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

LEVEL I1 REPORT 

SECTION AA-1: EXECUTIVE SUMMARY 

1.1 Report Objectives 

The purpose of the overall study is to update a portion of the existing GlendaleIPeoria 

ADMP Study (Reference 1) by quantifying the extent of flooding problems, 

developing alternative solutions, selecting the most desirable solutions, and preparing 

preliminary designs for the selected alternatives. 

The purpose of the Level I1 phase of the ADMP Update is to identify and evaluate the 

alternative solutions for the focus areas identified in the Glendale/Peoria Area 

Drainage Master Plan - Potential Alternatives - Volume PA. The Level I1 evaluation 

depends on many factors, including: costs, engineering feasibility, future recreation 

facilities and the flood safety needs for these facilities. The ADMP Update team 

reviewed the alternatives in the Level I1 analysis to decide which alternatives to bring 

to the Level I11 analysis. 

The decision-making process used in the evaluation, the preliminary cost estimates, 

and the results of the evaluation are all documented in this Level I1 report. 

1.2 Recommended Alternatives to take to Level I11 Analysis 

Based on evaluation of Level I1 alternatives, the following alternatives have been 

recommended to take to the Level I11 analysis. 

1.2.1 Northwest Region - Recommended Alternative 

The Recommended Alternative for the Northwest Region consists of many 

components. The first is a Pinnacle Peak Road storm 
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from 87Ih Avenue to the Agua Fria River. The second component is a Deer 

Valley Road channel from 91S' Avenue to Lake Pleasant Parkway then south 

to Rose Garden Lane. This will also incorporate a Rose Garden Lane 

channel from 107'~ Avenue to the Agua Fria River. The next component 

will be to improve the Beardsley Road channel. The final piece of this 

alternative is the preservation of natural washes by performing a Zone A 

delineation. 

1.2.2 Rock Springs Region - Recommended Alternative 

The Recommended Alternative for the Rock Springs Region is to enforce 

the floodplain and floodway delineations that were performed by Stantec 

Consulting (Reference 11). 

1.2.3 83rd Avenue Region - Recommended Alternative 

The Recommended Alternative for the 83rd Avenue Region has four 

elements. The first element is a regional detention basin located at 83rd 

Avenue and Pinnacle Peak Road. The next element is a channel along the 

north side of Pinnacle Peak Road from 87th Avenue east into the detention 

basin. The third element is a channel along the west side of 831d Avenue 

from Calle Lejos south into the detention basin. The last element is a relief 

storm drain from the detention basin south under 831d Avenue that outlets 

into the existing 831d Avenue channel south of Williams Drive. 

1.2.4 67th Avenue and Pinnacle Peak Road Region - Recommended Alternative 

The Recommended Alternative for the Pinnacle Peak Road and 67Ih Avenue 

Region has one main component. This component is a channel along the 

east side of 67Ih Avenue from just south of West Wind Drive to Pinnacle 

Peak Road. A box culvert under 67Ih Avenue collects the flow from the 

channel and empties it into a channel along the north side of Pinnacle Peak 

Road west into the New River. 

Page AA - 1 :2 



SECTION AA-2: INTRODUCTION 

2.1 Scope of Work 

The Scope of Work for the Glendale/Peoria Area Drainage Master Plan Update is 

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

Collection - Volume DC. 

2.2 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 2). The COE documented flooding in the northern areas 

of Glendale, portions of which fall within the study area. 

The District prepared reports on flooding in the early 1960s as well. These two 

reports were the Flood Control Survey Report (Reference 3)  and the Comprehensive 

Flood Control Program Report (Reference 4).  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. 

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 5), which was a stormwaterlfloodwater management plan 

for the expansion of Bell Road. 
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In the 1990's, the District prepared three notable reports within the project area. The 

first was the Hydrology for Beardsley Channel Extension (Reference 6). This report 

was used for the extension of the Beardsley Road channel from 11 lth Avenue to the 

Agua Fria River. The second study was Sun City Area Hydrologic Study (Reference 

7). This study was performed to estimate peak flows at concentration points within 

the Sun City Area. The third study was the 91S'Avenue Drain Hydrology Update 

(Reference 8). This study was performed to analyze the effects of upstream 

urbanization to the 91S' 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 9). 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 10). 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 11). This study delineated the floodplain and 

floodway of Rock Springs Creek. 

2.3 Study Areas 

The overall study area for the GlendaleIPeoria ADMP Update is approximately 80 

square miles in size and includes portions of the cities of Peoria, Glendale, Youngtown, 

Phoenix, and unincorporated Maricopa County. The study area is located between 51St 

Avenue and the Agua Fria River and between Dynamite Boulevard and Bethany Home 

Road in northern Maricopa County as shown in Figure AA-1. 

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 
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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 

area 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 

area is already in place. However, the growing development upstream may increase 

runoff to the area and overwhelm this system. 

South of Northern Avenue, the area is mostly industrial or undeveloped. This area is 

located between the Agua Fria River and the New River. The entire area is a mile or 

less from a river outfall and flooding problems are rare. 

2.4 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 the drainage 

problem areas. 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 • Page AA - 2:4 
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development of a hydrologic model, identification of screening parameters and 

identification of initial "seed" alternative solutions for each focus area. 

Level 11: The alternative solutions selected in the Level I analysis were then further 

evaluated. This detailed evaluation included the hydraulic design, cost and conflicts 

with existing major utilities. The results of the Level I1 analysis are included in this 

report and were used to select the alternatives to take to the Level I11 analysis. 

Level III: The recommended alternative solutions from the Level I1 analysis will be 

described in more detail in the Level I11 analysis. The results of this analysis will 

result in a preliminary design for the selected alternatives. 

2.5 Drainage Problem Areas 

The detailed hydrology 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 AA-2 and are listed below: 

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

2. 91St Avenue and Greenway Alignment Channel. 

3. 91'' Avenue to the Agua Fria River along Beardsley Road and 1 15" 

Avenue to Bell Road. 

4. 831d 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. 

e 8. Lake Systems North of Beardsley Road (Ventana Lakes). 
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9. Pinnacle Peak Road and 67'h Avenue. 

10. Weir Wash. 

11. Williams Drive from 91" Avenue to 831d 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. 
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SECTION AA-3: EXISTING AND FUTURE DRAINAGE FACILITIES 

As part of the alternatives evaluation, a tremendous amount of data was collected in order to identify 

and characterize the existing and future drainage facilities in the project study area. These facilities, 

identified from drainage reports, studies, and field visits, were documented and entered into the 

project database, and used to develop an existinglplanned facilities exhibit. The existinglplanned 

facilities exhibits are included in the Glendale/Peoria Area Drainage Master Plan - Data Collection 

- Volume DC. 
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SECTION AA-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 1987 as part of the original ADMP (Reference 1). Reference 

was also made to the hydrologic model prepared for the Sun City area by the District (Reference 7). 

