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DRCC Candidate Assessment Report 

EXECUTIVE SUMMARY 

This Candidate Assessment Report (CAR) describes baseline conditions, alternatives, and a 
recommended plan for the Durango Regional Conveyance Channel (DRCC) in Avondale and Phoenix, 
Arizona. This analysis with a recommended alternative developed to 10 percent design plans was done 
to further refine the DRCC project from the Durango Area Drainage Master Plan (ADMP) dated 
October 2002. 

The proposed DRCC project is located approximately along the alignment of the Buckeye Feeder Canal 
(BFC), within the area encompassed by Lower Buckeye Road, Southern Avenue, 75" Avenue, and the 
Agua Fria River in Avondale and Phoenix. 107" Avenue is the boundary between Phoenix and 
Avondale in this area. 

The Durango ADMP was developed by the Flood Control District of Maricopa County and is described 
in the report entitled "Durango Area Drainage Master Plan Recommended Design Report, FCD #99- 
41, Prepared for the Flood Control District of Maricopa County." This report describes a 
recommended flood control channel that would extend from 75" Avenue to the Agua Fria River along 
the basic alignment of the BFC. Also included was a tributary channel, referred to as the Sunland 
Channel, basically following the alignment of Sunland Avenue. 

The area within the project location is historically agricultural, with some light residential development. 
This area is currently changing rapidly to an urban residential land use. The DRCC would 1) provide 
flood protection for existing flood-prone areas along the BFC and Sunland Avenue, 2) provide a 
regional drainage solution with opportunities for developer participation; and, 3) provide a regional 
corridor for recreational and aesthetic uses. 

Since preparation of the original ADMP, development has occurred along the proposed DRCC 
alignment within the City of Phoenix between 75" Avenue and 107" Avenue. This development has 
used the area within the proposed DRCC alignment for retention according to normal requirements by 
the City of Phoenix. Other recent developments include the proposed 75" Avenue storm drain by the 
City of Phoenix, and development within the area proposed for a detention basin in the original ADMP. 
Development within the City of Phoenix has the potential for increasing discharges in Avondale. The 
purpose of this study is to revise and update the DRCC in light of these recent developments. 

Baseline hydrologic conditions were assessed based on a reassessment of expected development 
conditions, installation of the 75" Avenue storm drain, and truncating the DRCC at 75" Avenue rather 
than continuing it upstream as in the original ADMP. The result was DRCC design discharges that 
were lower than those presented in the original ADMP. 

Eight DRCC alternatives were evaluated: 

1. 100-Year, 2-Hour Retention, Full DRCC 

2. First Flush Retention, Full DRCC 

3. 100-Year, 2-Hour Retention, Avondale DRCC 

4. First Flush Reteution, Avondale DRCC 

5. Removed 95th Avenue Basin 

6. 100-Year Phoenix Culverts, 100-Year 2-Hour Reteution in Avondale 

7. 10-Year Phoenix Culverts, 100-Year 2-Hour Retention in Avondale 

8. 99th Avenue Storm Drain 
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All alternatives assumed future full development within the drainage area, and 100-year, 2-hour 
development retention except as otherwise described. In the above list of alternatives, "First Flush 
Retention" refers only to development adjacent to the DRCC. "Avondale DRCC" means the DRCC 
would be constructed in Avondale only. "Phoenix Culverts" means the existing retention basins along 
the DRCC alignment in Phoenix would be converted to detention basins by installing culverts at the 
DRCC alignment at major north-south streets. 

The alternatives were evaluated in terms of hydrology, conceptual design, and cost. It was found that 
all alternatives would result in an increase in the 100-year discharge over existing conditions. The 
DRCC cost ranged from $28,000,000 for Alternative 3 to $73,000,000 for Alternative 2. 

During the evaluation of alternatives the Cities of Avondale and Phoenix agreed that the 100-year 
discharge exiting Phoenix along the DRCC alignment would be limited to approximately 1,300 cfs. 
Alternatives 3 and 4 met this criterion but were deemed impractical because of the lack of regional 
drainage continuity with the City of Phoenix, and the potential for installing culverts at major arterials 
in Phoenix to provide flood access along the DRCCIBFC alignment. Therefore, although the Phoenix 
DRCC alignment is currently mostly developed, portions of the DRCC must be constructed in Phoenix. 

Based on the evaluation of alternatives, the identified opportunities and constraints, and by agreement 
between the Cities of Avondale and Phoenix, the Recommended Plan for the DRCC consists of: 

The channel extending from 10p Avenue to the Agua Fria River in Avondale. The channel alignment 
generally follows the course of the BFC. 

A regional detention basin at approximately the 95" Avenue alignment and south of the 
DRCC/BFC/Development Drainage alipnent in Phoenix. 

10-Year culverts along the DRCC/BFC/Development Drainage alignment at major arterial streets in Phoenix. 

The Recommended Plan also includes improvements to the tributary Sunland Channel between the 
DRCC and 91" Avenue. The DRCCISunland Channels would be landscaped earth with depth 
approximately 6 feet and 6: 1 side slopes. Reinforced concrete box culverts would be installed at major 
arterial5 along the channels. The detention basin at the confluence with the Agua Fria River 
recommended in the original ADMP is included within the design. 

Based on the 10 percent design, the DRCC cost would be $52,886,000 not including the Sunland 
Channel. The Sunland Channel cost would be $17,758,000. 

The report includes an assessment of the potential effect of the 1-10 Reliever Freeway and the South 
Mountain Freeway on the DRCC, an assessment of environmental considerations, an assessment of 
drainage needs and costs for new development in the absence of the bRCC, and a Iist of 
recommendations for future studies. 

Febmarj 2006 ES-2 Aspen Consulting Engineers 



DRCC Candidate Assessment Report 

1 INTRODUCTION 

This Candidate Assessment Report (CAR) describes baseline conditions, alternatives, and s 
recommended plan for the Durango Regional Conveyance Channel (DRCC) in Avondale and Phoenix, 
Arizona. This analysis with a recommended alternative developed to 10 percent design plans was done 
to further refine the project from the Durango ADMP dated October 2002. 

