  

D I V E R S I O N  T O  
S l O J I  

HYDROGRAPH AT 
D S l O J O  

ROUTED T O  
R S l O J W  

2 COMBINED AT 
C S l O K N  

ROUTED T O  
R S l O K N  

HYDROGRAPH AT 
S l O J X  

ROUTED TO 
R S l O J S  

HYDROGRAPH AT 
S l O I  

2 COMBINED AT 
C S l O I  

D I V E R S I O N  T O  
S l O I I  

HYDROGRAPH AT 

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD 
FLOW PEAK 

6-HOUR 24-HOUR 72-HOUR 

y e a r / 6 - h o u r  HEC-1  L e v e l  I11 C a p i t a l  I m p r o v e m e n t s  P a g e  
3 6 

BASIN 
AREA 



PEAK TIME OF 
OPERATION STATION FLOW PEAK 

ROUTED T O  

2 COMBINED A T  

ROUTED T O  

HYDROGRAPH A T  

ROUTED T O  

HYDROGRAPH A T  

2 COMBINED A T  

D I V E R S I O N  T O  

HYDROGRAPH A T  

ROUTED T O  

HYDROGRAPH A T  

3 COMBINED A T  

ROUTED T O  

HYDROGRAPH A T  

ROUTED T O  

HYDROGRAPH A T  

3 COMBINED A T  

ROUTED T O  

D I V E R S I O N  T O  

HYDROGRAPH A T  

ROUTED T O  

HYDROGRAPH A T  

2 COMBINED A T  

HYDROGRAPH A T  

ROUTED T O  

D S l O I O  

R S l O I W  

C S l O K M  

R S l O K M  

S l O I X  

R S l O I S  

S l O N  

C S l O N  

S l O N I  

D S l O N O  

R S  1 ONW 

S l O K  

C S l O K  

R S l O K  

S l O N X  

R S l O N S  

S l O G  

C S l O G  

R S  1 OG 

X 4 0 I  

D X 4 0  

R X 4 0 S  

S l O D  

C S l O D  

DS 3 OX 

R S 3 0 A S  

1 0 0 - y e a r / 6 - h o u r  H E C - 1  L e v e l  I11 C a p i t a l  I m p r o v e m e n t s  

AVERAGE FLOW FOR MAXIMUM PERIOD 

6-HOUR 24-HOUR 72-HOUR 

1 7 .  4 .  3 .  

P a g e  
3 7  

BAS IN 
AREA 



OPERATION STATION 

HYDROGRAPH AT 
S l o p  

2 COMBINED AT 
C S l O P  

ROUTED TO 
R S l O P  

HYDROGRAPH AT 
S l O E  

2 COMBINED AT 
C S l O E  

ROUTED TO 
R S l O E  

HYDROGRAPH AT 
S l O M  

ROUTED TO 
RSlOM 

2 COMBINED AT 
C S l O E *  

ROUTED TO 
R S l O E *  

HYDROGRAPH AT 
S l O F  

ROUTED TO 
R S l O F  

2 COMBINED AT 
C S l O F '  

ROUTED TO 
R S l O F *  

HYDROGRAPH AT 
S l  OC 

3 COMBINED AT 
C S l O C  

ROUTED TO 
R S  1 OC 

HYDROGRAPH AT 
s10 

2 COMBINED AT 
XX 3 

HYDROGRAPH AT 
DRX4 0 

ROUTED TO 
R X 4 0 E  

HYDROGRAPH AT 
S 1 OB 

2 COMBINED AT 
C S l O B  

ROUTED TO 
R S l O B  

HYDROGRAPH AT 
S l O A  

3 COMBINED AT 

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD 
F L O W  PEAK 

6 -HOUR 24-HOUR 72-HOUR 

1 0 0 - y e a r / 6 - h o u r  HEC-1  L e v e l  I11 C a p i t a l  I m p r o v e m e n t s  P a g e  
3 8  

EASIN 
AREA 



OPERATION 

ROUTED TO 

HYDROGRAPH AT 

4 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH A T  

D I V E R S I O N  T O  

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

4 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

D I V E R S I O N  T O  

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

PEAK TIME OF 
STATION FLOW PEAK 

1 0 0 - y e a r / 6 - h o u r  HEC-1 L e v e l  I11 C a p i t a l  I m p r o v e m e n t s  

AVERAGE FLOW M R  MAXIMUM PERIOD 

6-HOUR 24-HOUR 72-HOUR 

1 3 0 4 .  3 3 7 .  2 4 3 .  