Both models were completely redone and updated to the Flood Control District's latest design and 

analysis criteria as part of this study. The complete and detailed report for the hydrology task of this 

project was completed in December 2000. 

4.1 Study Area Hydrologic Boundaries 

As part of the development of the new hydrologic model for this project 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 effect on drainage problems that were occurring downstream. 

Figure AA-3 shows the hydrologic boundaries determined as part of this study. 

These ten regional watershed boundaries would naturally be independent of each 

other unless channels or conduits are constructed that would divert flows from one 

watershed to another. There are four natural north to south drainage paths traversing 

the project area, including the Agua Fria River on the west, New River in the center, 

Skunk Creek to the east, and the ACDC in the southeast portion of the watershed. 
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4.2 Summary of Key Flows and Channel Capacities 

A specific list of peak flows at key locations was developed to facilitate the 

evaluation of drainage problems in the focus areas. Table AA-1 shows a summary of 

key flows for the 100-yearl6-hour storm event. Table AA-2 shows the channel 

capacities based on Manning's normal depth calculations. The entire flow 

information is presented in Appendix B. 

Page AA - 4:3 



TABLE AA-1 

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

Notes: (1) Calculated peak flow exceeds channel capacity. 

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

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

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

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

order to obtain flow for this reach. 

(5) The diverted hydrograph was added to the downstream concentration point to get the flow in this reach. 
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TABLE AA-2 

Channel Properties and Normal Depth Calculations 

Notes: (1) Flow is calculated using Manning's Formula. (Q =1.49/n * s 1" * R2/3 * A) 

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

Page AA - 4:5 



SECTION AA-5: POTENTIAL ALTERNATIVE DESCRIPTIONS AND SKETCHES 

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 831d Avenue Region, the Rock Springs Region, and the Pinnacle Peak Road 

and 67th Avenue Region. Figure AA-4 shows the Regional areas in relation to 

the focus areas described in Subsection 2.5. Focus areas that are not located 

within a regional area were analyzed individually. 

5.1 Northwest Region 

The Northwest Region includes focus areas three, eight, and eleven shown in 

Figure AA-4. These focus areas are located in the northwest portion of the 

watershed. Focus area three is the Beardsley Road channel from 91'' Avenue to 

the Agua Fria River, and 1 15Ih Avenue from Beardsley Road to Bell Road. Focus 

area eight is the lake systems north of Beardsley Road located in the Ventana 

Lakes development. Focus area eleven is Williams Drive from 91St Avenue to 

831d Avenue. 

The problem in focus area eleven is that water ponds upstream from 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 ~ 7 ' ~  

and ~ 9 ' ~  Avenues. The goal of the selected alternative is to eliminate ponding in 

the ~ 7 ' ~  Avenue and Williams Drive area. Stom 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 ~ 7 ' ~  Avenue. However, the Agua 

Fria River is 80 feet lower at the same location. Therefore, an outlet to the Agua 

Fria is more feasible because it is much easier to construct. 
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The problem in focus area three 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 151h Avenue constricts the flow, and the excess flow overtops the banks of the 

channel and flows south down 11 51h Avenue. The treatment facilities west of 

I l lth Avenue need to be protected from channel overflows. The channel at Rose 

Garden Lane makes a ninety- degree turn south onto I l lth 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 eight 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 AA-3 shows the elements of potential alternative solutions brought to the 

Level I1 analysis located within the Northwest Region. 

Appendix C contains the flier that was distributed in the Level I1 public meetings 

which shows the five regional alternatives that were analyzed in this report. 

Alternative D of focus area eleven was eliminated in the Level I1 analysis. The 

reason the alternative was eliminated was that the land at this location is already 

developed so any basin would have to be retrofitted. The cost would greatly 

outweigh the benefits at this location. 
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TABLE AA-3 

Northwest Region - Elements of Level I1 Alternatives 

5.2 Northwest Region Alternatives 

5.2.1 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 83'* 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 1 15Ih Ave. 

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

River. 

Focus 

Area 

I 1  

3 

The first regional alternative for the Northwest Region is a combination 

of many of the elements in Table AA-3. This regional plan consists of 

many components. The first component is a Pinnacle Peak Road storm 

drain and channel from ~ 7 ' ~  Avenue to the Agua Fria River, which is 

Element B for focus area 11. This element follows the City of Peoria's 

Trail Master Plan (Reference 12), which calls for an equestrian trail 

along Pinnacle Peak Road from the New River to the Agua Fria River. 

Elements 

B 

E, F, & G 

D 

A 

B & C 

E 

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 
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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. 

5.2.2 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 91S' Avenue. The intent would be to 

decrease the downstream flow, which would result in smaller 

downstream channels. 

5.2.3 Northwest Regional Alternative Three 

The third regional alternative for the Northwest Region is a different 

combination of the routes mentioned in Table AA-3. The first 

component of this regional alternative 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 91St 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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5.2.4 Northwest Regional Alternative Four 

The fonrth 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. 

5.2.5 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. 

5.3 Rock Springs Region 

The Rock Springs Region is focus area five in Figure AA-4. 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 at New River would have to be checked against the water 

surface of any outfall channel. Stantec Consulting recently completed the 

Floodplain and Floodway Delineation for Rock Springs Creek (Reference 11). 

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 AA-4 shows the potential alternative solutions brought to the Level I1 

analysis located within the Rock Springs Region. 
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TABLE AA-4 

Rock Springs Region - Elements of Level I1 Alternatives 

Appendix C contains the flier that was distributed in the Level I1 public meetings 

which shows the five regional alternatives that were analyzed in the Rock Springs 

Region. 

Focus 

Area 

5 

5.4 Rock Springs Region Alternatives 

5.4.1 Rock Springs Regional Alternative One 

Element 

A & C 

D 

E 

The first alternative for the Rock Springs Region is a relief channel into 

the New River along Patrick Lane. 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. 

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. 

5.4.2 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. The detention 

basin is Element D for focus area 5. 

5.4.3 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. 
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5.4.4 Rock Springs Regional Alternative Four 

The difference between the third and fourth alternative is the addition of 

a detention basin located at Happy Valley Road. This basin could have 

recreational possibilities. 

5.4.5 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. 

