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1.0 Purpose 

1.1 Foreword 

This Design Concept Report (DCR) was prepared for the City of Peoria to update a portion of the 
Maryvale Area Drainage Master Study (ADMS) and the Glendale-Peoria Plan (G-P ADMP).  
Specifically, the elements of the ADMS and the G-P ADMP which serve the Oldtown Area of Peoria, 
where a recent rezoning allows a more intense land use than what was considered in the previous 
studies.  This DCR includes the recommended storm drainage infrastructure needed to accommodate the 
projected additional runoff due to the rezoning. 

1.2 Location 

The Oldtown Area is bounded by Grand Avenue (US60) to the Northeast, 87th Avenue to the West, and 
Mountain View Road to the South.  The project is located in Maricopa County, Arizona.  The entire 
project area is within the city limits of Peoria.  Appendix A, Figure 1 provides a vicinity map of the 
study area. 

1.3 Need for the Project 

The City of Peoria has adopted a rezoning in its Oldtown Area that encourages mixed use and pedestrian 
activity in the Commercial Core of the Oldtown Area.  The land use allows lesser setbacks and greater 
lot coverage percentages than what was projected in either the Maryvale ADMS or the G-P ADMP.  The 
result is that for this specific area, the City’s 10-year, 6-hour storm drain capacity and 100-year, 2-hour 
retention requirements cannot be expected to continue to be met as further development and 
redevelopment transitions into the more intense land uses. 

The Flood Control District of Maricopa County (FCDMC) conducted the Maryvale ADMS in 
November 1997, which encompasses the City’s Oldtown Area.  The Maryvale ADMS considered the 
hydrology for the entire watershed, evaluated the drainage systems serving the area, and made 
recommendations for further solutions to drainage problem areas and flood prone areas identified in the 
hydrologic analysis. 

Neither the November 1997 Maryvale ADMS, nor the May 1987 G-P ADMP made any specific 
recommendations to the Oldtown Area, however the proposed redevelopment will change the 
parameters that were the basis of the current Maryvale ADMS and G-P ADMP versions for the Oldtown 

Area.  A determination needed to be made to assure that there is no adverse impact on immediately 
adjacent properties.  

The watershed to the Oldtown Area originates along the Burlington Northern Santa Fe Railroad, which 
is adjacent and parallel to Grand Avenue.  Active flood irrigation continues within portions of the study 
area.  However, much of the system is inactive, and in some cases there exists only remnants of the 
system.  The significance of the remnant irrigation facilities is that the properties presently exhibit 
incidental storm water management.  The properties have previously been leveled, bermed, and a 
network of distribution pipe is buried. 

Continued development and redevelopment will not be specifically required to fully uphold the City’s 
drainage capacity criteria.  The considerations for pre-development conditions versus post-development 
conditions are likely to continue.  However, the storm water capacity requirements could be 
compromised. 

The City of Peoria must update their storm drainage infrastructure in order to continue to maintain the 
level of stormwater management that they currently achieve.  This DCR describes the recommended 
storm drainage infrastructure updates to accommodate the additional runoff that would occur as a result 
of the downtown rezoning. 

1.4 Project Objectives 

Kimley-Horn and Associates, Inc. (KHA) prepared the DCR for City of Peoria as part of the Downtown 
ADMP.  The purpose of the report is to make recommendations and create 15% concept plans for the 
storm drainage infrastructure needed to accommodate the projected land use changes from the recent 
Downtown rezoning. 
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2.0 Background 

2.1 Previous Studies 

An initial ADMP was completed in May, 1987 by Camp Dresser & McKee, Inc. and James M. 
Montgomery, Consulting Engineers, Inc.  The Glendale-Peoria ADMP provided an analysis of drainage 
criteria, objectives, and existing storm water drainage in addition to proposing preliminary mitigation 
alternatives for the study area. 

In February of 1997, Wood, Patel, & Associates, Inc. submitted the Maryvale ADMS, followed by a 
Maryvale Floodplain Mitigation Study in November, 1997.  Together they documented the hydrology of 
the Maryvale area, identified flood prone regions, and proposed potential mitigation options. 

2.2 Climate 

The study area experiences hot summers and mild winters.  Elevation at the site is approximately 1,100 
feet.  The average temperatures range from 66 to 105 degrees Fahrenheit.  Average annual rainfall in the 
Peoria area is 7.5 inches, most of which is rain and is concentrated in two wet seasons.  The first wet 
season extends from July to September.  The second wet season extends from December to March. 

2.3 Watershed Physical Characteristics 

The greater Maryvale study area is approximately 100 square miles, and Downtown Peoria comprises 
roughly 0.27 square miles of this region.  The offsite watershed draining to the Downtown area is shown 
in Appendix A, Figure 2.  For this project, the watershed was divided into twelve (12) subbasins, with 
elevations ranging from 1,126 feet to 1,140 feet.  The concentration points for each basin are the low 
points in major streets and intersections. 

The study area is relatively flat, with slopes less than 0.5%.  The region generally drains towards the 
south and west.  The major drainage ways for the area are the Peoria Avenue and Olive Avenue storm 
drains, both of which outfall into the ADOT channel on the east side of SR-101.  The ADOT channel 
discharges to the New River.  Runoff from the site generally travels in storm drains and within the street, 
where it is conveyed to the New River before connecting with the Agua Fria River. 