The proposed DRCC project is located approximately along the alignment of the Buckeye Feeder Canal 
(BFC) in Avondale and Phoenix (Figures 1.1 and 1.2, please note that all Figures are located it1 

Appendix A). The DRCC alignment is located between Lower Buckeye Road and Southern Avenue, 
and between 75" Avenue in Phoenix and the Agua Fria River in Avondale. 107" Avenue is the 
boundary between Phoenix and Avondale at the DRCCIBFC alignment. 

1.2 PROJECT OVERVIEW 

The Durango Area Drainage Master Plan was developed by the Flood Control District of Maricopa 
County and is described in the report entitled "Durango Area Drainage Master Plan Recommended 
Design Report, FCD #99-41, Prepared for the Flood Control District of Maricopa County." This 
report, dated October 2002, was prepared by Dibble & Associates Consulting Engineers (Dibble, 
2002). The report describes a recommended flood control channel that would extend from 75" Avenue 
to the Agua Fria River along the alignment shown in Figure 1.2. This alignment basically follows the 
alignment of the BFC. Also included was a channel along the alignment of the Sunland Channel, shown 
in Figure 1.2, the Sunland Channel is a tributary to the BFC. In the original Dibble (2002) report, the 
recomrnehded DRCC Channel exfended upstream (east) of 75" Avenue. The plan also included flood 
control channels north of the Southern Pacific Railroad and east of 51" Avenue. The portions upstream 
of 75" Avenue and north of the Southern Pacific Railroad are not included in this stndy. 

1.3 PROJECT PURPOSE AND NEED 

The area within the project location is historically agricultural, with some light residential development. 
Drainage is conveyed overland, or in irrigation canals designed for irrigation, not flood control. The 
primary irrigation conduits in the area are the BFC and the Sunland Channel. Flooding along these 
channels, which affects existing residential development, access, and agricultural land, results in a need 
for effective flood control in the area. 

The Cities of Avondale and Phoenix are experiencing rapid urban growth in the project area. As 
development occurs, drainage patterns, peaks and volumes are affectqd. Each development is typically 
required to retain excess runoff, protect itself from flooding, and avoid increasing the flood damage 
potential for other property. Some of the developments are in the project area floodplain. Without a 
comprehensive drainage master plan, each development would be forced to address floodplain issues 
individually, with a resulting piecemeal drainage solution that may not have a consistent design strategy 
and may include features such as collector channels and spreader basins that would not be needed with 
a comprehensive drainage system that also improves flood conditions for existing development. The 
proposed development in the area results in a need for a comprehensive drainage plan. The purpose of 
the DRCC project is to provide a comprehensive drainage solution for the area drained by the BFC and 
Sunland Channel. 

Since preparation of the DRCC master plan, development has occurred along the proposed DRCC 
alignment within the City of Phoenix between 75" Avenue and 107" Avenue. This development has 
used the area within the proposed DRCC alignment for retention according to normal requirements by 
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the City of Phoenix. As development occurs in the City of Phoenix, there is a concern that DRCC 
alignment discharges at 107" Avenue could be increased over those of existing conditions, possibly 
resulting in increased DRCC flow and associated costs within the City of Avondale. The City of 
Phoenix has designed and will be constructing a storm drain along 75" Avenue. This storm drain will 
collect flows from upstream of 75" Avenue that would otherwise have been delivered to the DRCC 
downstream of 75" Avenue, thereby altering the original DRCC plan presented by Dibble (2002). As a 
result of these issues, there is a need to update the DRCC master plan in terms of hydrology and 
design. The purpose of this study is to revise the DRCC master plan in view of these and other 
anticipated changes. 

This study consists of a description of existing conditions within the DRCC drainage area, revised 
hydrologic modeling for existing conditions assuming the 75" Avenue storm drain is in place, 
assessment of probable future conditions withm the drainage area, and development and evaluation of 
DRCC Project alternatives given the modified existing and future conditions. The study includes 
selection of a recommended plan based on cost, right-of-way considerations, and discussions with the 
two cities involved. There is an assessment of the potential effects of planned freeway construction 
within the drainage area, an evaluation of current versus previous ADMP hydrology (in the appendix), 
and an assessment of potential developer-related drainage improvements and costs in the event the 
DRCC is not constructed. This report includes 10 percent plans for the recommended plan, and 
recommendations for future studies. 

The primary focus of the alternatives analysis is the DRCC exclusive of the Sunland Channel for the 
reason that the Sunland Channel is not affected by development activities that have occurred to date in 
the City of Phoenix. The Sunland Channel is included as an addition to the recommended plan using 
design discharges from the revised hydrologic analysis presented herein. 

2 EXISTING CONDITIONS 

2.1 DRAINAGE AREA DESCRIPTION 

The DRCC drainage area drains approximately 17.7 square miles between the Agua Fria River and 75" 
Avenue, and between the Gila River and the Southern Pacific Railroad (SPRR) south of Van Buren 
Street (Figure 2.1). Approximately 5.8 square miles of the drainage area is in Avondale. The rest, 11.9 
square miles, is in Phoenix. An additional area of 6 square miles (Figure 2.1) in the City of Phoenix 
partially drains into the DRCC drainage area through flow splits at street intersections. The majority of 
this area of 6 square miles drains either directly south into the Gila River, or direotly west into the 
Agua Pria River, but some enters the DRCC drainage area across 75" Avenue and across the SPRR. 
This portion of the drainage area, since it drains only partially into the DRCC drainage area through 
flow splits, is referred to in this report as the DRCC extended drainage area. 

The DRCC drainage area is very flat, dropping only 80 feet in the 7.9 miles between 75" Avenue and 
the Agua Fria River. Paved streets are situated approximately a mile apart running east-west and north- 
south in a checkerboard pattern. Past land use in the drainage area is agricultural, with some low- 
density residential development located primarily along the Southern Avenue alignment, and in the 
western portion of the drainage area. 

Flow in the DRCC drainage area generally runs east to west in two main drainageways referred to in 
this report as the BFC and the Sunland Channel. The BFC, shown in Figure 2.2, is a large earthen 
irrigation drain ditch (See Figure 2.2 for general dimensions) owned and operated by the Salt River 
Project. Under current conditions the BFC begins approximately 1,300 feet upstream of 107" Avenue 
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between Lower Buckeye Road and Broadway Road, and runs west to 115" Avenue, where it turns 
south to a point approximately 1,200 feet north of Southern Avenue, then runs west to discharge into 
the Agua Fria River at about the Southern Avenue alignment. Although not designed for drainage, the 
BFC, being at the low point in the drainage area, carries stormwater runoff. The BFC capacity varies 
with location but is approximately 270 cfs. 