5.5 ~ 3 ' ~  Avenue Region 

The 831d Avenue region is focus area 4 in Figure AA-4. The dilemma in this 

region is that development has routed flow along 831d Avenue and created a 

default regional drainage corridor. The channel along 831d 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 without excessive 

flooding and to maintain accessibility to 831d Avenue. A detailed hydraulic 

analysis was performed on the 831d Avenue channel. This analysis showed that 

the channel is currently undersized. 

Table AA-5 shows the potential alternative solutions brought to the Level I1 

analysis located within the 831d Avenue Region. 
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TABLE AA-5 

83rd Avenue Region -Elements of Level I1 Alternatives 

Appendix C contains the flier that was distributed in the Level I1 public meetings 

which shows the three regional alternatives that were analyzed for the 831d 

Avenue Region. Element C was eliminated in the Level I1 analysis because the 

channel was still undersized for the 100-year flow even if the bends were 

removed. 

Focus 

Area 

4 

4 

4 

5.6 831d Avenue Region Alternatives 

5.6.1 ~ 3 ' ~  Avenue Regional Alternative One 

Element 

A 

B 

C 

The first alternative of the ~ 3 ' ~  Avenue region is a modified version of 

Elements A and B. There are right-of-way conflicts in this region that 

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. 

limited the alternative plan. The detention basin's location was changed 

to Pinnacle Peak Road and 831d Avenue. This regional basin decreases 

the downstream flow and the ~ 3 ' ~  Avenue channel becomes adequate. 

Two channels from the west route flow into the basin. The first channel 

is along the Pinnacle Peak Road alignment and begins at ~ 7 ' ~  Avenue. 

The second channel also begins at ~ 7 ' ~  Avenue, just south of Calle Lejos, 

and flows southeast into the basin. A third contributing channel begins 

at Calle Lejos and follows the ~ 3 ' ~  Avenue alignment into the regional 

basin. A storm drain outlet that drains the basin flows southerly along 

~ 3 ' ~  Avenue and empties into the existing 831d Avenue channel just south 

of Williams Drive. 
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5.6.2 831d 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. The storm drain was proposed due to a conflict 

with existing right-of-way just north of the basin. 

5.6.3 ~ 3 ' ~  Avenue Regional Alternative Three 

The third alternative for the 83rd Avenue Region is to do nothing. This 

alternative is not desirable because the existing drainage problems would 

not be solved. 

5.7 Pinnacle Peak Road and 67'h Avenue Region 

The Pinnacle Peak Road and 67'h Avenue region is focus area 9 in Figure AA-4. 

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 AA-6 below shows the potential alternative solutions brought to the Level 

I1 analysis that are located within the Pinnacle Peak Road and 67'h Avenue 

Region. 

Appendix C contains the flier that was distributed in the Level I1 public meetings 

which shows the five regional alternatives that were analyzed for the Pinnacle 

Peak Road and 67th Avenue Region. 

a 
$ Entellus 
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TABLE AA-6 

Pinnacle Peak Road and 67th Avenue Region 

Elements of Level I1 Alternatives 

5.8 Pinnacle Peak Road and 671h Avenue Alternatives 

FOCUS 

Area 

9 

5.8.1 Pinnacle Peak Road and 67th Avenue Alternative One 

The first alternative for this region is a channel along 67'h Avenue that 

transitions into a channel along the north side of Pinnacle Peak Road that 

drains into the New River. The transition is done through a small 

interceptor basin located at the northeast comer of 67'h Avenue and 

Element 

A 

B 

C 

Parkside Lane. An additional benefit of this basin is that it captures local 

storm water runoff flowing west on Parkside Lane. This is an expanded 

version of Element A, the channel segment now begins along 67'h just 

south of West Wind Drive. The channel will then cross under 67* 

Avenue and continue along the north side Pinnacle Peak Road. 

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 of Pinnacle Peak Rd. and 67" Ave. in 

a southwesterly alignment. 

5.8.2 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 671h Avenue. 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. 
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5.8.3 Pinnacle Peak Road and 67Ih Avenue ~lternative 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. This is Element 

C for the focus area. 

5.8.4 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 67Ih Avenue. This basin 

would reduce the downstream flow, which in turn would decrease the 

size of the downstream natural channel. 

5.8.5 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. 

5.9 ACDC Region 

The ACDC region is focus area 1 in Figure AA-4. The problem in this area is 

that no provisions were made to convey storm water from subdivisions adjacent to 

the ACDC to the canal itself. This focus area was further subdivided into five 

sub-areas: 1) 59Ih Avenue and the ACDC, 2) 61'' Avenue and Heard Road, 3) 631d 

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 sub-area one is that runoff exceeding the 10-year event is beyond 

the capacity of the storm drain systems. Excessive ponding occurs at the sag at 

59Ih 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, 

# Entellus 
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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 sub-area two is the undersized catch basins and storm drain. 

Ponding is anticipated for most events and excessive ponding could result from 

larger magnitude flows. Flows exceeding the capacity of the sump will spill 

overland back to Hearn Road and then into the ACDC. The area is fully 

developed with no solution except linear or nonstructural. There could be utility 

conflicts in the area. The goal of the selected alternative is to alleviate potential 

flooding impacts to the homes adjacent to the sump. 

The problem with sub-area three is that flows greater than the 10-year event 

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

occurs at the sag located at 631d Avenue and Coral Gables Drive. The excess flow 

spills southeasterly within 63rd Avenue, or southwesterly through the recreational 

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 sub-area four is that the capacity of the scupper and the sag at 

the cul-de-sac spill over the curb directly to the ACDC. The spillway is being 

eroded by runoff flowing parallel to it. The area is fully developed with no 

solutions except linear. The goal of the selected alternative is to minimize the 

erosion along the spillway. 
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The problem with sub-area five 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 Avenue 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 sumped area. The City 

of Glendale is planning to improve Greenway Road from 67th Avenue to 71St 

Avenue. 

Table AA-7 shows the potential alternative solutions brought to the Level I1 

analysis located within the ACDC Region. 

TABLE AA-7 

ACDC Region - Elements of Level I1 Alternatives 
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5.10 ACDC Region Alternatives 

The City of Glendale did not want the alternatives for the ACDC examined in the 

Level I11 analysis. 

5.11 Miscellaneous Focus Areas 

5.1 1.1 91St Avenue and Greenway Alignment Channel 

The 91St Avenue and Greenway Alignment Channel is focus area 2 in 

Figure AA-4. There are no documented historical drainage problems for 

the Greenway Channel. However, there was documented flooding in the 

91%' Avenue channel segment in 1990. Improvements have been made to 

this channel since this flooding, but the contributing flows to the channel 

during a 100-year event might exceed the capacity of the channel. A 

hydraulic analysis will be performed in the Level 111 analysis to ensure 

the entire channel segment is adequate. 