Topographic information from county Geographic Information Systems (GIS) shapefiles and street 
drainage patterns observed during a March 12, 2007 site visit were used to delineate on-site drainage 
basins.  Aside from minor on-lot vegetation consisting of shade trees and landscaping, the area has little 

vegetation.  Land use is currently a mixture of residential and commercial, and includes the City of 
Peoria campus. 

2.4 FEMA Flood Zones 

FEMA Flood Insurance Rate Map (FIRM) 04013C1630H dated September 30, 2005, indicates that 
downtown area is not within a 100-year floodplain.  The site is located entirely in Zone X, shaded. 

Per FEMA definition, Zone X, shaded, is defined as areas of 0.2% annual chance flood; areas of 1% 
annual chance flood with average depths of less than 1-foot or with drainage areas less than 1-square 
mile; and areas protected by levees from a 1% annual chance flood. 
 



 Downtown Peoria Area Drainage Master Plan Update 
Design Concept Report 

 
 

 December 2007 
 - 3 -  Project No. 091028011 

3.0 Hydrologic Analyses and Methodology 

The hydrology procedures presented in this drainage report follow the methodologies and drainage 
criteria outlined in the Drainage Design Manual for Maricopa County, Volume I - Hydrology.  The base 
model for the study update was the original HEC-1 model prepared by Wood, Patel & Associates as part 
of the Maryvale ADMP.  All modifications to the HEC-1 model within the downtown study area are 
consistent with the original methodology. 

3.1 Offsite Watershed Boundaries 

The Maryvale ADMP studied the watershed bounded by Interstate-10 to the south, Interstate 17 to the 
East, the Arizona Canal and Arizona Canal Diversion Channel to the northeast and the Agua Fria 
Freeway and Agua Fria River to the west.  The watershed of approximately 100 square miles was 
subdivided into 141 subbasins bounded by the major arterial cross streets, each with an area of roughly 1 
square mile.  The exceptions are those basins crossed at a diagonal by Grand Avenue, the Grand Canal, 
or the Roosevelt Irrigation Canal.  Since the Oldtown area falls entirely within this watershed, all of the 
necessary offsite hydrology has already been determined. 

3.2 Rainfall Events and Distribution 

The Maryvale ADMP collected point rainfall depths for the 10-year, 6-hour, 100-year, 6-hour and the 
100-year, 24-hour events.  The distribution for the 6-hour event was a dimensionless storm pattern 
documented in the Drainage Design Manual for Maricopa County, while the 24-hour event utilized the 
SCS Type II distribution.   

3.3 Land Use and Soil Data 

The original model was compiled using land use and soils data from the FCDMC.  Within each 
subbasin, the area of each soil unit and land use category was determined and used as input data for the 
District’s DDMS software.  The update maintained the same soils information; however modified the 
land use areas within subbasins 22, 26, and 27 according to rezoning categories.  The weighted RTIMP 
computation and values for the new Oldtown subbasins are found in Table 1.  This changed the 
composite parameter RTIMP for each modified subbasin from the ADMP, shown in Table 2.  The 
remaining land use parameters were not adjusted for the Maryvale subbasins. 

Table 1.  Weighted RTIMP for Downtown Subbasins. 

Bare 
Ground Impervious 

Low 
Density 

Residential 

Medium 
Density 

Residential CommercialBasin 
Name 

Basin 
Area 

[sq. mi] 5% 100% 15% 30% 80% 
Weighted 
RTIMP 

2231DA 0.028   100%       100% 
2631DA 0.010         100% 80% 
2631DB 0.025       70% 30% 45% 
2731DA 0.032 10% 60%   15% 15% 77% 
2731DB 0.011   20%   80%   44% 
2731DC 0.015 2% 50%   48%   65% 
2731DD 0.024   20%   80%   44% 
2731DE 0.028         100% 80% 
2731DF 0.030 50%       50% 43% 
2731DG 0.007 50% 50%       53% 
2731DH 0.038 17% 25% 33% 17% 8% 42% 
2731DI 0.024 20%     60% 20% 35% 
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Table 2.  RTIMP for Remaining Area of Maryvale ADMP Subbasins. 

Basin 
Name 

Basin 
Area 

[sq. mi] 

% of 
Total 
Area RTIMP 

Revised 
RTIMP 

w/o 
Downtown 

22-31W 0.764 100 35% 33% 
2231DA 0.028 4 100%  
      
26-31W 0.541 100 12% 9% 
2631DA 0.010 2 80%  
2631DB 0.025 5 45%  
      
27-31 1.013 100 20% 11% 
2731DA 0.032 3 77%  
2731DB 0.011 1 44%  
2731DC 0.015 2 65%  
2731DD 0.024 2 44%  
2731DE 0.028 3 80%  
2731DF 0.030 3 43%  
2731DG 0.007 1 53%  
2731DH 0.038 4 42%  
2731DI 0.024 2 35%  

 

3.4 Unit Hydrograph 

The Clark Unit Hydrograph option in HEC-1 was used for all subbasins.  The original model parameters 
were generated using the District’s DDMS software. 