P a g e  
3 9 

EAS IN 
AREA 



OPERATION STATION 

HYDROGRAPH AT 
S O l G  

ROUTED TO 
R S O l G  

HYDROGRAPH AT 
S O l D  

2 COMBINED AT 
C S O l D  

RCUTED TO 
R S O l D  

HYDROGRAPH AT 
S O l H  

ROUTED TO 
A S O l H  

HYDROGRAPH AT 
S O l E  

2 COMBINED AT 
C S O l E  

ROUTED T O  
R S O l E  

HYDROGRAPH AT 
S O l C  

3 COMBINED AT 
C S O l C  

ROUTED TO 
R S O l C  

HYDROGRAPH AT 
S O 1 1  

ROUTED TO 
R S O l I  

HYDROGRAPH AT 
S O l F  

2 COMBINED AT 
C S O l F  

ROUTED T O  
R S O l F  

HYDROGRAPH AT 
S O l B  

3 COMBINED AT 
C S O l B  

ROUTED TO 
R S O l B  

HYDROGRAPH AT 
S O l A  

2 COMBINED AT 
C S O l A  

ROUTED TO 
R S O l A  

HYDROGRAPH AT 
so1 

2 COMBINED AT 

PEAK TIME OF 
FLOW PEAK 

1 0 0 - y e a r / 6 - h o u r  HEC-1  L e v e l  I11 C a p i t a l  I m p r o v e m e n t s  

AVERAGE FLOW FOR MAXIMUM PERIOD 

6-HOUR 24-HOUR 72-HOUR 

P a g e  
4 0 

BAS IN 
AREA 



PEAK TIME OF 
OPERATION STATION FLOW PEAK 

ROUTED TO 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

4 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

DIVERSION TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

3 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

CSOl 

RSOl 

CN03' 

RN03* 

N03A 

RN03A 

N03B 

RN03B 

NO3 

CN03 

RN03 

N02B 

LNO2BD 

LNO2B 

CNO2B 

RNOZB 

NO2 

N02A 

CN02 

S20A 

RS20A 

S20 

CS20 

RS20 

A05A 

RA05A 

100-year/6-hour HEC-1 Level I11 Capltal Improvements 

AVERAGE FLOW FOR MAXIMUM PERIOD 

6-HOUR 24 -HOUR 72-HOUR 

623. 159. 115. 

Page 
4 1 

EIASIN 
AREA 



PEAK TIME OF 
OPERATION STATION ELOW PEAK 

HYDROGRAPH AT 

3 COMBINED AT 

HYCROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

HYDROGRAPH AT 

ROUTED T O  

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED T O  

HYDROGRAPH AT 

2 COMBINED AT 

5 COMBINED AT 

HYDROGRAPH AT 

D I V E R S I O N  T O  

HYDROGRAPH AT 

HYDROGRAPH AT 

HYDROGRAPH AT 

HYDROGRAPH AT 

ROUTED T O  

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

3 COMBINED AT 

A 9 9 N  

C A 9 9 N  

D R A 0 9 S  

RA09SW 

A 9 9 Y  

C A 9 9 Y  

A 1 0  

DRA09Q 

RA09QW 

A l O A  

C A l O A  

R A l O A  

A 9 9 X  

C A 9 9 X  

DUMMY2 

A99W 

LA99WD 

LA99W 

A 9 9 U  

A 9 9 S  

A 0 8 A  

R A 0 8 A  

A 9 9 R  

R A 9 9 R  

A 0 8  

. y e a r / 6 - h o u r  HEC-1  L e v e l  111 C a p i t a l  I m p r o v e m e n t s  