5.1 1.2 99th Avenue 

When evaluating focus area 7, it was requested by the District that a 

hydraulic capacity analysis be performed on the channel in 99th Avenue 

in lieu of further evaluation of Bell Road. This hydraulic analysis will be 

performed on the channel to examine its performance during a 100-year 

rainfall event. The results of this hydraulic analysis will be presented in 

the Level 111 Report. There are no historical drainage problems reported 

for the channel, but the 100-year flows contributing to the channel are 

greater than the channel's capacity. 

5.1 1.3 Grand Avenue 

Grand Avenue is focus area 6 in Figure AA-4. A hydraulic analysis will 

be performed on the channel on the north side of Grand Avenue to 

examine its performance during a 100-year rainfall event. The results of 
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the hydraulic analysis will be presented in the Level 111 Report. There 

are no historical drainage problems reported for the channel, but the 

contributing flows to the channel are greater than the channel's capacity. 

5.1 1.4 Weir Wash 

Weir Wash is focus area 10 in Figure AA-4. A hydraulic analysis will 

be performed on the channel that replaced Weir Wash. The channel's 

performance during a 100-year rainfall event is unknown. It is believed 

that the channel has enough capacity, but that has never been 

documented. The results of the hydraulic analysis will be presented in 

the Level I11 Report. 
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SECTION AA-6: COST ESTIMATES 

The Level I1 cost estimates summary is presented in Table AA-8 below. The 

detailed cost estimate for each Level I1 alternative is presented in Appendix D. 

TABLE AA-8 

LEVEL I1 COST ESTIMATE SUMMARY 
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SECTION AA-7: EVALUATION CRITERIA 

As part of the Level I1 Alternatives Evaluation meeting, the original evaluation 

criteria used in the Glendale/Peoria Area Drainage Master Plan -Potential 

Alternatives - Volume PA were reviewed as well as the summary of the public 

comments and the Level I1 cost estimates. The areas were then discussed 

individually with a decision on what alternatives would be examined in the Level 

111 Report. The discussion and decisions are presented in the next section. The 

criteria taken from the potential alternative analysis are 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 

7. Aesthetics - Will the improvements blend in and even enhance the visual 

character of the area? 

8. Environmental considerations - Visual, biological, cultural, ecological 

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

10. Neighborhood Acceptance - Does the neighborhood want this solution? 

The cost estimates used in this analysis are shown in Appendix D and the public 

comments are summarized in Appendix E. 
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SECTION AA-8: EVALUATION OF ALTERNATIVES 

The alternatives were evaluated based upon all the traditional and sustainability 

criteria listed in the previous section. Input from the public was strongly 

considered when selecting the alternatives and making adjustments or 

modifications to the alternatives. Multi-use opportunities were considered 

whenever applicable to the potential alternatives. 

The environmental considerations, which include the visual, biological, cultural, 

and ecological factors, were also strongly considered in the selection of the 

recommended alternative. These environmental considerations are documented in 

the Glendale/Peoria Area Drainage Master Plan - Data Collection - 

Environmental Overview - Volume DC-A; Ecological Assessment - Volume DC- 

B; Class I Cultural Resource Survey - Volume DC-C. 

8.1 Pinnacle Peak Road and 67'h Avenue Region 

Five alternatives were presented for this region. The first four alternatives 

included some kind of structural solution while the last alternative was a do- 

nothing option. 

8.1.1 Eliminated Alternatives 

Alternative 2 was not taken to the Level 111 analysis because the regional 

detention basin has an insignificant effect on reducing the downstream 

flows. The detention basin has a large cost with negligible 

improvements to drainage problems. Alternative 3 was not selected 

because the natural appearing channel's alignment conflicted with 

existing properties. Alternative 4 was not selected for the same reasons 

as Alternatives 2 and 3. Alternative 5 was not selected because it does 

not solve the existing drainage problems. 
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8.1.2 Recommended Alternative 

Alternative 1 was brought to the Level 111 analysis. The proposed 

channel along the east side of 67th Avenue in this alternative is located in 

the City of Phoenix. Although the City of Phoenix has not been involved 

in this project, this alignment on the east side is preferred because there 

are many homes fronting 67th Avenue along the west side that require 

driveway access. 

8.2 Northwest Region 

Five alternatives were presented for this region. The first four alternatives 

included some kind of structural solution while the last alternative was a do 

nothing alternative. 

8.2.1 Eliminated Alternatives 

Alternative 1 was not taken to the Level I11 Analysis because the 

alignment for Alternatives 3 and 4 is more beneficial to the new 

alignment of Lake Pleasant Parkway. Alternative 2 was not taken to the 

Level 111 analysis for the same reason as Alternative 1. Also, the regional 

detention basin has little benefit for reducing the 100-year peak flow 

downstream due to the controlling local runoff contributions in the area. 

The cost of the detention basin was high with virtually no benefit in the 

100-year storm. Alternative 4 was not carried to the Level 111 analysis 

because the insignificant benefit of the regional basin. Alternative 5 was 

not selected because the drainage problems of this rapidly developing 

area need to be solved. 

8.2.2 Recommended Alternative 

Alternative 3 was taken to the Level 111 analysis. However, two 

modifications were discussed for this alternative. The first modification 

was to put a small detention area near Pinnacle Peak Road and 91St 
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Avenue. This detention area would provide an adequate outlet to the 

channel along Pinnacle Peak Road and an outlet to the natural channel 

through the state land. The second modification was that the channel 

along Deer Valley Road be moved to follow the existing north-south 

alignment of Lake Pleasant Road between Deer Valley Road and Rose 

Garden Lane. This section of Lake Pleasant Road will be abandoned by 

the City of Peoria once the new parkway is constructed. The right-of- 

way will be available for a drainage channel. The channel will then turn 

90 degrees and flow westerly along Rose Garden Lane to 107th Avenue. 

A culvertlenergy dissipater will be placed under 107th Avenue and the 

channel will continue west along its original alignment. 

8.3 Rock Springs Region 

Five alternatives were presented for this region. The first four alternatives 

included some kind of structural solution while the last alternative was a do 

nothing alternative. 

8.3.1 Eliminated Alternatives 

Alternative 1 through 4 were not taken to the Level 111 analysis. These 

alternatives have a significant cost, and they benefit very few residences. 

A Detailed Floodplain Delineation Study was recently completed for 

Rock Springs Creek (Reference 11). This study identified a floodplain 

and floodway area along most of the wash as well as other special hazard 

zones. 