3.5 Precipitation Losses 

The Green-Ampt precipitation loss option was used for all subbasins.  The original model parameters 
were computed using the District’s DDMS software, based on the land use and soil data. 

3.6 Onsite Hydrology 

3.6.1 Subbasin Boundaries 

The Oldtown Peoria area is approximately 0.27-square miles of the 100 square mile watershed studied in 
the Maryvale ADMP.  Based on county topographic data and a site visit conducted on March 12, 2007, 
the Oldtown region was divided into twelve subbasins.  The new basins range in size from 0.007 to 
0.032 square miles (4.4 to 20.5 acres) and are shown in Appendix A, Figure 3. 

3.6.2 Unit Hydrograph 

The Clark Unit Hydrograph option in HEC-1 was used for the new Oldtown subbasins.  The time of 
concentration was calculated using the District’s Rational for Windows software.  Table 3 provides a 
summary of the basin characteristics and calculated parameters.  The storage coefficient (R) was 
calculated from the equations listed in the Drainage Design Manual for Maricopa County: Volume I 
Hydrology: 

R = 0.37Tc
1.11A-0.57L0.80  

Where  R = storage coefficient (hours) 

 Tc = time of concentration (hours) 

 A = drainage area (square miles) 

 L = length of flow path (miles) 
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Table 3:  Summary of Downtown Subbasin Parameters. 

Basin 
Name 

Basin 
Area 

[sq. mi] 

Flow path 
Length 

[mi] 

Flow path 
Slope 
[ft/ft] 

Tc 
[hr] 

R 
[hr] 

2231DA 0.028 0.23 0.0033 0.185 0.134 
2631DA 0.010 0.35 0.0019 0.308 0.583 
2631DB 0.025 0.25 0.0027 0.212 0.178 
2731DA 0.032 0.27 0.0050 0.172 0.129 
2731DB 0.011 0.24 0.0047 0.175 0.220 
2731DC 0.015 0.24 0.0035 0.195 0.210 
2731DD 0.024 0.29 0.0033 0.213 0.206 
2731DE 0.028 0.27 0.0028 0.220 0.186 
2731DF 0.030 0.24 0.0032 0.190 0.136 
2731DG 0.007 0.13 0.0030 0.145 0.143 
2731DH 0.038 0.34 0.0034 0.228 0.194 
2731DI 0.024 0.29 0.0045 0.193 0.189 

 

3.6.3 Time of Concentration Flow Paths 

Time of concentration flow path data was determined for each Oldtown basin using county topographic 
mapping and field notes from a site visit conducted on March 12, 2007.  Appendix A, Figure 3 displays 
the flow path for each subbasin. 

3.7 HEC-1 Results 

HEC-1 models were prepared for the following events: 2-year, 10-year, 50-year, and 100-year 6-hour 
events.  The Maryvale ADMP model was revised to decrease the area of each of original basin by the 
amount of the Oldtown area it contained and the new basins were inserted into the HEC-1 model based 
on their location.  The model was run for existing conditions reflecting the original study and future 
conditions as described by the new zoning of the Oldtown area.  Table 4 provides a summary of the 
HEC-1 results for the 10-year and 100-year storm events. 

Table 4.  Summary of HEC-1 Results 

100-year 10-year 
ADMS 

Subbasin 
Name 

Downtown ADMPU 
Subbasin Name 

Q existing 
[cfs] 

Q 
future 
[cfs] 

Q existing 
[cfs] 

Q 
future 
[cfs] 

2631DA 14 15 8 10 26-31W 2631DB 61 65 37 43 
22-31W 2231DA 78 82 50 53 

2731DA 91 96 56 62 
2731DB 25 27 15 18 
2731DC 35 38 21 24 
2731DD 56 60 34 39 
2731DE 68 73 41 47 
2731DF 82 87 50 57 
2731DG 19 21 12 13 
2731DH 91 98 55 63 

27-31 

2731DI 58 62 35 40 
Sum of subbasin runoff 678 724 414 469 
   Increase 46 Increase 55 
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4.0 Hydraulic Modeling 

4.1 Existing Storm Drains 

In Peoria Avenue and Olive Avenue are major east-west storm drain trunklines carrying discharge to the 
New River from 75th Avenue and 67th Avenue respectively.  Storm drain collection networks in 83rd 
Drive, 85th Avenue and 87th Avenue currently connect into the Peoria Avenue storm drain flowing from 
south to north.  83rd Avenue ties into the Olive Avenue Storm Drain, carrying flow from Washington 
Street south to Olive Avenue.  The assumption was that these networks are currently providing adequate 
drainage to the Oldtown area.  The goal was to find out the capacity of the 83rd Drive, 85th Avenue and 
87th Avenue connections and explore whether additional capacity was available within 83rd Avenue. 