The Sunland Channel is a wide, open swale with occasional earthen channels to convey flow. Earthen 
channels are approximately two feet deep, three feet wide at the bottom, and 12 feet wide at the top. 
Channel capacity is low, and most runoff travels westward overland to meet the BFC at 115"' avenue. 
100-year floodplains for the BFC and Sunland Channel, from Dibble (2002), are shown in Figure 2.3. 

During the past few years urban development, primarily medium-density residential, has been replacing 
the agricultural land use. Figure 1.2, based on an aerial photograph dated 11/29/2004, shows the level 
of development within the drainage area. 

The BFC and Sunland Channel are the primary existing @re-development) drainageways within the 
DRCC drainage area. These channels, as well as a series of smaller tributary channels, are designed to 
carry irrigation flow rather than stormwater flow. Figure 2.2 shows the location of existing drainage 
structures, and representative capacities of drainageways. 

Recent development in Phoenix has constructed drainage facilities leading to the DRCC alignment, as 
well as retention basins within the developments and in the DRCC alignment. The retention basins in 
the DRCC alignment, which currently extend from 83rd Avenue to a point approximately 1,300 feet 
upstream of 107" Avenue, are drained by small culverts which release retained flows into one another 
along the alignment to be eventually discharged into the BFC. Thus, the DRCC alignment corridor 
withiin the City of Phoenix serves not only as a retention area for new development, but as a drainage 
conduit leading to the BFC channel just upstream of 107" Avenue. As development has occurred, the 
BFC has been replaced by an underground pipe that carries irrigation flow only. 

7 

Hydrologic analysis for existing conditions was conducted by the Maricopa County Flood Control 

I District in a hydrologic model developed in the year 2001 by Dibble (2001). The model is based on the 
HEC-1 flood hydrograph package by the U.S. Army Corps of Engineers. The HEC-1 package 
simulates runoff from an assumed rainfall pattern and physical drainage area characteristics. The 

I drainage area is divided into a series of sub-basins. Simulated runoff hydrographs from the sub-basins 
are routed between sub-basins and added together to simulate the runoff response to a rainfall event 
based on the hydrologic and hydraulic parameters used as input to the model. The 100-year 6-hour and 

I 100-year 24-hour storms are used by the FCDMC as design events. Whichever produces the greater 
peak runoff at any given point is considered the design storm. 

The 2001 Dibble model, with the addition of the 75" Avenue Storm Drain, is considered to be the 
baseline model for existing drainage area conditions. The 75" Avenue storm drain is a proposed '1 underground storm drain running beneath 75" Avenue from Van Buren Street to the Gila River. A 
detention basin located northeast of the intersection of 75" Avenue and the SPRR would collect and 
retain flows originating within the DRCC extended drainage area east of 75" Avenue and north of the 
SPRR. Discharge from this detention basin would go directly into the 75" Avenue storm drain. Inlets 
along 75" Avenue would provide additional sources of inflow to the 75" Avenue Storm Drain, as would 
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storm drain laterals entering from the east along the Buckeye and Lower Buckeye road alignments. 
Maximum capacity of this storm drain is approximately 280 cfs. 

I 
Table 2.1 shows peak discharges for the existing conditions model for selected concentration points 
along the BFC at major north-south streets. Discharges range from 68 cfs at 83" Avenue to 1,610 cfs at 
El Mirage Road. The 75" Avenue Storm Drain has negligible effect on peak discharges downstream 
of 75" Avenue, but does not reduce the volume. I 
Table 2.1 Existing Conditions Discharges along the Buckeye Feeder Canal Alignment within the 

91"Avenue 465 602 602 602 
99h Avenue 695 711 71 1 71 1 
107h Avenue 1,141 1,193 1,193 1,193 
1158 Avenue 1,171 1,199 1,199 1,185 
El Mirage Road 

I 
1,610 1,465 1,610 1,610 

Discharges upstream of 1078 Avenue are along the al~gnrnent for the proposed DRCC. I I ' CFS ;cubic ~ e e t  per Second. 1 w 

3 FUTURE CONDITIONS 

3.1 DRAINAGE AREA D E S C ~ I O N  

The drainage area for future conditions is the same as for existing conditions. Under future conditions 
the existing agricultural uses would likely be replaced by mostly residential development. The BFC 

I 
would likely be placed in an underground drain for irrigation flow, and drainage would be conveyed 
along a similar alignment as the BFC in a conveyance channel such as the DRCC. Streets would be 
improved, and convey much of the drainage tributary to the DRCC. 

I 
3.2 DEVELOPMENT 1 
Figure 2.1 shows the potential level of future development based on land use designations. In addition 
to the existing development shown in Figure 1.2, four developments along the DRCC alignment are 
planned or currently under review. Three of these, referred to as Lakii, Silver Bullet, and Shadow 
Ridge, are in Avondale. The fourth, Lion's eate, is in Phoenix. These developments are described in 

I 
detail in Section XI of this report. 

Future drainage facilities within the DRCC drainage area would include retention basins and 
conveyance features constructed by and in the course of new development, storm drains constructed 
along arterial streets, and the DRCC. As development occurs, the existing irrigation channels are either 

I 
eliminated, or if of regional importance such as the BFC placed in underground pipes. 8 - 
The potential adverse effect of increased runoff peaks and volumes from new development is offset by 
retaining flood discharges on site in retention basins. The normal retention requirement in the cities of 
Phoenix and Avondale is the volume of tunoff created by a 100-year, 2-hour storm. Retention basins 
are generally located within the development area, are approximately 3 feet deep, and landscaped with 
grass. It is expected that the City of Phoenix will continue to allow retention within the DRCC 

I 
I 
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alignment, and eventually all of the alignment between 107" Avenue and 75" Avenue would be 
occupied by a series of retention basins. 