8.3.2 Recommended Alternative 

Alternative 5 was the selected alternative. However, a Level I11 analysis 

is not required because it is a non-structural solution. 
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8.4 83rd Avenue Region 

Three alternatives were presented for this region. The first two alternatives 

included some kind of structural solution while the last alternative was a do 

nothing alternative. 

8.4.1 Eliminated Alternatives 

Alternative 2 was not selected because it has a higher cost than 

Alternative 1. There would also be maintenance problems in the 

upstream culvert due to sediment from the open channel, in addition to 

disrupting the neighborhood aesthetics of a continuous channel along 

83rd Avenue. Alternative 3 was not selected because it does not solve 

flooding problems along 83rd Avenue. 

8.4.2 Recommended Alternative 

Alternative 1 was carried to the Level 111 analysis because the cost was 

less and it did not disrupt the continuity of the channel along 83rd 

Avenue. Modifications may be needed to the channel from 87th Avenue 

and Villa Del Sol to the northwest comer of the detention basin. If the 

equestrian trail right-of-way is wide enough to accommodate a wider 

channel on Pinnacle Peak Road, the northwest channel could be 

eliminated. If there is not enough right-of-way in the equestrian trail, the 

channel alignment will be changed so that it follows the roadway or alley 

located in the area. 

The purchase of land for the detention basin is paramount for either 

Alternative 1 or 2. This land needs to be acquired to prevent it from 

other uses. The cost of the land also needs to be verified. 
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8.5 ACDC Region 

The Alternatives examined in the Level I1 analysis will not be brought to the 

Level 111 analysis per the City of Glendale's request. 
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APPENDIX A. REFERENCES 

A.1. Data Collection Summary 

The following Table AA-9 summarizes the data collected as part of this study. 

A.2. Reference Documents 

Kaminski-Hubbard Engineering, Inc. Arizona Canal Diversion Channel 

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

U.S. Army Corps of Engineers, Gila River and Tributaries in Arizona and 

New Mexico - Flood Damage Report Storm and Flood ofAugust 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, 1963. 

Greiner Engineering Sciences, Inc. Bell Road Project Drainage Study - 

Volume IV - Selected Stormwater/Floodwater Management Plans, 

October 1987. 

Flood Control District of Maricopa County, Hydrologyfor Beardsley 

Channel Extension, December 1990. 

Flood Control District of Maricopa County, Sun City Area Hydrologic 

Study, November 1997. 

Flood Control District of Maricopa County, 9IS'Avenue Drain Hydrology 

Update, October 1994. 

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

Improvements, June 1998. 

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

June 1999. 
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11 Stantec Consulting, Inc., Floodplain and Floodway Delineation for Rock 

Springs Creek, March 2000. 

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

1999. 
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Appendix D 
LEVEL II COST ANALYSIS 

LENOALUPEORIA AREA DRAINAGE MASTER PLAN UPDATE 
ood Control D~sMct of Manwpa County 

FLOOD MlTlGATlON OPTIONS 

STUDY AREA LOCATION: 

DESCRIPTION 
txcavation 

Pavement Replacement 
Stuctures (3-10x6 RBC) 

Channel Lining 
Repair Channel Lining 

36" RCP 
Transition Structures (Channel) 
Transition Structures (36" RCP) 

inlet Structures 
Outlet Structures 

Side inlet 
Grouted Riorao 

Contract FCD 99-44 
Entelius No. 310.017 

Northwest Region Alt I (wlout  Basin) 

DRAINAGE IMPROVEMENT ELEMENTS: 
UNIT PRICE UNIT 

C.Y. 
s v  -. . . 

$166,000.00 EA. 
$5.00 S.F. 
$10.00 L.F. 

$110.00 L.F. 
II12.WO.W FA  - .. 
'Sl.i00.00 EA. 

$600.00 EA. 
$900.00 EA. 

$5,000.00 EA 
$65.00 c v  

QUANTITY 
383114 

15500 . 
12 

337600 
4030 
2650 

0 
0 
0 
0 
0 
0 

AMOUNT 

$;zgE: 
$1.992,000.00 
$1.688.000.00 

BASE ALTERNATIVE SUBTOTA $28,072,500.98 

Construction Contingendes 
Engineering 

Construction Administration 

BASE ALTERNATIVE TOTAL $39,301,501.37 - 



Appendix D 
LEVEL II COST ANALYSIS 

a GLENDALEIPEORIA AREA DRAINAGE MASTER PLAN UPDATE 
Flood Control Dislrict of Maricopa County 

Contract FCD 99-44 
Entellus No. 310.017 

FLOOD MITIGATION OPTIONS 

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

DRAINAGE IMPROVEMENT ELEMENTS: 

Mainlenancs of E a r n  Chamsl(30 yean) 
Maintenam of R i m  Chamel(30yean) 

Mainlenance d Coocrete C h a d  (30yeam) 
20-foot Drop Structure 

10x4 Box Culvert 
24x5 Structure 

Diversion Structure 
3-10x6 Storm Drain 
Structural BackCll 

- .. 
I LF 

LF 
LF 
EA. 
EA. 
EA. 
EA. 
L.F. 
C.Y. 

BASE ALTERNATIVE SUBTOTA $31,418,460.49 

Construction Contingencies 27% $8,482.984.33 
Engineering 7% $2,199.292.23 

Construction Administration 6% $1,885,107.63 

BASE ALTERNATIVE TOTAL $43,985,844.68 
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LEVEL II COST ANALYSIS 

LENDALElPEORlA AREA DRAINAGE MASTER PLAN UPDATE 
ood Control District of Maricopa Counly 

FLOOD MITIGATION OPTIONS 

STUDY AREA LOCATION: Nor thwest  Region Alt 3 (wlout Basin) 

Contract FCD 99-44 
Entellus No. 310.017 

DRAINAGE IMPROVEMENT ELEMENTS: 
ITEM DESCRIPTION UNIT PRICE UNIT QUANTITY AMOUNT 

Maintenam ol Earmen Chml(3Opws] 
Man- d ~ i p a p  ch-I (30 pan) 

Maintenam o( C m e l e  Chamel (30 pan) 
20-foot Drop Structure 

10x4 Box Culvert 
24x5 Structure 

Diversion Structure 
3-10x6 Storm Drain 
Structural Backfill 

BASE ALTERNATIVE SUBTOTA $26,350,900.81 - 
Construction Contingencies 27% $7,114.743.22 