4.1.1 StormCAD Model 

Bentley StormCAD version 5.6 was utilized to model the existing storm drains.  The 10-year, 6-hour 
runoff condition was analyzed to determine the capacity of the existing systems.  The existing storm 
drain inverts, pipe diameters, pipe lengths, and pipe material for each network were obtained from GIS 
layers and the following As-Builts provided by the City of Peoria: 

 83rd Drive Plan Reference 52-161 

 83rd Avenue Plan References 52-158, 37-105, 38-128 

 85th Avenue Plan Reference 52-171 

 87th Avenue  Plan Reference 52-172 

For 83rd Drive, 85th Avenue and 87th Avenue, the most downstream pipe was assumed to be completely 
full with the tailwater condition at the crown of the pipe.  For 83rd Avenue, the tailwater condition at 
Olive Avenue was calculated from the 10-year hydraulic grade line elevations provided on the as-built 
plans for the Olive Avenue storm drain.   

Each model was run with an arbitrary and excessive flow to establish the full flow capacity of each pipe.  
Table 5 through Table 8 summarizes the capacity of each storm drain. 

 

Table 5.  83rd Avenue Existing Storm Drain Capacity 

83rd Ave 

Location 
Section 

Size 
Design Capacity 

[cfs] 
At Washington St 18 inch 10 
At Madison St 24 inch 16 
At Monroe St 30 inch 41 
At Mountain View Rd 48 inch 46 
At Olive Ave 48 inch 159 

 

Table 6.  83rd Drive Existing Storm Drain Capacity 

83rd Drive 

Location 
Section 

Size 
Design Capacity 

[cfs] 
At Peoria Ave 24 inch 40 
At Washington St 24 inch 10 
At Jefferson St 24 inch 10 

 

Table 7.  85th Avenue Existing Storm Drain Capacity 

85th Ave 

Label 
Section 

Size 
Design Capacity 

[cfs] 
85th Ave at Peoria Ave (North) 36 inch 31 
At Washington St 30 inch 13 
At Peoria Ave (South) 30 inch 13 
At Jefferson St 30 inch 13 
At Madison St 30 inch 13 

 
Table 8.  87th Avenue Existing Storm Drain Capacity 

87th Ave 

Label Section Size 
Design Capacity 

[cfs] 
At Peoria Ave 24 inch 11 
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4.2 Proposed Storm Drain 

All proposed conditions modeling featured a connection downstream at the Olive Avenue Storm Drain.  
The downstream control used was the Hydraulic Grade Line (HGL) provided in the As-Builts for the 
Olive Avenue Storm Drain, prepared by Boyle Engineering Corporation for the FCDMC (Project 
Number FCD 89-16).  HGL elevations are provided on sheets SD-1 and SD-2. 
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5.0  Alternatives Formulation and Analyses 

5.1 Introduction 

Due to the modification of zoning for the Oldtown Peoria area, the runoff generated by the 10-year, 6-
hour storm exceeds the capacity of the existing drainage infrastructure.  Incorporating the results of the 
hydrologic and hydraulic analysis prepared by KHA, an alternatives formulation meeting between 
members of KHA and the City of Peoria was held on April 2, 2007.  Considerations for alternatives 
included the location of utilities, parcel ownership, and planned infrastructure improvements resulting 
from the recommendations in the Glendale-Peoria ADMP and Maryvale ADMP.  With the goal of 
addressing the 10-year runoff solution, four alternatives surfaced to be evaluated by KHA. 

5.2 Description of Alternatives 

The formulated alternatives are divided into four groups.  Alternatives 2 and 3 featured multiple 
variations within concept itself. 

5.2.1 Alternative 1 

Alternative 1 was the “Build Nothing” option.  The thought was that the existing 83rd Avenue storm 
drainage infrastructure would provide the necessary excess capacity to accommodate additional runoff 
from future conditions zoning.  Alternative 1 is illustrated in Appendix A, Figure 4. 

5.2.2 Alternative 2 

Alternative 2 featured two variations that incorporate a recommended improvement project from the 
Glendale-Peoria ADMP.  The ADMP proposed a 48-inch storm drain in Mountain View Road from 87th 
Avenue to 91st Avenue connecting to a 66-inch storm drain in 91st Avenue from Mountain View Road to 
Olive Avenue.  This storm drain is included in the City’s Capital Improvement Program. 

Alternative 2A 

Alternative 2A consisted of constructing a new 36-inch storm drain in 87th Avenue from Monroe Street 
to Mountain View Road to serve as the mainline for a future collection system for the basin 
concentrating at 87th Avenue and Mountain View Road.  This connected to the programmed Mountain 
View Road storm drain and upsized the 48-inch pipe to a 60-inch pipe.  The pipe in 91st Avenue from 
Mountain View Road to Olive Avenue would remain 66-inches in diameter.  Alternative 2A is 
illustrated in Appendix A, Figure 5. 

Alternative 2B 

Alternative 2B consisted of constructing a new 36-inch storm drain in Mountain View Road from 85th 
Avenue to 87th Avenue to serve as the mainline for a future collection system for the basin concentrating 
at 85th Avenue and Mountain View Road.  This connected to the programmed Mountain View Road 
storm drain and upsized the 48-inch pipe to a 54-inch pipe.  The pipe in 91st Avenue from Mountain 
View Road to Olive Avenue would remain 66-inches in diameter.  Alternative 2B is illustrated in 
Appendix A, Figure 6. 

5.2.3 Alternative 3 

Three variations of alternative 3 were considered.  All include a storm drain in 87th Avenue from 
Mountain View Road to Olive Avenue and connect to the existing Olive Avenue storm drain. 