AVERAGE FLOW FOR MAXIMUM PERIOD 

6-HOUR 24-HOUR 72-HOUR 

P a g e  
4 2 

BAS IN 
AREA 



PEAK TIME OF 
OPERATION STATION FLOW PEAK 

6 COMBINED A T  

HYDROGRAPH A T  

HYDROGRAPH AT 

HYDROGRAPH AT 

HYDROGRAPH A T  

HYDROGRAPH AT 

6 COMBINED A T  

HYDROGRAPH AT 

HYDROGRAPH AT 

HYDROGRAPH AT 

HYDROGRAPH A T  

ROUTED T O  

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED T O  

HYDROGRAPH AT 

2 COMBINED A T  

ROUTED T O  

HYDROGRAPH AT 

ROUTED T O  

CAO8 

DUMMY 3 

A 9 9 P  

A 0  5 

A 9 9 0  

A 9 9 M  

A 9 9 L  

DUMMY 4 

A 9 9 K  

A 9 9 J  

A 9 9 1  

A 0 4 A  

R A 0 4 A  

HYDROGRAPH AT 
A 0 3 B  1 5 3 .  4 . 1 0  

2 COMBINED A T  
C A 0 3 B  3 0 4 .  4 . 1 7  

ROUTED T O  
RAO3B 2 6 7 .  4 . 7 0  

HYDROGRAPH AT 
A 0 3 A  2 4 9 .  4 . 2 0  

2 COMBINED AT 
C A 0 3 A  3 0 8 .  4 . 5 7  
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Modeling Warning and Error Messages 

There were no ERROR messages in the Level 3 HEC-I model. Warning 

messages generated by the HEC-1 were examined to ensure that the model was 

not adversely affected. 

The warning messages encountered for the 10-year, 6-hour HEC-1 model are as 

follows: 

WARNING --- MODIFIED PULS ROUTING MAY BE 

NUMERICALLY UNSTABLE FOR FLOWS BETWEEN (Valzre) TO 

(Value). 

WARNING --- EXCESS AT PONDING LESS THAN ZERO FOR 

PERIOD. EXCESS SET TO ZERO 

The first warning specified a range of flows at which routing might be 

numerically unstable. This warning occurred in eighteen routing reaches. Ten of 

them became unstable at a range specified by the program that was higher than 

the flow being routed and the warning was ignored. The hydrographs of the other 

seven that were within the range of the specified flows were examined. These 

hydrographs showed no signs of instability and the warning was ignored. 

The second warning message listed above referred to the rainfall loss calculations 

performed by HEC-1 using the Green and Arnpt methodology. For any particular 

time period, it was possible to have the rainfall intensity value smaller than the 

estimated infiltration rate. If this case were encountered in modeling, the HEC-1 

program would automatically set the rainfall loss as zero and print out a warning 

message. This message is not an indication of modeling problems and should be 

disregarded. 





Level 3 Routes *(I ) 

Notes: (1) These routes either are new or have a different 
dimension than in the existing 6-hour HEC-1. 

(2) The general cross section dimensions are included 
on the following pages. 





A r t  op 8 9 EntellusN BY -@!!& DATE 7,/ I 1 - - DATE 

G / P  ~ r v l  P UPDA-TE (XIENT 

JOB NAME (,ROSS SK710d v ? E  





L O P  A ,@ EntellusN BY PAkl DATE 7/11 t 
- DATE 

cLIENT G/p ADMP \ I fDA7G 
JOBNAME CROSS SETTIO~ W E  DRA ~ n ) l d 6 5  JOB NO. 



c u m  , ADMP uPD 
JOB W A Y g  u ? & S  S ' & C T I O ~ ~  W ' F  



J o s w M C R ~ s ~  SECTIOAI TYPE D R A L J I F J ~ S  JOB NO. 