Engineering 7% $1,844,563.06 
Construction Administration 6% $1.581.054.05 

BASE ALTERNATIVE TOTAL 



Appendix D 
LEVEL II COST ANALYSIS 

GLENDALUPEORIA AREA DRAINAGE MASTER PLAN UPDATE 
aF, con, 01, ofMa"mpa coun, 

FLOOD MITIGATION OPTIONS 

STUDY AREA LOCATION: 

Contract FCD 99-44 
Entellus No. 310.017 

Northwest Region Alt 4 (with Basin) 

DRAINAGE IMPROVEMENT ELEMENTS: 
ITEM DESCRIPTION UNIT PRICE UNIT QUANTITY AMOUNT 

3-10x6 Storm Drain 
Structural Backfill 

BASE ALTERNATIVE SUBTOTA 531,677,454.81 

Construction Contingencies 27% 58.552.912.80 
Engineering 7% $2.217.421.84 

Construction Administration 6% $1.900.647.29 

BASE ALTERNATIVE TOTAL $44,348,436.74 



Appendix D 
LEVEL II COST ANALYSIS 

- 
GLENDALUPEORIA AREA DRAINAGE MASTER PLAN UPDATE Contract FCD 9944 
Flood Control District of Mariwpa County Entellus No. 310.017 

FLOOD MITIGATION OPTIONS 

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

DRAINAGE IMPROVEMENT ELEMENTS: 
ITEM DESCRIPTION UNIT PRICE UNIT QUANTITY AMOUNT 
I I txcavatton I $3.00 I C Y  1 172.920 I $51 8 7fin . 55 . I -. . . - - . - . . - - . - - 

Pavement Replacement $50.00 S.Y. 2.667 $133.350.00 
3-10x6 Storm Drain 

5 Repair Channel Lining $10.00 50.00 
36" RCP $110.00 I L.F. I 3.100 

7 1 Transition Structures (Channel) 1 $12,000.00 EA. 1 I 

\, 
eveloped Residential 

-, - . . . -r -. . . . . . . . -. . . . . 
Desert Landscaping 

Lush Desert-Landscaping 
Residential Desert Landscaping 
Residental Basin Landscaping 
Park & Playground Equipment 

$1.30 0 $0.00 1 $1.40 S.F. 1 245.500 1 $343.700.00 1 
$1.40 S.F. + $50K 398,370 $607;718.00 

$10,000.00 EA. 1 $10,000.00 

Construction Contingencies 
Engineering 

Construction Administration 

SUBTOTAL $5,776,945.81 

TOTAL CONSTRUCTlON $8,087,724.14 



A endix D 
LEVEL I fgosT ANALYSIS 

GLENOALUPEORIA AREA DRAINAGE MASTER PLAN UPDATE 
Flood Control District of Maricopa County 

Contract FCD 99-44 
Entellus No. 310.017 

FLOOD MITIGATION OPTIONS 

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

DRAINAGE IMPROVEMENT ELEMENTS: 
ITEM DESCRIPTION UNIT PRICE UNIT QUANTITY AMOUNT 

Transition Slwetures (Channel) 

19 Culvert wl Energy Dissapator 40' channel $120.OW.00~ 
23 Desert Landscaping $1.20 $0.00 

: 24 Lush Desert Landscaping $1.30 S.F. $0.00 
40 Residential Desert Landscaping $1.40 S.F. 210.500 $294.700.00 
41 Residental Basin Landscaping $1.40 S.F. + t50K 398.370 $557,718.00 
26 Park 8 Playground Equipment $10,000.00 $10,000.00 

SUBTOTAL $6,483,308.36 

Construction Contingencies 
Engineering 

Construction Administration 

TOTAL CONSTRUCTION $9,076,631.71 



Appendix D 
LEVEL II COST ANALYSIS 

G L E N D A w P E o R l A A R E A  DRAINAGE MASTER PLAN UPDATE 
Flood Control District of Mariwpa County 

Contract FCD 99-44 
Entellus No. 310.017 

FLOOD MITIGATION OPTIONS 

STUDY AREA LOCATION: Rock Spr ings Alternat ive 1 (Channel along Patrick Lane) 

DRAINAGE IMPROVEMENT ELEMENTS: 
ITEM DESCRIPTION UNIT PRICE UNIT QUANTITY AMOUNT 

1 I txcavation I $3.00 I C Y  I -. . -- ---, .--.." 
Pavement Replacement $50.00 $0.00 

3 1 Stuctures (3-10x6 RBC) I $166.000.00 0 I nnnn 

Transition Structures (Channel) 
Transition Structures (36" RCP) 

Inlet Structures 
Outlet Structures 

Grouted Riprap 
Structural Concrete 

Maintenance of C m t s  Channel (30 years) 
20-foot Drop Structure 

10x4 Box Culvert 
2-8x5 Structure 

Diversion Structure 
Structural Backfill 

BASE ALTERNATIVE SUBTOTAL $1,356,660.76 

Construction Contingencies 27% $366,298.40 
Engineering 7% $94,966.25 

Construction Administration 6% $81,399.65 

BASE ALTERNATIVE TOTAL $1,899,325.05 



Appendix D 
LEVEL II COST ANALYSIS 

@GLENDALwpEoRlAARm DP-*INmE MASTER P U N  UPDATE 
Flood Control District of Mariwpa County 

Contact FCD 99-44 
Entellus No. 310.017 

FLOOD MITIGATION OPTIONS 

STUDY AREA LOCATION: Rock Springs Alternative 2 (Channel along Patrick Lane w/ basin) 

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

DRAINAGE IMPROVEMENT ELEMENTS: 
DESCRIPTION UNIT PRICE UNIT 

txcavat~on I $3.00 I C.Y. 
Pavement Replacement $50.00 
Stuctures (3-10x6 RBC) $166,000.00 

Channel Linino 1 $5.00 s F 
Repair Channel ~ T n i n ~  

36" RCP 
Transition Structures (Channel) 
Transition Structures (36" RCPI 

Inlet ~tructures 
Outlet Structures 

Side inlet 
Grouted Riprap 

Structural Concrete 
Sfoot Drop Structure - Concrete 

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

5foot D ~ D  Structure 

. 
L.F. 
L.F. 
EA. 
EA. 
EA. 
EA. 
EA. 
C.Y. 
C.Y. 
EA. 
EA. 
EA. 
E A ~  

QUANTITY 
131943 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

AMOUNT 

$39$5ii:00 
$0.00 

21 1 Develooed Residential 1 5180.000.00 / A C - ~  I n I n ' n n  I 

18 
19 

Drip Irrigation system - 
Park & Playground Equipment 

Conc. SMI & DMI 
Residential Desert Landscaping 

Maintenance rd Concreta Channel (30 yean) 

20-foot Drop Structure 
10x4 Box Culvert 
24x5 Structure 

Diversion Structure $12,000.00 
39 37 1 Structural Backfill 

Culvert wl Energy Dissapator 70' channel 
Culvert wl Energy Dissapator 40' channel 

BASE ALTERNATIVE SUBTOTAL $4,229,429.80 

20 1 Undeveloped Residential 

Construction Contingencies 27% $1,141,946.05 
Engineering 7% $296,060.09 

Construction Administration 6% $253.765.79 

$200.000.00 
$120.000.00 

BASE ALTERNATIVE TOTAL $5,921,201.72 

$100.000.00 

- .. 
E.A. 
E.A. 