Alternative 3A 

Alternative 3A consisted of constructing a new 36-inch storm drain in 87th Avenue from Monroe Street 
to Mountain View Road to serve as the mainline for a future collection system for the subbasin runoff at 
87th Avenue and Mountain View Road.  This connected to a 36-inch mainline in 87th Avenue.  
Alternative 3A is illustrated in Appendix A, Figure 7. 

Alternative 3B 

Alternative 3B consisted of constructing a new 36-inch storm drain in Mountain View Road from 85th 
Avenue to 87th Avenue to serve as the mainline for a future collection system for the basin concentrating 
at 85th Avenue and Mountain View Road.  This connected to a 36-inch mainline in 87th Avenue.  
Alternative 3B is illustrated in Appendix A, Figure 8. 

Alternative 3C 

During the Recommended Plan Selection meeting a third alternative evolved that combined both 
Alternatives 3A and 3B.  Alternative 3C consisted of constructing a new 36-inch storm drain in 87th 
Avenue from Monroe Street to Mountain View Road to serve as the mainline for a future collection 
system for the basin concentrating at 87th Avenue and Mountain View Road, and a new 36-inch storm 
drain in Mountain View Road from 85th Avenue to 87th Avenue to serve as the mainline for a future 
collection system for the basin concentrating at 85th Avenue and Mountain View Road.  These two 
storm drains connected to a 48-inch mainline in 87th Avenue.  Alternative 3C is illustrated in Appendix 
A, Figure 9. 
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5.2.4 Alternative 4 

Alternative 4 considered a detention basin and was dependent on the results of the analysis for 
Alternative 1.  The City of Peoria suggested a detention basin site in parcel 142-15-002C at the southeast 
corner of the intersection of 83rd Avenue and Hatcher Road to allow the 83rd Avenue storm drain to 
overflow into the basin, thus providing attenuation and a reduction in peak flows.  The basin would 
discharge into the 83rd Avenue storm drain and ultimately outfall to the Olive Avenue storm drain.  
Alternative 4 is illustrated in Appendix A, Figure 10. 



 Downtown Peoria Area Drainage Master Plan Update 
Design Concept Report 

 
 

 December 2007 
 - 10 -  Project No. 091028011 

6.0 Recommended Plan Selection 

6.1 Evaluation Criteria Matrix 

To assist in evaluating and comparing project alternatives, an evaluation and ranking matrix consisting 
of seven criteria with a range of point values was developed.  The development of the matrix criteria 
was formulated based on previous KHA drainage master planning experience.  The matrix was 
developed in an attempt to objectively evaluate alternatives for a range of criteria while still 
emphasizing that the primary purpose of each alternative is to provide drainage and flood control 
measures to the Downtown Peoria area.   

In developing an evaluation matrix for assessing the relative merits of the alternatives, the focus was to 
select a limited number of approximately independent criteria that would cover a reasonable range of 
factors impacting alternative selection.  The creation of the matrix necessarily involves subjective 
judgment, not only in selecting the individual criterion but also in assigning a range of values for each 
criterion, as well as the particular value to use in the matrix for a particular criterion and alternative. 

Table 9 provides the evaluation criteria considered.  As shown in the table, there are seven criteria with 
corresponding ranges in point values.  Other criteria could be added to the matrix; however, increasing 
the number of criteria would add much more complexity than needed to the matrix and the evaluation 
process.  In addition, more criteria could lead to criteria having more interrelationships, potentially 
producing bias in the matrix evaluation results. 

Table 9.  Evaluation Criteria Matrix. 

Evaluation Criteria Range Of Point Values 
Known Physical and 
Environmental Constraints 1 to 6 

Level of Drainage Protection 1 to 10 
Operation and Maintenance 1 to 6 

Ease of Proposed Construction 1 to 6 

Construction Cost 1 to 10 
Construction Schedule (Time 
and Sequencing with Dependent 
Facilities) 

1 to 6 

ROW / Easement Requirements 1 to 8 

6.2 Matrix Application 

The alternatives are compared or evaluated by assigning a point value for each individual evaluation 
criterion based on the relative merit of a specific alternative compared to other alternatives.  The point 
values for the entire evaluation criterion for a particular alternative are then totaled and a point value 
assigned to the alternative.  The alternative with the highest numerical values compared to other 
alternatives is the preferred alternative.  Note, however, that even though an alternative may stand out 
numerically as the "preferred" alternative over other alternatives, considerations may be given that a 
combination of one or more alternatives would be most beneficial to the City. 

6.3 Evaluation Criteria Discussion 

The evaluation criteria cover a wide range of factors that are believed to be the most significant factors 
when comparing alternatives.  Not all criteria are weighted equally.  More significant criteria are 
weighted more by having higher maximum point values.  For example, criteria having a maximum point 
value of 10 will have a slightly more significant impact in the alternative selection than those having a 
lesser maximum value.  The criteria that have been given the most weighting are construction cost and 
Level of Drainage Protection.  A discussion of each criterion is provided in the following sections. 

6.3.1 Known Physical and Environmental Constraints 

Alternatives encounter multiple existing utilities and may require utility relocation.  These utilities 
include but are not limited to: City maintained water and sanitary sewer, SRP irrigation, Qwest 
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Communications, Cox Cable, APS Electric and Southwest Gas.  For alternatives tying into the existing 
Olive Avenue storm drain, the downstream invert elevations were constrained by the Olive drain.   