.am 7 B  9 Entellus. BY PA DATE 7,/( 1 
CXECK - DATE 

CLIENT 



- 

BY DATB 7.1 CI 





HEC-1 ROUTING TlME vs MANNING'S NORMAL DEPTH ROUTING TlME 
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FY 2002-2003 CIP 

FLOOD CONTROL DISTRICT 

PROJECT PROPOSAL 

Project Description: 

Name: Rose Garden Lane Channel 

Requestor: City of Peoria Contact: Burton Charron 
8401 West Monroe Street Ph. 623-773-72 10 
Peoria, AZ 85345 Fax. 623-773-721 1 

Location: Rose Garden Lane from Lake Pleasant Road to the Agua Fria River 

Area: Bounded: South By: Rose Garden Lane 
West Agua Fria River 
East Lake Pleasant Road 
North West Wing Mountains 

Agency Priority: This Project ranks first in Peoria's priority of projects for FY 2002- 
2003. This project has one phase: Phase I - Rose Garden Lane Channel. 

Master Plan Element: The Rose Garden Lane Channel Project is part of the drainage 
improvements formulated in the GlendalePeoria ADMP Update, Aug 2001. (ADMP) 
This project also addresses the flooding problems that occurred in the October 2 1,2000 
storm for the Ventana Lakes development. 

The rapid upstream development in this area has caused the downstream drainage 
structures along Rose Garden Lane to become insufficient. 

The general complaint in this region is that the on-going upstream developments are 
causing drainage problems south of Rose Garden Lane within the Ventana Lakes 
development. This project ranks high in the proposed alternatives formulated in the 
ADMP. 

Hydrologic/Hydraulic Significance (Rose Garden Lane Channel): The watershed that 
contributes to the channel is generally between 91" Avenue and the Agua Fria River 
south of the West Wing Mountains. The current drainage between the old Lake Pleasant 
Road alignment and the current alignment flows north to south with flow crossing Rose 
Garden Lane and entering into the Ventana Lakes development. The Ventana Lakes 
development, which was developed under less stringent requirements, does not account 
for the ever-increasing upstream flow and flooding is likely during a large storm. The 
Rose Garden Lane Channel will route the flow west and away from the Ventana Lakes 
development. 



The current Rose Garden Lane Channel routes flow on the north side of the Ventana 
Lakes development in a shotcrete channel. This channel makes a ninety-degree turn at 
the intersection of 11 l th  Avenue and Rose Garden Lane. Maintenance problems with the 
channel exist and flow overtops the ninety-degree turn during larger storm events. The 
proposed Rose Garden Lane Channel reduces maintenance costs and removes the sharp 
transition at 1 1 l th  Avenue and Rose Garden Lane. The proposed channel will be on the 
north side of Rose Garden Lane in a natural channel that flows west to the Agua Fria 
River. 

Level of Protection: This Project provides 100-year protection to the Ventana Lakes 
development. The Project includes natural channels, a storm drain with an energy 
dissipater, and two culvert crossings. The channel removes the current overland flows 
into the Ventana Lakes development. 

The storm drain, culvert crossings, and channel facilities are anticipated to maintain the 
drainage in accordance with the requirements set forth in Maricopa County Drainage 
Design Manual. 

Area Protected: The proposed Rose Garden Lane Improvements would provide 
protection to existing, proposed and future developments on the south side of Rose 
Garden Lane from Lake Pleasant Road to the Agua Fria River. The watershed routed to 
this proposed project, Phase I, is approximately-1 .4 square miles. The downstream area 
protected by this proposed project is nearly 1.3 square miles. 

Environmental Quality: The proposed natural channels decrease the amount of 
maintenance required due to sediment from the high velocities in the existing shotcrete 
channel. 

Area-wide benefits: The natural channels reduce the safety concerns associated with the 
steep side slopes in the existing shotcrete channel. The channel also has multi-use 
opportunities such as a trail. 

Total Project Cost: The estimate of costs for the Rose Garden Lane Channel is 
$2,800,000. The City will continue to pursue participation from adjoining properties. 

Level of Participation: The City anticipates participation from the Flood Control 
District for the Rose Garden Lane Channel Project. Upon favorable review by the Flood 
Control District for the improvements, the City will extend the budget amount in the next 
year CIP cycle to cover the City's proportionate share of improvements. 