New development would also construct conveyance facilities for onsite drainage, and as needed for 
offsite drainage. All would lead eventually either to retention basins or to the BFCIDRCC alignment. 
Much of the drainage will likely be conveyed in the streets, including the existing arterial streets, which 
would be improved as development goes in. New storm drains could be constructed in the arterial 

1 streets. In the absence of the DRCC. storm drains would likely drain m the Gila River. The BFC is not 
designed to accept storm drain flow. With the DRCC in place as a flood control channel, it may be 

B possible to discharge storm drains into the DRCC provided there is sufficient conveyance capacity. - ... 
The DRCC would be a regional drainage conveyiince facility between 75"  venue and the Agua Fria . . 

j : 

River as shown in Figure 1.2. As proposed and described in detail in Dibble (2002), the DRCC would 

<. .I ' con& of an earthen trapezoidal channel with 6:1 side slopes. Channel depth would be approximately 6 
feet. Channel top width would range from 104 to 291 feet. Channel lining would be grass. The DRCC 
'would include a detention basin between 91" Avenue and 95" Avenue, referred to in this report as the 

Avenue Basin, and a detention basin at the end of the channel just before the confluence with the 
Agua Fria River, also referred to in this report as Basin # l .  ' 

The purpose of the DRCC is to provide flood protection for existing development within the local 1 floodplain in the DRCC drainage area, provide flood protection for future development, and provide a 
conveyance conduit for drainage from the developing drainage area and identified flooding hazards. 
Design discharges for the original DRCC master plan were based on Dibble (2002) and are listed in 
Table 3.1. 

Table 3.1 DRCC Design Discharges from Dibble (2002) 

. . 

*1 
Future hydrologic conditions within the DRCC drainage area will depend on a variety of factors. 

1 Primary among these is the demonstrated tendency of the drainage area to be converted from 
agricultural use to urban residential use. Other considerations include the capacity and extent of the 
DRCC, the amount of retention required of new development, and other factors such as new storm 

1m drains, or other drainage area modifications, that could affect peak discharge rates. 

107' Avenue 
115Vvenue 

El Mirage Road 

rn For purposes of this study, basic future hydrologic conditions consist of: (1) full development as 
depicted in Figure 2.1; (2) 100-year, 2-hour retention for all new development; and, (3) the DRCC as 
described in Dibble (2002) in place between 75" Avenue and the Agua Fria River. Culverts would be 
installed at major access roads to achieve lWyear access on these roads. The existing conditions HEC- 
1 model was modified to reflect these conditions. This model is compared to the previous (Dibble) 
model in the appendix to this report. 

2,578 
3,278 
3,224 

Installation of the DRCC in Phoenix would require the elimination of retention basins that are now in 

1 the DRCC alignment in Phoenix. It is assumed, for purposes of establishing a baseline future conditions 

See F~gure 1.2 for DRCC alignment See Dibble (2002) for detailed description of design and analysis. 
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model by which DRCC alternatives (Section 4 of this report) can be compared, that these retention 
basins would be reconstructed alongside the DRCC. This assumption may not be practical. I 
The results of the HEC-I modeling (Figure 3.1 and Table 3.2) show that, in comparison to existing 
conditions discharges, future development with 100-year, 2-hour retention and the DRCC in place 
would generally increase discharges along the DRCCIBFC alignment. At 107L Avenue, which is the 
boundary between Phoenix and Avondale, the increase is about one third (from 1,193 cfs to 1,578 cfs). 

. ~ 

. .  , . , .  

4 PLAN FORMULATIONIEVALUATION OF ALTERNATIVES 

This section describes basic opportunities and constraints for development of a DRCC design, describes , . 

falternatives that were developed based on the opporhinities atld constraints, and describes each of the . . 

I 
l.:'~alternatives 'in terms of description, hydrology, conceptual design, and cost. 

I . .  : ..,.. , .. 

'4.1 OPP~RWN~TIES AND CONSTRANS 
I 

DRCC opportunities include: I - 
1. The DRCC provides an opportunity for a regional drainage solution rather than relying on piecemeal drainage 

improvements to be installed by developers or cities. 

2. The DRCC would provide flood hazard reduction for existing flood-prone areas along the BFC alignment. I 
3. The DRCC would provide a comdor that could be used for recreational and aesthetic purposes as well as 

flood control. I 
4. Although development is occurring along the BFC alignment, there undeveloped land along the corridor that 

m 
cah be utilized for flood protection structures. 1 

5. First flush retention rather than 100-year, 2-hour retention for developers adjacent to the DRCC results in 
lower construction costs for developers and allows an opportunity for developer participation in the DRCC 
project. Retention of the runoff produced from a 100-year, 2-hour storm is required for flood control 
purposes of all new development in Avondale and Phoenix. The purpose of the retention is to prevent the 
development from increasing flood peaks downstream. Fist  flush retention is required for water quality 
purposes only. The flood control retention requirement could be eliminated for developments adjacent to the 

I 
DRCC if the DRCC were designed to accept the with-development flood peaks, thus facilitating potential 
developer partnering in the project. I 

DRCC constraints include: 

1. There has been development along the DRCC alignment in the City of Phoenix. This development has used 
the DRCC alignment to install 100-year. Zhour retention basins. 

I 
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2. The proposed site of the 95th Avenue Basin is currently under development. This site is no longer practical 
for use as a flood control basin. 

3. By agreement between Avondale and Phoenix, the 100-year discharge at 107th Avenue is limited to 
approximately 1,300 cfs. 

4. The City of Phoenix has limited funding for participation in a regional flood control project at this location. 

4.2 DRCC ALTERNATIVES 

Eight DRCC design alternatives were developed. Each alternative included one or more of the 
opportunities and constraints as a design feature. For hydrologic analysis purposes, all of the 
alternatives assume the following: 

Full development according to the land use map shown in Figure 2.1, with the exception that existing, older 
residential areas would remain as is. 

100-year, Zhour retention for all new development except as otherwise described. 

The DRCC will be constructed as designed by Dibble (2002), except as otherwise indicated. . The Sunland Channel was modeled as in its existing condition (no future improvements). This was done for 
the DRCC alternatives analysis only. The Sunland Channel is addressed separately in Section 5.2.5 of this 
report. 