6.3.2 Level of Drainage Protection 

Alternatives were evaluated for the 10-year 6-hour storm.   

6.3.3 Operation and Maintenance 

Operation was objectively assessed by analyzing how the system will perform as a means of 
conveyance.  Maintenance considerations of the system include clearing inlets and/or catch basins of 
debris and cleaning out deposited sediment from storm drain structures and basins.  Maintenance of the 
detention basin includes landscaping, erosion mitigation, and sediment and debris removal 

6.3.4 Ease of Proposed Construction 

All storm drain alternatives will require trenching within the right-of-way.  Coordination with street 
improvements and utility relocations presents the largest obstacle, and are addressed in other criteria.  
The major difference between construction methods is that the basin alternative will require additional 
excavation and construction outside the right-of-way.  Traffic impacts are also a factor as well as the 
potential for street closures.  Additionally, connecting to the Olive Ave storm drain is a consideration. 

6.3.5 Construction Cost 

Preliminary, reconnaissance level capital, engineering/construction management, and 
operation/management were developed for each alternative, where applicable.  The more costly 
alternative was assigned a lower point value, while the lower cost alternative was assigned a higher 
value.  The extent of engineering facilities included in an alternative was also reflected in this criterion 
in that more extensive facilities resulted in an increased cost.  Construction unit costs were prepared 
based on previous earthwork projects using MAG construction bid tabulations and other current project 
bids including the McDowell Road Basin and Storm Drain Design project completed by Kimley-Horn. 

6.3.6 Construction Schedule  

As previously mentioned, there will likely be utility conflicts and street improvements that parallel the 
construction of any alternative.  The difficulty of coordinating a construction schedule was assumed 
proportional to the potential for utility conflicts and infrastructure improvements. 

6.3.7 Right-of-Way / Easement Requirements  

All of the storm drain alternatives are proposed within the existing right-of-way.  The only additional 
easement/land acquisition requirement would be for a proposed detention basin and its appurtenant 
storm drains. 

6.4 Other Considerations 

6.4.1 91st Avenue and Mountain View Road Storm Drain 

The City of Peoria has submitted the 91st Avenue and Mountain View Road Storm Drain project as a 
combined project for the FCDMC to consider in their FY2009 Capital Improvement Program.  This 
regional project is elemental to Options 2A and 2B in this DCR. 

Should the FCDMC agree to participate in the construction of the 91st Avenue and Mountain View Road 
project, then reconsideration must be given to re-evaluate Option 2, including both sub-options A and B.  
Scoring for these options in several categories was based on consideration of the effect of constructing 
the larger regional facilities at the City of Peoria’s sole cost. 

6.4.2 Alternatives 3A, 3B and 3C and 91st Avenue and Mountain View Road Storm Drain  

Each proposed Alternative 3 project addresses the contributing watershed accumulated at the vicinity of 
87th Avenue and Mountain View Road, and routes flow to the Olive Drain via 87th Avenue.  Therefore 
the programmed Mountain View Drain will only need to reach 89th Avenue to accommodate the 
contributing watershed.  Since it is not likely that the sizes for the 91st Avenue and Mountain View 
Drains will change from what is programmed, the capacity of the system will be improved to handle an 
event larger than the expected 2-year design storm.  This additional protection as a result of reducing the 
watershed contributing to the 91st Avenue and Mountain View Drains should be considered an 
advantage to Alternatives 3A, 3B and 3C. 

6.5 Conclusions 

On May 10, 2007, representatives from KHA and the City of Peoria met to select the recommended 
plan.  The evaluation matrix filled out during the Recommended Plan Selection meeting on May 10, 
2007 is located in Table 10.  Representatives from KHA and the City of Peoria provided the discussion 
and input leading to the final scoring values. 
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Table 10.  Evaluation Matrix. 
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Alternative  
No. 

1 to 6 1 to 10 1 to 6 1 to 6 1 to 10 1 to 6 1 to 8 

Point Total

1 6 1 6 0 0 0 0 13 
2A 2 6 5 3 8 2 8 34 
2B 2 6 5 4 9 2 8 36 
3A 5 6 3 5 7 3 8 37 
3B 5 6 3 5 7 3 8 37 
3C 5 9 3 5 6 3 8 39 
4 5 1 2 5 5 5 2 25 

 

6.5.1 Scoring Notes of Each Alternative 

Alternative 1: Utilize existing Storm Drain in 83rd Ave. to convey excess runoff from future 
conditions zoning. 

Advantages: 

 Alternative 1 is already constructed and as such has no known physical constraints. 

Disadvantages: 

 Alternative 1 only provides protection for the 2-year storm under existing conditions.  It does 
not pass the 10-year storm under existing or future conditions. 

Alternative 2A Construct new 36-inch storm drain in 87th Ave. from Monroe St. to Mountain View 
Rd.  Connect to 1987 ADMP proposed storm drain at 87th Ave. and Mountain View 
Rd.  Upsize ADMP storm drain in Mountain View Rd. between 87th Ave. and 91st 
Ave. from 48-inch to 60-inch.  