Operation & Maintenance Costs: The primary cost associated with the proposed 
improvements is the removal of sediment from the storm drains and energy dissipater. 
This maintenance would be performed as needed. The desert landscaping in the proposed 
facilities reduces the maintenance costs of lawn mowing and vegetative trimming. 



Operation & Maintenance Responsibility: The City would maintain the storm drains 
and channels. Any major maintenance to the drainage facilities would be performed by 
Flood Control District. 



Project Priority Worksheet 
FY 02/03 

Project Name: Rose Garden Lane Channel 
Requested By: Peoria 
Date: Julv 20, 2001 
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FY 2002-2003 CIP 

FLOOD CONTROL DISTRICT 

PROJECT PROPOSAL 

Project Description: 

Name: 83rd Avenue Drainage Improvements 

Requestor: City of Peoria Contact: Burton Charron 
840 1 West Monroe Street Ph. 623-773-72 10 
Peoria, AZ 85345 Fax. 623-773-72 1 1 

Location: Pinnacle Peak Road from 95th Avenue to 83rd Avenue 
Calle Lejos from 89' Avenue to ~ 3 ' ~  Avenue 
83rd Avenue from Calle Lejos to Williams Drive 
89', 87', and 85' Avenues from Camino Del Oro to Pinnacle 
Peak Road. 

Area: Bounded: South By: Williams Drive 
West 95' Avenue 
East 83rd Avenue 
North West Wing Mountain 

Agency Priority: This Project ranks second in Peoria's riority of projects for FY 2002- i' 2003. There are two phases of the Project: Phase I - 83' Avenue Detention Basin and 
Outlet and Phase I1 I Calle Lejos ~etention Basin and Pinnacle Peak Road Storm 
Drains. 

Master Plan Element: The ~ 3 ' ~  Avenue Detention Basin and Outlet Project is part of 
the drainage improvements formulated in the GlendaleIPeoria ADMP Update, Aug 200 1. 
(ADMP) This project also incorporates the 83rd Avenue Candidate Assessment Report 
(CAR) for 83rd Avenue in that the roadway will eventually be increased in size to 
accommodate the large development on the other side of the West Wing Mountain. 

The rapid upstream development in this area has caused the downstream drainage 
structures along 83rd Avenue to become inadequate and flooding is expected in large 
storms. The proposed detention basin and outlet storm drain would reduce the peak flow 
in large storm events and as a result, the downstream drainage structures along 83rd 
Avenue become sufficient. 

The Calle Lejos Detention Basin and Pinnacle Peak Road Storm Drains Project is 
also a part of the drainage improvements formulated in the ADMP. The proposed 
detention basin would reduce the downstream peak flows, which results in smaller storm 
drains required to carry the flow to the 83rd Avenue detention basin. This project would 



also incorporate the Pinnacle Peak Road CAR, which increases the size of the roadway to 
accommodate the increasing traffic flow. 

The general complaint in this region is that the on-going upstream developmets are 
causing drainage problems south of Pinnacle Peak Road between 9 1" Avenue and 83rd 
Avenue. 

Hydrologic/Hydraulic Significance: ~ 3 ' ~  Avenue Detention Basin: The watershed that 
contributes to the detention basin is generally between 91" Avenue and 83rd Avenue - 

south of the West Wing Mountains. The current drainage structures along 83rd Avenue 
from Calle Lejos south to the New River are either under-sized or non-existent. 
Individual developers constructed inconsistent drainage structures and caused the system 
to be non-continuous. The proposed detention basin would reduce the peak flows 
causing the downstream drainage structures to become sufficient. 

83rd Avenue would flood during the 100-year event under current conditions. This 
roadway is a major arterial in the City of Peoria and needs to be accessible during 
flooding events. The contributing area has steep slopes in the West Wing Mountain area 
and mild slopes in the remaining areas. The land use is generally low-density residential 
and natural desert. There are several developments planned in the upstream contributing 
areas. 