Hydrologic analysis for the alternatives was performed by modifying the future conditions HEC-I 
model described in Section 3.4 t o  conform to the conditions specific to each alternative. HEC-1 input . , 
and output are provided in the supplementary report. Additionally, normal depth hydraulic 
computations were used to determine the appropriate ch-1 bottom width. A typical cross section is . .. ~ . 

preieiited in ea&h alternative figure. . . . .  . 

- 
Table 4.1 and Figure 4.1 provide a summary of basic design features for all alternatives. 

Channel Flow Depth 
Channel Freeboard 1.2 to 1.3 feet. Varies with discharge. 
Channel Slope Varies by reach. Ranges from 0.0005 to 0.0032 

I purposes. 
Culverts I At maior roadwav aossinas. Tvaicallv reinforced concrete boxculverts 4 feet hioh with 6- ~ ~ " ~- I foot total head. culvert wydth aGd nuiber vary with discharge. 
Detention Basins 

1 -  
I See Figure 4.1 and otherwise as described in the Alternative descriptions. 
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4.2.1 Alternative 1: Future 100-Year, 2-Hour retention Full DRCC (Baseline Future 

Conditions) (see Figure 4.1) 

42 .11  Description 

Alternative 1 is the same as the basic future conditions described in Section 3 and is based on the 
following: 

With the exception of older light residential areas, the entire DRCC drainage area will develop to the 
maximum extent possible as shown in Figure 1.2, . All new development, including recent development withim the City of Phoenix, would be required to retain 
the runoff generated from a 100-year, 2-hour rainfall; and, 

The DRCC would be constructed between 75" Avenue and the Agua Fria River as shown in the Dibble 
(2002) plan. 

Alternative 1 provides a baseline against which the other alternatives can be compared for purposes of 
evaluating effect on DRCC discharges, design and cost. 

4.2.1.2 Hydrology 

Discharges for Alternative 1 are the same as those for basic future conditions per Section 3 of this 
report. 

4.2.1.3 Conceptual Design 

Table 4.2 provides a summary of key channel design and hydraulic parameters for Alternative 1 
between El Mirage Road and 99" Avenue. Channel top width for the indicated reaches ranges from 
104 to 199 feet. Total right of way width ranges from 154 feet to 249 feet. Reach design discharges for 
this and other alternatives is higher of the estimated discharge for the reach where the higher discharge 
is at the upstream end, or the average if the higher discharge is at the downstream end. 

Table 4.2 Selected Desirm Parameters for Alternative 1. Future 100-Year, 2-Hour retention, - . . 
Full DRCC 

. , 

4.2.1.4 Cost 

Tables 4.3 and 4.4 summarize the cost estimate for Alternative 1. The estimated cost, with 
contingency, is approximately $64,000,000. With Alternative 1, as well as with other alternatives, right 
of way is the most significant single cost item, followed by landscaping. Approximately 48 percent of 
the total cost is in Avondale, the rest is in Phoenix. 

I 
I 
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4.2.2 Alternative 2: Future First Flush Retention Full DRCC 

Alternative 2 is the same as Alternative 1, with first flush retention rather than 100-year, 2-hour 
retention adjacent to the DRCC. Development adjacent to and draining directly into the DRCC would 
be allowed to drain all runoff except first flush into the DRCC. All other development would be subject 
to the normal 100-year, 2-hour retention requirement. The potential advantage would be a reduced 
retention cost for adjacent developers. The disadvantage would be a potentially higher DRCC cost. 

4.2.2.2 Hydrology 

The modeling results for key concentration points along the DRCC are presented in Table 4.5 and 
Figure 4.2. The results show an increase over baseline future conditions discharges (Alternative 1) at 
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every location. Increases range from 15 percent at 831d Avenue to 100 percent at the Agua Fria River. 
At 107" Avenue, the First Flush discharge of 2,176 cfs is 38 percent higher than the corresponding 
Baseline Future Conditions discharge, and 82 percent higher than the existing conditions discharge of 

I 
1,193 cfs. I 

4.2.2.4 Cost 

The Alternative 2 cost is approximately $74,000,000 (Tables 4.7 and 4.8). 

4.2.2.3 Conceptual Design 

Table 4.6 provides a summary of key channel design and hydraulic parameters for Alternative 2. 

I 
Because of higher discharges the channel is wider than Alternative 1, requiring more right-of-way. 

Table 4.6 Selected Design ~a~ 'ametefs  for Alternative 2, Fu tu re~ i r s t '~1ush  Retention, 
I' 

Full DRCC. I' 
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115~Avenueto107thAvenue 1 2,176 1 181 1 253 1 303 [ 4.8 2.2 6.0 

., I 
107" Avenue to 99" Avenue 1 1,713 1 51 121 1 171 4.6 4.7 . 1 5.8 i 
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Avondale Total $ 38,121,750 
107th to 99" $ 4,610,409 
99th to 91s' $ 4,421,476 
91 st to 83" $ 4,807.062 
83rd to 75' $ 3,764,746 
Phoenix Channel Subtotal $ 17,603,693 
95th Avenue Basin $ 9,780,984 
Phoenix Subtotal $ 27,364,677 
Phoenix Contingency 30% $ 8,215,403 
Phoenix Total $ 35,600.080 

1 TOTAL ( $ 73,721,830 1 

4.2.3 Alternative 3: Future 100-Year, 2-Hour retention Avondale DRCC 

In Alternative 3, the DRCC would be constructed in^ Avondale only, between 107" Avenue and the 
Agua Fria River. Existing retention within the DRCC alignment within the City of Phoenix would 
remain as is, and the DRCC corridor of retention basins in Phoenix be used as a pathway for drainage 
exceeding the retention capacity. All new development would retain the 100-year, 2-hour runoff. The 
purpose of this alternative is to explore the possibility that the City of Phoenix not participate in the 
DRCC, and that the Avondale retention requirement would be the 100-year, 2-hour standard. 