Alternative 2B: Construct new 36-inch storm drain in Mountain View Rd. from 85th Ave. to 87th 
Ave.  Connect to 1987 ADMP proposed storm drain at 87th Ave. and Mountain 

View Rd.  Upsize ADMP storm drain in Mountain View Rd. between 87th Ave. and 
91st Ave. from 48-inch to 54-inch. 

Advantages: 

 The storm drain in Mountain View Road and 91st Avenue recommended as part of the 
Glendale-Peoria ADMP has the potential to be a programmed cost with the FCDMC.  In this 
situation, the cost to the City of Peoria for this segment would only involve the additional cost 
of upsizing for the Downtown Area. 

 The storm drain alignments are entirely within the street right-of-way. 

Disadvantages: 

 Alternatives 2A and 2B involve over a mile of trenching and storm drain installation, 
requiring the most construction time.  Additionally, larger sized pipe segments take longer to 
order and deliver. 

Alternative 3A: Construct new 36-inch storm drain in 87th Ave. from Monroe St to Olive Ave. 

Alternative 3B: Construct new 36-inch storm drain in Mountain View Rd. from 85th Ave. to 87th 
Ave.; then in 87th Ave. from Mountain View Rd. to Olive Ave. 

Alternative 3C: Construct new 36-inch storm drain in 87th Ave. from Monroe St. to Mountain View 
Rd. and in Mountain View Rd. from 85th Ave. to 87th Ave.; construct new 48-inch 
storm drain in 87th Ave. from Mountain View Rd. to Olive Ave. 

Advantages: 

 Alternative 3C is the only alternative that accommodates both the excess flow from the 
intersection of 85th Avenue and Mountain View Road as well as 87th Avenue and Monroe 
Street.  This alternative provides the greatest level of drainage protection. 

 If the City of Peoria is required to fund the entire construction of alternatives 2A or 2B, then 
alternatives 3A, 3B and 3C result in a lower total construction cost.  If the City only funds the 
additional cost of upsizing the programmed storm drain, then alternatives 3A, 3B and 3C are 
more expensive than alternatives 2A and 2B. 

 Alternatives 3A, 3B and 3C result in less construction disruptions for the adjoining watershed 
than the other alternatives. 
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Disadvantages: 

 The schedule for these alternatives would also have to include school session considerations 
for the Alta Loma School. 

 SRP irrigation lines need to be dewatered. 

Alternative 4: Utilize existing Storm Drain in 83rd Ave. and a detention basin north of Hatcher 
Rd. to accommodate excess runoff from future conditions zoning. 

Advantages: 

 Alternative 4 only requires basin excavation and lateral connections to the existing 83rd Ave. 
storm drain 

 Alternative 4 is the least expensive for construction 

 Alternative 4 only requires drainage excavation – a much faster procedure than the other 
alternatives 

Disadvantages: 

 Alternative 4 requires approximately $1.8 million in land acquisition for a detention basin 
outside of the right-of-way 

 Alternative 4 is based on Alternative 1, which does not provide the existing 10-year 
protection. 

6.5.2 Recommended Alternative 

Alternative 3C received the highest point total in the evaluation matrix and was selected as the 
Recommend Plan.  The accompanying design concept is for a 36-inch storm drain in 87th Avenue from 
Monroe Street to Mountain View Road and a 36-inch storm drain in Mountain View Road from 85th 
Avenue to 87th Avenue.  Both of these storm drains connect at the intersection of 87th Avenue and 
Mountain View Road into a drop structure at the start of a 48-inch storm drain in 87th Avenue from 
Mountain View Road to Olive Avenue. 

Alternative 3C will convey the additional runoff due to the rezoning of the Oldtown area to the Olive 
Avenue storm drain.  The recommended alternative is for the main trunk line only, and is designed for 
the excess runoff from the 10-year storm event.  The future collection network within the Oldtown area 
will need to be designed in conjunction with any redevelopment projects. 

6.5.3 Reconsidered Recommendation 

Upon successful consideration by the FCDMC to participate in the 91st Avenue and Mountain View 
Road Storm Drain Project, a re-evaluation of Options 2A and 2B shall be conducted.  This could 
potentially alter the overall recommendation in the favor of one of these options. 
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7.0 Opinion of Probable Cost 

Table 11.  Opinion of Probable Cost for Alternatives 2A and 2B. 

Alternatives Adjustment Factor  
for Construction Cost 

Item Description Unit Unit Price 2 Base 2 Base Cost1 2A 
2A Adjustment 

Cost2 2B 
2B Adjustment 

Cost2 
Partnering Allowance LS  $ 20,000 1   $ 20,000         
AZDES/SWPPP Permits LS  $ 15,000 1   $ 15,000         
Public Information and Notification Allowance LS  $ 30,000 1   $ 30,000         
Project Signs Allowance LS  $ 5,000 1   $ 5,000         
Water Management LS  $ 15,000 1   $ 15,000         
Mobilization LS  $ 150,000 1   $ 150,000         
Traffic Control LS  $ 80,000 1   $ 80,000         
Land Cost3 SF  $ 20            

Non-Construction Cost Adjustment Factor4 LS       1.31   1.21 
Subtotal      $ 315,000   $ 413,755    $ 381,156 