Acre 21 1 52.100.000.00 

0 
0 

$0.00 
$0.00 



Appendix D 
LEVEL II COST ANALYSIS 

@GLENDALwPEoRIAAREA DRAINAGE MASTER PmN UPDATE 
Flocd Control District of Mariwpa County 

Contract FCD 99-44 
Entellus No. 310.017 

FLOOD MITIGATION OPTIONS 

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

uesen Lanascaplng 
Lush Desert Landscaping 

Drip Irrigation System 
Park 8 Playground Equipment 

Conc. SMI 8 DMI 

BOX Culvert Crossing 
Maintenan- of EarUlen Channel (30 years) 
Maintenance of R i p p  Channel (30 years) 

Maintenance of C o m e  Channel (30 years) 
20-foot Drop Structure 

10x4 Box Culvert 
24x5 Structure 

Diversion Structure 
Structural Backfill 

DRAINAGE IMPROVEMENT ELEMENTS: 
ITEM DESCRIPTION UNIT PRICE UNIT QUANTITY AMOUNT 

BASE ALTERNATIVE SUBTOTAL $979,900.00 - 
Construction Contingendes 

Engineering 
Construction Administration 

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

BASE ALTERNATIVE TOTAL $1,371,860.00 

;!OP,"O 
$166,000.00 

$5.00 
$10.00 
$1 10.00 

$12,000.00 
$1,200.00 
$600.00 
$900.00 

$5,000.00 
$65.00 
$300.00 
$250.00 
$350.00 
$280.00 

txcavatlon 
Pavement Replacement 
Stuctures (3-10x6 RBC) 

Channel Lining 
Repair Channel Lining 

36" RCP 
Transition Structures (Channel) 
Transition Structures (36" RCP) 

Inlet Structures 
Outlet Structures 

Side inlet 
Grouted Riprap 

Structural Concrete 
3-foot Dmp Structure - Conmete 

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

C.Y. 
S.Y. 
EA. 
S.F. 
L.F. 
L.F. 
EA. 
EA. 
EA. 
EA. 
EA. 
C.Y. 
C.Y. 
EA. 
EA. 
EA. 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

F 
$0.00 
$0.00 
$0.00 
80.00 
$0.00 
$0.00 
$0.00 
$0.00 
$0.00 
$0.00 
$0.00 
$0.00 
$0.00 
$0.00 



Appendix D 
LEVEL II  COST ANALYSIS 

@GLENDALwPEoRIAAREA DwlNAGE MASTER PLAN UPDATE 
Flood Control District of Mariwpa County 

Contract FCD 99-44 
Entellus No. 310.017 

FLOOD MITIGATION OPTIONS 

STUDY AREA LOCATION: Rock Springs Alternat ive 4 (Channel a long  Patr ick Lane  w/ basin) 

ITEM 
1 
2 
3 
4 

DRAINAGE IMPROVEMENT ELEMENTS: 
DESCRIPTION UNIT PRICE UNIT QUANTITY AMOUNT 

Excavation C.Y. 133000 
Pavement Replacement S.Y. 0 
Stuctures (3-10x6 RBC) 0 I .  0 

$0.00 
Channel Lining $5.00 1 $0.00 I 

Repair Channel  ini in^ 
36" RCP 

Transition Structures (Channel) 
Transition Structures (36" R C ~  

Inlet Structures 
Outlet Stcuctures 

Side inlet 
Grouted Riprap 

Structural Concrete 
3-foot Drop Structure - Concrete 

3-foot Drop Structure -Grouted Riprap 
3-foot Drop Structure - Eatthen 

5-foot Drop Structure 
Culvert wl Enemv Dissa~ator 70' channel 

L.F. 
L.F. 
EA. 
EA. 
EA. 
EA. 
EA. 
C.Y. 
C.Y. 
EA. 
EA. 
EA. 
EA. 
E A 

Park &'~lay&ound ~ ~ u i ~ r n e n t  $10.000.00 EA. 0 $0.00 
Conc. SMI & DMI $5.00 S.F. 0 $0.00 

Residential Desert Landscaping $1.40 LF 0 $0.00 
Residental Basin Landsca~inq $1.40 LF 690072 $966.100.80 

Bridge crossing - 
Box Culvert Crossing 

Maintenance ol E m e n  Channel (30 yean) 
Maintenance ol Riprap Channel (30 yean) 

Maintenance of Concrete Channel (30 yean) 
20-foot Drop Structure 

10x4 Box Culvert 
243x5 Structure 

Diversion Structure 
Structural Backfill 

€4. 
EA. 
LF 
LF 
LF 
LF 
LF 
LF 
LF 
LF 

BASE ALTERNATIVE SUBTOTAL $3,858,080.80 - 
Construction Contingencies 

Engineering 
Condruction Administration 

BASE ALTERNATIVE TOTAL $5,401,313.12 



Area 9 Quantities 

1 Excavation 
2 Pavement Replacement 
3 Stuctures 1510x6 RBCl 
4 Channel ~ i i i n ~  
5 Repair Channel Lining 
6 36" RCP 
7 42" RCP 
8 10' x 4 Concrete Box Culvert 
9 Inlet Structures 

10 Outlet Structures 
11 Side inlet 
12 Grouted Riprap 
13 Structural Concrete 
14 %foot Drop Structure - Concrete 
15 %foot Drop Structure - Grouted Riprap 
16 Moot Drop Structure - Earthen 
17 %foot Drop Structure 
18 Culvert wl Energy Dissapator 
19 Basin Landscaping 
0 ROW Aquisition 

20 Undeveloped Residential 
21 Developed Residential 
22 Undeveloped Commercial 
0 LandsapelEnvironrnental 

'Z3 Basin Landscaping 
24 Channel Landscaping 
25 Drip irrigation System 

Unit 
C.Y. 
S.Y. 
EA. 
S.F. 
L.F. 
L.F. 
L.F. 
L.F. 
EA. 
EA. 
EA. 
C.Y. 
C.Y. 
EA. 
EA. 
EA. 
EA. 
E.A. 
L.S. 
NIA 
Acre 
Acre 
Acre 
N/A 
S.F. 
S.F. 
L.F. 