4.2.3.2 Hydrology 

Table 4.9 and Figure 4.3 summarize the hydrology for this alternative. Alternative 3 would produce 
lower discharges than the Baseline Future Conditions discharges at almost every point. The discharge 
of 1,312 cfs at 107" Avenue is apprgximately 83 percent of the baseline future discharge, but is 10 
percent higher than the existing conditions discharge of 1,193 cfs. 
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83d Avenue 406 534 534 534 
91~tAvenue 
99' Avenue 
107' Avenue 
115~Avenue 
El Mirage Road 

459 
71 6 
904 
831 
762 

1,124 
887 

1,312 
1,073 
1,078 

1,124 
887 

1,312 
1,073 
1,078 

1,169 
973 

1,578 
1,277 
1,258 
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. - - . . ,- . .. . -. --- .. - --- I 107h Avenue is the boundary between Phoenix and Avondale. I 
4.2.3.3 Conceptual Design 

Table 4.10 provides a summary of key channel design and hydraulic parameters for Alternative 3. The 
channel in Avondale is narrower than the Alternative 1 channel for the reason that the retention along 

I 
the DRCC alignment in Phoenix keeps the 100-year discharge at 107" Avenue close to the existing 
level. I 

Table 4.10 Selected Design Parameters for Alternative 3, Future 100-Year, 2-Hour Retention, .- - 
Avondale DRCC I 

I 

The Alternative 3 cost (Tables 4.11 and 4.12) of $28,000,000 is all in Avondale. This Avondale cost is 
lower than the Avondale cost for Alternatives 1 and 2, both of which have the DRCC in Phoenix. I 

El Mirage Road to 115th Avenue 1 1.073 1 39 110 1 160 1 4 7 

. . 

. . 

3.4 1 5.9 w 

115~Avenueto107thAvenue 1 1,312 1 103 1 175 1 225 1 4.8 

, , 

Culvert Concrete 

I Avondale Total 1 $ 28,320,808 1 

Basin #I $ 4,009,252 
Downstream of Dysart $ 428,237 
Dysart to El Mirage $ 4,184,003 

12 Aspen ConsuIfing Engineers 

4.2.3.4 Cost 

2.1 

Landscaping 
Right of Way 
Basin #I Right of Way 

2389.0 I Cubicyards 1 $ 669 

El Mirage to 115th Avenue 
115th to 107a 
Avondale Subtotal 
Avondale Contingency 30% 

6.0 

$ 1,598,241 

$ 7,194,189 
$ 5,969,556 
$ 21,785,237 
$ 6,535,571 

90.6 ' 

81.2 
137.0 

Maintenance Road $ 413,384 
$ 1,305,460 
$21,785,237 
$ 6,535,571 
$28,320,808 - 

14.6 1 Acres 1 $ 28,314 

Acres 
Acres 
Acres 

I 
I 

Miscellaneous Items (Basin spillway, manholes, headwall, drain pipe) 
Subtotal 
Contingency 30% 
Total Cost 

$ 78,408 
$100,000 
$ 6,000 

$ 7,103,765 
$ 8,120,000 
$ 822,000 4 
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1 'I 4.2.4 Alternative 4: Future First Flush Retention Avondale DRCC. 

4.2.4.1 Description 

Alternative 4 is the same as Alternative 3, but with first flush retention for new development adjacent to 
the DRCC in Avondale. All other development would retain the 100-year, 2-hour runoff. The purpose 
of this alternative is to explore the possibiky that the City of phoenixnot participate in the D R C C , ~ ~ ~  
that the Avondale retention requirement be relaxed to first flush for development adjacent to the DRCC. 

4.2.4.2 Hydrology 

Allowing first flush retention rather than 100-year 2-hour retention adjacent to the DRCC in Avondale 
increases the DRCC discharge substantially at El Mirage Road and at the Agua Fria River (94 percent 
increase in both cases), but has little or no effect elsewhere (Table 4.13 and Figure 4.4). 

91slAvenue 459 1,124 1,124 1,124 
99" Avenue 716 887 887 887 
107a Avenue 904 1,312 1,312 1,312 
11 56 Avenue 831 1,073 1,073 1.073 
El Mirage Road 2,087 1,860 2,087 1,078 
Agua Fria River 658 503 658 339 
107b Avenue is the boundary between Phoenix and Avondale. 

S 4.2.4.3 Conceptual Design 

Table 4.14 provides a summary of key channel design and hydraulic parameters for Alternative 4. 

I Retention along the DRCC alignment in Phoenix keeps the 100-year discharge at 107' Avenue close to 
the existing level, allowing a narrower channel than for Alternative 1. However, the channel is wider 
than for Alternative 3 because of higher Avondale discharges with first flush retention. - - 

I Table 4.14 Selected Design Parameters for Alternative 4, Future First Flush Retention 
Avnndale DRCC 

II 4.2.4.3 Cost 

The Alternative 4 cost is presented in Tables 4.15 and 4.16. As with Alternative 3, the cost is entirely 
in Avondale. The Alternative 4 cost of $33,000,000 is higher than for Alternative 3 for the reason that 
the channel is designed for first flush retention adjacent to the channel rather than 100-year 2-hour 
retention. 

3 February 2006 13 Aspen Consulting Engineers 



DRCC Candidate Assessment Report 

( Total Cost 1 $ 33,236,109 1 

4.2.5.2 Hydrology 

Table 4.16 Alternative 4 Cost by  each 

Removing the 95th Avenue Basin from the Future First Flush Retention Full DRCC (Alternative 2) 
scenario would increase discharges downstream of 95" Avenue as shown in Table 4.17 and Figure 4.5. 
The increase was greatest (192 cfs, or 9 percent) at 1 0 7 ~  Avenue, and diminished in the downstream 
direction. 
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.: 

. 

. . 

: . , Downstream of Dysart 

El Mirage to 115th Avenue 

Avotidale Subtotal 
Avondale Contingency 30% 

. . 

4.2.5 Alternative 5: Removed 95th Avenue Basin 

4.2.5.1 Description . . 

The purpose of Alternative 5 is to evaluate the effect on DRCC design discharges and cost ofremoving 
the 95" Avenue Detention Basin from the design. This 61-acre off-line detention basin would be located 
on the south side of.the DRCC alignment near 95" Avenue (Figure 1.2). As currently designed, this 
basin would begin to accept water when the DRCC discharge exceeds 1,050 c f i  In the current future. 
hydrologic condition the 100-year discharge at the location of the basin never reaches 1,050 cfs. 
Therefore, the basin as currently designed would have no effect. Discharges for first flush retention 
conditions (See Alternative 2) do exceed 1,050 cfs at that point, SQ the effect of removing the 95th 
Avenue Basin was tested based on first flush retention adjacent to the channel. Alternative 5 is basically 
the same as Alternative 2, but with the 95th Avenue Basin removed. 