Calle Lejos Detention Basin: The watershed that drains into this basin is mainly from 
the West Wing Mountains. The steep slopes and rocky soils result in a large and quick 
peak flow to the downstream areas. This proposed basin would reduce the peak flows to 
the downstream areas and provides protection to the existing developments between 
Calle Lejos and Pinnacle Peak Road. 

The storm drains along Pinnacle Peak Road are also a part of this project. These 
proposed storm drains would carry the flow east from 87th Avenue into the 83rd detention 
basin and west of 87' Avenue to 9 5 ~  Avenue an into the undeveloped state land area. 
These proposed storm drains would eliminate the flow that currently crosses Pinnacle 
Peak Road and causes flooding problems to the area between 91'' Avenue and 83rd 
Avenue between Pinnacle Peak Road and Deer Valley Road. 

Level of Protection: The Project provides 100-year protection along 83rd Avenue from 
Calle Lejos south to the New River and along Pinnacle Peak Road from 95th Avenue to 
~ 3 ' ~  Avenue. The Project includes two detention basins that reduce the downstream peak 
flows and a series of storm drains, which removes the current overland storm water 
flows. 

The detention basin, storm drains, and channel facilities are anticipated to maintain the 
drainage in accordance with the requirements set forth in Maricopa County Drainage 
Design Manual. 



Area Protected: The proposed 83rd Avenue Improvements would provide protection to 
existing, proposed and future developments along 83rd Avenue from Pinnacle Peak Road 
to the confluence with the New River. The watershed that is routed though Phase I is 
approximately 1.2 square miles. The downstream area protected by this proposed project 
is nearly 1 square mile. 

The watershed for Phase I1 is a smaller portion of the same upstream area that drains to 
the 83rd Avenue detention basin. The watershed that is routed though Phase I1 is 
approximately 0.4 square miles, but the protected downstream area is 1.6 square miles. 
The protected downstream area is increased because the Pinnacle Peak Road storm drains 
would protect the area south between 91" and 83rd Avenues. 

Environmental Quality: The two detention basins would improve water quality of 
storm water by reducing sediment and debris and the channels and storm drains would 
remove nuisance discharges and reduce erosion. 

Area-wide benefits: The detention basins have many multi-use opportunities for the 
community, and there is a possibility of recharging some of the storm water into the 
groundwater. 

Total Project Cost: The estimate of costs for the 83rd Avenue Detention Basin and 
Outlet is $3,264,000 and for the Calle Lejos Detention Basin with Outlet and Pinnacle 
Peak Road Storm Drains is $8,970,000. The City will continue to pursue participation 
from the adjoining properties. 

Level of Participation: The City anticipates participation from the Flood Control 
District for both the Phase I and Phase I1 improvements. The City has budgeted 
$3,200,000 within the 2002 CIP for the 83rd Avenue Detention Basin and Outlet. Upon 
favorable review by the Flood Control District for the Phase I improvements, the City 
will extend the budget amount in the next 5-year CIP cycle to cover the City's 
proportionate share of the Phase I1 improvements. 

Operation & Maintenance Costs: The main cost associated with the Phase I, and Phase 
11 improvements are the removal of sediment from the detention basins and within the 
storm drains. This maintenance would be performed as needed. The desert landscaping 
in the proposed facilities reduces the maintenance costs of things such as lawn mowing 
and vegetative trimming. 

Operation & Maintenance Responsibility: The City would maintain the detention 
basins, storm drains, and channels. Any major maintenance to the drainage facilities 
would be performed by Flood Control District. 
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Project Description: This Request is for a two phase project with both phases included 
in the GlendaleIPeoria ADMP Update. Phase I is the 83rd Avenue Detention Basin and 
Outlet and Phase II is the Calle Lejos Detention Basin and Pinnacle Peak Road Storm 
Drains. The Calle Lejos Detention Basin and Pinnacle Peak Road storm drains flow into 
the 83rd Avenue Detention Basin. Rapid development in the upstream areas now 
threatens the downstream areas with flooding because the drainage structures 
downstream are under-sized. The City is seeking funding to construct the drainage 
improvements formulated in the GlendaleIPeoria ADMP Update. Phase II of this request 
includes storm drains along Pinnacle Peak Road and Calle Lejos that drain into the 83rd 
Avenue detention basin. Total Cost for the Project is $1 2,234,000. The City would 
contribute $6,1 17,000 and the District would be responsible for $6,1 17,000. 
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FY 2002-2003 CIP 