Unit 
cost 
$3.00 
$50.00 

$166,000.00 
$5.00 
$0.00 

$1 10.00 
$110.00 
$360.00 
$600.00 
$900.00 
$0.00 
$65.00 
$300.00 
$250.00 
$350.00 
$280.00 
$280.00 
$0.00 

$50,000.00 

$100.000.00 
$180,000.00 
$300,000.00 

$1.40 
$1 .40 
$0.00 
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LEVEL II COST ANALYSIS 

Altern. 1 
Quant. 
54900 

0 
0 
0 
0 

850 
1920 
2000 

3 
3 
0 

8600 
2233 

0 
0 
0 
0 
0 
1 

0 
8 
1 

Altern. I 
cost 

$1 64,700.00 
$0.00 
$0.00 
$0.00 
$0.00 

$93.500.00 
$21 1,200.00 
$720,000.00 
$1,800.00 
$2,700.00 

$0.00 
$559,000.00 
$669,900.00 

$0.00 
$0.00 
$0.00 
$0.00 
$0.00 

$50,000.00 

$0.00 
$1,440,000.00 
$300,000.00 

Altern. 2 
Quant. 
500000 

0 
0 
0 
0 

850 
3920 

0 
3 
3 
0 

7700 
0 
0 
0 
0 
0 
0 
2 

0 
8 
10 

Altern. 2 
cost 

$1,500.000.00 
$0.00 
$0.00 
$0.00 
$0.00 

$93,500.00 
$431.200.00 

$0.00 
$1,800.00 
$2,700.00 

$0.00 
$500,500.00 

$0.00 
$0.00 
$0.00 
$0.00 
$0.00 
$0.00 

$1 OO,W0.00 

$0.00 
$1,440,000.00 
$3,000,000.00 

$594,860.00 
$253,400.00 

$0.00 
$7,317.960.00 

Altern. 3 
Quant. 
69600 

0 
0 
0 
0 

850 
0 
0 
1 
1 
0 

12000 
0 
0 
0 
0 
0 
0 
1 

0 
10 
1 

33900 
285000 

0 

Altern. 3 
cost 

$208,800.00 
$0.00 
$0.00 
$0.00 
$0.00 

$93,500.00 
$0.00 
$0.00 

$600.00 
$900.00 
$0.00 

$780,000.00 
$0.00 
$0.00 
$0.00 
$0.00 
$0.00 
$0.00 

$50,000.00 

$0.00 
$1,8W,OW.W 
$3W,000.00 

$47,460.00 
$399,000.00 

$0.00 
53,680,260.00 

Altern. 4 Altern. 4 
Quant. Cost 
460600 $1,381,800.00 

0 $0.00 



APPENDIX E. PUBLIC COMMENTS 

Appendix - E: 1 



Glendale 1 Peoria 
Public Open House 

September 20a and 21"' 2000 

Questionnaires Summarized 

September 20Ih, 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 presentedlunderstandable 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 Alt3 
2 Alt4 

1 Alt 5 - 
Two (2) people responded to the 83d Avenue Region Questionnaire: 

Howard Chambers: 
There is a flooding problem at 83" Ave. & Union Hills (See map on back of survey) 
Concerning bridge at New River, wants to know what is going to protect 83* Ave? 

Larry Mom:  
2 Alt 1 

Alt 2 
Not an option - Alt 3 

* Because this will handle the most water volume as well as keeping as much water 
as ~ossible off 83* Ave.  re said his house has been flooded twice since 1994 

Under other comments, Moore said, purchase the property at 85" 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 knowledgiand helpfulness -.Very Good 
Information presented/understandable manner - Yes 
Rate facility for future meetings - Very Good 

Ten (10) 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 presentedlunderstandable manner 
Rate facility for future meetings -Very Good 

Charles E Wackes: 

3 Alt 1 
Alt2 

4 Alt 3 
2 Alt4 
5 Alt5 
*Because it appears to be the best alternative presented 
(#5) Not an alternative 

Heard about the meeting - Door Hanger I Newspaper Notice 
Rate overall knowledge and helpfulness - Very Good 
Information presentedlunderstandable manner - Yes 
Rate facility for future meetings -Very Good 

George Horton: 
4 Alt 1 
3 Alt 2 

2 Alt 3 - 
1 Alt4 
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 11 lh and 11 lh 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 111" 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 presentedunderstandable manner - Yes 
Rate facility for future meetings - Very Good 

Shirley Horton: 

4 Alt 1 - 
3 Alt2 - 
2 Alt3 - 
1 Alt4 - 
5 Alt 5 - 

Under other comments: Local problem 11 1" 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 ~resented/understandable manner 

A 

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 presentedunderstandable manner - Yes 
Rate facility for future meetings - Good 



Joan Yankowski: 

- Alt 1 
- Alt 2 

1 Alt3 - 

- Alt 5 
Short distance point to point and retention basin 

Under other comments: Heman 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 presented/understandable manner - Yes 
Rate facility for future meetings -Very Good 

Kurt Herr: 
J Alt2 - 

Beardsley Channels need Improvements! 
It prevents some of the problems of large amounts of water having to make 90degree 
turns at 107" Ave and Rose Garden Lane 

Heard about the meeting - Other 
Rate overall knowledgeand helpfulness - Very Good 
Information presented/understandable manner - Yes 
Rate facility for future meetings -Very Good 

Jerry Timmerman: 

2 Alt 1 - 
1 Alt 2 - 
4 Alt3 - 
3 Alt 4 - 
5 Alt5 - 

Better protection of my property and increased recreational facilities. 
To do nothing about floods is stupid. 

Heard about the meeting - Otherlwife 



Paul Powers: 

X Alt2 - 
If draining ditch in on north side of Rose Garden as shown on sketch 

Heard about the meeting - Other I VT Association 

September 21', 2000 -Sunrise Mountain High School 

Two (2) people responded to the 83d Avenue Region Questionnaire 

Thomas Bertolon: 

Under other comments: 
1) Drainage problem across ~3~ 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 horselbikelwalking 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 presentedlunderstandable manner - Yes 
Rate facility for future meetings -Very Good 

One (1) person responded to the Rock Springs Region Questionnaire 

Howard B. Weichsel 

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. 