, COST 
' $ 4,009,252 

$ 751,635 
$ 6,095,245 
$ 6,742,088 
$ 5,969,556 
$ 25,567,776 
$ 7,670,333 
$ 33,238,109 
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;I 4.2.5.3 Conceptual Design 

The Alternative 5 channel (Table 4.18) ranges from 132 to 269 feet in width, and requires a right of 
way ranging from 182 to 319 feet for the indicated reaches. Removing the basin causes an increase of 
about 5 percent in channel width over the same condition with the basin in place (Alternative 2). 

. . 

. 4.2.5.4 Cost 

The Alternative 5 cost of $63,000,000 (~ables 4.19 and 4.20) is nearly two-thirds in Avondale. By 
comparison with Alternative 2, Alternative 5 has a significantly reduced cost in Phoenix, and a slightly 1' ' . higher cost in Avmdale. 

Table 4.19 Alternative 5 Cost Estimate by Cost Item 

# 
I.' 

I 

a I ' ,: 

11 
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El Mirage Road to 115th Avenue 
115hAvenue to 107th Avenue 
107hAvenue to 99th Avenue I 

2,145 
2,368 
1,964 

94 
197 
61 

165 
269 
132 

21 5 
31 9 
182 

4.7 
4.8 
4.6 

3.7 
2.2 
4.8 

5.9 
6.0 
5.9 
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4.2.6 Alternative 6: 100-Year Phoenix Culverts, 100-Year 2-Hour Retention in Avondale. 

Alternative 6 evaluates the effect of 100-year culverts at 83'd, 9lS', 99', and 107' Avenues. The 
culverts would connect the existing retention systems within Phoenix and provide 100-year access along 
the arterial streets. With the exception of Phoenix developments that are adjacent to the DRCC, 100- 
year, 2-hour retention is assumed for all new development within the DRCC drainage area. 

4.2.6.2 Hydrology 

The HEC-I modeling results show a substantial increase in discharge (836 cfs = 64 percent) over 
Alternative 3, and 570 cfs over Alternative 1 at 107' Avenue. Discharges downstream of 107Ih Avenue 
show a similar increase (Table 4.21 and Figure 4.6). 
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DRCC Candidate Assessment Rewrt 

Building the DRCC in Avondale only and installing 100-year culverts at major arterials in Phoenix 
results in DRCC channel widths from 157 to 257 feet (Table 4.22). Right of way width ranges from 
207 to 307 feet. This is a substantial (approximately 33 percent) increase in right of way requirement in 
Avondale over the without-culverts condition (Alternative 3). 

115th Avenue to El Mirage Road 1 1,985 1 86 157 1 207 1 4.7 3.7 5.9 
107thAvenueto115~Avenue 1 2,148 1 185 1 257 1 307 1 4.8 2.1 6.0 

4.2.6.4 Cost 

The Alternative 6 cost is summarized in Tables 4.23 and 4.24. Nearly all (98 percent) of the 
$38,000,000 cost is in Avondale. The Phoenix portion consists of four culverts only. By comparison to 
Alternative 3, installing 100-year culverts in Phoenix increases the Avondale cost by approximately 
$9,000,000. 

Table 4.23 Alternative 6 Cost Estimate by Cost Item 
I'.COST ITEM ; ' ( ' ; + f l : ' f ! ( j ~ ~ ~ . l  l.&tf .!I ~ ~ T . c $ ~ ~ '  I.:c&T.' ; 

Excavation 

Subtotal 1 $29,470,016 
Contingency 30% 1 $ 8,841,005 

I $ 2 ~  311 n?? 

652,965 I Cubicyards I $ 6 1 $ 3,871,662 

Right of Way 
Basin #I Right of Way 
Culvert Concrete 
Maintenance Road 

-- 

[ Total Cost 
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Landscaping 
107.1 
137.0 
=5008 
14.6 

Miscellaneous Items (Basin spillway, manholes, headwall, drain pipe) 

116.5 
Acres 
Acres 

Cubic Yards 
Acres 

$ 1,305,460 

Acres 1 $ 78,408 1 $ 9,071,806 
$100,000 
$ 6,000 
$ 669 
$ 28,314 

$10,630,000 
$ 822,000 
$ 3,355,704 
$ 413,384 
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4.2.7 Alternative 7: 10-Year Phoenix Culverts, 100-Year 2-Hour Retention in Avondale. 

4.2.7.1 Description 

Alternative 7 is the same as Alternative 6 but with 10-year culverts rather than 100-year culverts in 
Phoenix. 

I 
4.2.7.2 Hydrology 

Installing 10-year culverts in the City of Phoenix increases the DRCC discharge at 107h Avenue by 313 
cfs (24 percent) over Alternative 3, (Table 4.25 and Figure 4.7) and 47 cfs over Alternative 1. 

I 
Discharge increases are greater in the downstream direction, reaching 352 cfs (increase) at El Mirage 
Road. 

I 

4.2.7.3 Conceptual Design 

The DRCC right of way required in Avondale for Alternative 7 ranges from 183 to 253 feet (Table 
4.26). This is less than required for Alternative 6 (100-year culverts), but about 13 percent more than 

I 
would be required for the no-culverts condition (Alternative 3). I 

- I 115a Avenue to 1076 Avenue 1 1,625 1 131 1 203 1 253 1 4.8 2.1 6.0 

4.2.7.4 Cost 

By comparison to Alternative 3, installing 10-year culverts in Phoenix increases the Avondale cost by 
approximately $4,000,000. Total cost (Tables 4.27 and 4.28) is approximately $33,000,000. I 

Februw 2006 18 Aspen Consulting Engineers 



1 DRCC Candidate Assessment Report 

Table 4.27 Alternative 7 Cost Estimate by Cost Item 

Subtotal $25,327,828 
Contingency 30% $ 7,598,349 
Total Cost $32,926,177 

Avondale Total $ 32,360,002 
Phoenix Culverts $ 435,519 
Phoenix Contingency 30% $ 130,656 
Phoenix Total 1 $ 566,175 
Total Cost 1 $ 32,926,177 

4.2.8 Alternative 8: 99a Avenue Storm Drain. 

4.2.8.1 Description 

Alternative 8 ,  was developed to evaluate the possibility that a 2-year storm drain will be constructed in . 8 . , $9" ~venu&~from the Southern Pacific Railroad to the Gila River. A~ide from the addition of the storm 
drain, this alternative is identical to Alternative 1. 