FLOOD CONTROL DISTRICT 

PROJECT PROPOSAL 

Project Description: 

Name: 87' Avenue and Deer Valley Road Drainage Improvements 

Requestor: Flood Control District Contact: Marilyn DeRosa 
2801 W. Durango Ph. 602-506-4766 
Phoenix, AZ 85009 Fax. 602-506-4601 

Location: 87' Avenue from Williams Drive to Deer Valley Road 
88' Avenue from Williams Drive to Deer Valley Road 
89' Avenue from Williams Drive to Deer Valley Road 
90" Avenue from Williams Drive to Deer Valley Road 
Deer Valley Road from 83rd Avenue to 91'' Avenue 

Area: Bounded: South By: Deer Valley Road 
West 9 1 Avenue 
East 83rd Avenue 
North Pinnacle Peak Road 

Agency Priority: This Project ranks fourth in the District's priority of projects for FY 
2002-2003. This project has one phase: 87th Avenue and Deer Valley Road Drainage 
Improvements. 

Master Plan Element: The 87th Avenue and Deer Valley Road Drainage 
Improvements Project is part of the drainage improvements formulated in the 
GlendaleIPeoria ADMP Update, Aug 2001. This project also addresses the flooding 
problems that occurred in this area from the October 2 1,2000 storm. 

The rapid upstream development and lack of drainage structures in the area has caused 
flooding problems. Flooding and ponding in this area are common in even minor events. 

The general complaint in this region is the lack of drainage structures and the resultant 
flooding which is common in this area. A detailed study for this area was performed as 
part of the ADMP Update. 

Hydrologic/Hydraulic Significance (87'h Avenue and Deer Valley Road Drainage 
Improvements): The upstream watershed that contributes to the proposed facilities is 
between 91" Avenue and 83rd Avenue south of the West Wing Mountains. The current 
drainage in this area is generally overland with some flow carried by the streets. Most of 
the streets in this area are at the same elevation as the finished floor of many of the 



adjacent residences, which is a main reason for the common flooding. The area also 
lacks outlets that would carry the flow downstream across Deer Valley Road. 

Level of Protection: This Project provides 10-year protection in this area. However, 
when the Pinnacle Peak Road and 83rd Avenue Improvements recommended in the 
ADMP Update are constructed, the 87th Avenue and Deer Valley Road Drainage 
Improvements will provide 100-year protection. 

The road swales, culvert crossings, and channel facilities are anticipated to maintain the 
drainage in accordance with the requirements set forth in Maricopa County Drainage 
Design Manual. 

Area Protected: The proposed 87' Avenue and Deer Valley Road Drainage 
Improvements would provide protection to existing, proposed and future developments in 
the area bounded by Pinnacle Peak Road and Deer Valley Road between 83rd Avenue and 
9 1 Avenue. 

The watershed that is routed to this proposed project is approximately 1.8 square miles 
and the area protected by this proposed project is almost 112 square mile. 

Environmental Quality: The proposed drainage improvements reduce maintenance 
costs associated with flooding and ponding water. 

Area-wide benefits: The proposed drainage improvements give this area a drainage 
infrastructure, which is currently non-existent for a large portion of this area. 

Total Project Cost: The estimate of costs for the 87th Avenue and Deer Valley Road 
Drainage Improvements is $1,785,000. The City will continue to pursue participation 
from adjoining developments. 

Level of Participation: The Flood Control District will fund this project in participation 
with the Maricopa County Department of Transportation. 

Operation & Maintenance Costs: The main cost associated with the proposed 
improvements is the removal of sediment from the culverts that cross under Deer Valley 
Road. This maintenance would be performed as needed. 

Operation & Maintenance Responsibility: The City would maintain the culverts under 
Deer Valley Road. Any major maintenance to the drainage facilities would be performed 
by Flood Control District. 