                  
Drainage Excavation CY  $ 15    $ -    $ -     $ - 
Curb Opening Catch Basin Type B, MAG Std Detail 531 EA  $ 5,000 2   $ 10,000 3  $ 15,000  3  $ 15,000 
Connect to Existing 90-inch Storm Drain (MAG Std Detail 524) EA  $ 10,000 1   $ 10,000 1  $ 10,000  1  $ 10,000 
36-inch RGRCP LF  $ 220    $  - 1,330  $ 292,600  1,320  $ 290,400 
48-inch RGRCP LF  $ 288 2,650  $ 763,200    $ -     $ - 
54-inch RGRCP LF  $ 330    $  -    $ -  2,650  $ 874,500 
60-inch RGRCP LF  $ 410    $ - 2,650  $ 1,086,500     $ - 
66-inch RGRCP LF  $ 460 2,660  $ 1,223,600 2,660  $ 1,223,600  2,660  $ 1,223,600 
Storm Drain Manhole, 5-ft Diameter, MAG Std Details 521 and 420 EA  $ 7,000 9   $ 63,000 13  $ 91,000  13  $ 91,000 

Subtotal Construction    $ 23,723    $ 2,069,800    $ 2,718,700     $ 2,504,500 
Contingencies @ 25%    $ 5,931    $ 517,450    $ 679,675     $ 626,125 

Total    $ 29,654    $ 2,902,250    $ 3,812,130     $ 3,511,781 
Total Cost Increase of Alternative (over Base Cost)            $ 909,880     $ 609,531 

 
Notes:   

1 2 Base is the original 1987 ADMP proposed storm drain - a 48-inch storm main line in Mountain View Rd. from 87th Ave. to 91st Ave. and a 66-inch line in 91st Ave. from Mountain View Road to Olive Avenue. 
2 This estimate includes the proposed storm drain from the 1987 ADMP. 
3 From recommended plan selection meeting - unit price provided by the City of Peoria. 
4 Non-Construction cost adjustment factor determined from the ratio of the alternative construction cost to 1987 ADMP base construction cost. 
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Table 12.  Opinion of Probable Cost for Alternatives 3A, 3B, 3C and 4. 

Alternatives 

Item Description Unit Unit Price 3A 3A Cost 3B  3B Cost  3C  3C  4  4 Cost  
Partnering Allowance LS  $ 20,000 1  $ 20,000 1  $ 20,000 1  $ 20,000  1  $ 20,000 
AZDES/SWPPP Permits LS  $ 15,000 1  $ 15,000 1  $ 15,000 1  $ 15,000  1  $ 15,000 
Public Information and Notification Allowance LS  $ 30,000 1  $ 30,000 1  $ 30,000 1  $ 30,000  1  $ 30,000 
Project Signs Allowance LS  $  5,000 1  $ 5,000 1  $ 5,000 1  $ 5,000  1  $  5,000 
Water Management LS  $ 15,000 1  $ 15,000 1  $ 15,000 1  $ 15,000  1  $ 15,000 
Mobilization LS  $ 150,000 1  $ 150,000 1  $ 150,000 1  $ 150,000  1  $ 150,000 
Traffic Control LS  $ 80,000 1  $ 80,000 1  $ 80,000 1  $ 80,000  1  $ 80,000 
Land Cost1 SF  $ 20           88,000  $ 1,760,000 

Subtotal        $ 315,000    $ 315,000    $ 315,000     $ 2,075,000 
                   
Drainage Excavation CY  $ 15    $ -    $ -    $ -  4,100  $  61,500 
Curb Opening Catch Basin Type B, MAG Std Detail 531 EA  $ 5,000 1  $ 5,000 1  $ 5,000 1  $ 5,000  1  $ 5,000 
Connect to Existing 90-inch Storm Drain EA  $ 10,000 1  $ 10,000 1  $ 10,000 1  $ 10,000     $ - 
Connect to Existing 48-inch Storm Drain EA  $ 2,200           1  
36-inch RGRCP LF  $ 220 3,970  $ 873,400 3,970  $ 873,400 2,650  $ 583,000  300  $ 66,000 
48-inch RGRCP LF  $ 288    $ -    $ - 2,650  $ 763,200     $ - 
54-inch RGRCP LF  $ 330    $ -    $ -    $  -     $ - 
60-inch RGRCP LF  $ 410    $ -    $ -    $ -     $ - 
66-inch RGRCP LF  $ 460    $ -    $ -    $ -     $ - 
Storm Drain Manhole, 5-ft Diameter, MAG Std Details 521 and 420 EA  $ 7,000 10  $ 70,000 10  $ 70,000 11  $ 77,000  2  $ 14,000 

Subtotal Construction    $ 25,923    $ 958,400    $ 958,400    $ 1,438,200     $ 146,500 
Contingencies @ 25%    $ 6,481    $ 239,600    $ 239,600    $ 359,550     $ 36,625 

Total    $ 32,404    $ 1,513,000    $ 1,513,000    $ 2,112,750     $ 2,258,125 
 
 
Notes:   

1  From recommended plan selection meeting - unit price provided by the City of Peoria. 
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Appendix A.  Figures 