I 4.2.8.2 Hydrology 

Storm drain discharges, listed in Table 4.29, were estimated by ratio as 25 percent of the 100-year 

I discharges reaching 99' Avenue from the adjacent sub-basins. The storm drain was modeled using flow 
diversions in the HEC-1 model. Otherwise, the 99" Avenue Storm Drain Model is the same as the 
Baseline Future Conditions Model. 

1 The modeling results (Table 4.30 and Figure 4.8) show a substantial decrease in DRCC discharge in 
Avondale in comparison to the Baseline Future Condition. With the storm drain in place, the discharge 
at 107"' Avenue would be approximately the same as the existing conditions discharge at that point. 

I 
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, 
u ~uwar Buckeye Road 474 

uc~eye Road to DRCC 607 
" lway Road 607 
., to Southern 745 
- .- ,-.:, a Riwr 745 

.," ".",,"" I 7," I "-.- I " .- I -. - 
107a Avenue 697 1,144 1 1,144 1,578 
I 15mEenue I 610 I? 872 1 872 I 1,277 

' 1 , 0 8 5  El Mira g e Road 1 762 1 1,085 1 1,258 
Ant~n Flia R i v ~ r  I 1 1711 1 33'4 I 339 

4.2.8.3 Conceptual Design 

The storm drain would be a reinforced concrete pipe. The design was based on normal depth 
computations. Conceptual design details are presented in Table 4.31. Installing a 2-year storm drain in 
99Ih Avenue (Alternative 8) has the effect of reducing the DRCC right of way requirement downstream 
of 99" Avenue by about 20 percent when compared to the same situation with no storm drain 

I 
(Alternative 1). For Altemative 8, DRCC right-of-way would range from 143 to 210 feet (Table 4.32). I 
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AlternativeS'costs are summarized in Tables 4.33 and 4.34. Although Alternative 8 assumes 100-year, \I ' .  , 
2-hour retention, which should reduce discharges and therefore cost, the overall cost of Alternative 8 is 

. $71,000,000. This is nearly as high as the Alternative 2 cost, which assumes first flush retention 
adjacent to the DRCC. A significant .part of the Alternative 8 cost is the storm drain (approximately 
'$11,000,000 with contingency), which makes the Phoenix portion 61 percent of the total cost. The 
Avondale cost of $27,000,000 is similar to the Alternative 2 Avondale cost, which is the goal of 
Alternative 8. 

Table 4.33 A1 

Contingency 30% 1 $ 16,444,919 
Total Cost 1 $71,261,316 
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Downstream of Dysari $ 428,237 
Dysart to El Mirage $ 4,208,438 
El Mirage to 115th Avenue $ 6,955,565 
115th to 1076 $ 5,530,701 
Avondale Subtotal $ 21,132,193 
Avondale Conlingency 30% $ 6,339,658 
Avondale Total $ 27,471,851 
107th to 996 $ 3,626,803 
99th to 91s' $ 3,993,888 
9lst to 83'd $ 4,254,904 
83rd to 756 $, 3,574,805 
Phoenix Channel Subtotal $ 15,450,400 
Basin #2 $ 9,780,984 
99TH Avenue Storm Drain $ 8,452,820 
Phoenix Subtotal $ 33,684,204 
Phoenix Contingency 30% $ 10,105,261 
Phoenix Total 1 $ 43,789,465 
TOTAL 1 $ 71,261,316 

4.2.9 Alternative Summary Tables 

Tables 4.35, 4.36 and 4.37 provide summaries of discharges, design parameters and costs for the eight 
alternatives. 

3. Future 100-Year, 2-Hour retention 
Avondale DRCC 1,078 1,073 1,312 887 1,124 534 

4. Future First Flush Retention Avondale 2,087 nRCC 1,073 1,312 887 1,124 534 

5. Removed 95th Avenue Basin 2,087 2,145 2,368 1,560 1,548 613 

6.100-Year Phoenix Culverts, 100-Year 
2-Hour Retention in Avondale 1,858 1,985 2,148 1,145 1,254 613 

7.10-Year Phoenix Culverts, 100-Year 2- 
Hour Retention in Avondale 1,520 1,625 831 1,113 613 

8.99th Avenue Storm Drain 1,085 872 1,144 842 1,169 534 

Existing Conditions 1,610 1,185 1,193 71 1 602 66 
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"8 ,"" 
2. Future First Flush Retention Full DRCC $ 38,121,750 $ 35,600,080 $ 73,721,830 
3. Future 100-Year, 2-Hour reteneon $ 28,320,808 $ Avondale DRCC $ 28,320,808 

4. Future First Flush Retention Avondale 
~ D P C  $ 33,238,109 $ $ 33,238,109 
Y ~ U U  I I I 

5. Removed 95th Avenue Basin. First Flush $ 39,083,288 Uotontinn $ 23,884,959 $ 62,968,247 , ,".-.."".. 
rts, 100-Year 2- $ 38,311,021 $ $ $38,311,021 

iix Culverts, 100-Year 2- $ 32,360,002 $ 
.r;tc;tluull I I I  Avondale $ 32,360,002 

Avenue Storm Drain $ 27,471,851 $ 43,789,517 $ 71,261,316 
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5 PLAN EVALUATION/RECOMMENDATIQN 

5.1 EVALUATION : 
. . ,  

The follow'hg observations can be made. from the comparison of alternatives: 

With the exception of Alternative 8 (the 99" Avenue Stom Drain Alternative), all of the alternatives increase 
discharges in Avondale above existing conditions, potentially resulting in a higher cost for the Avondale 
portion of the DRCC. The 99" Avenue S h  Drain Alternative keeps the discharge at existing levels at 107Ih 
Avenue, but at an additional cost of approximately $11,000,000 in the City of Phoenix. The storm drain 
would have local flooding benefits as well as benefits to the DRCC. However, since the conceptual storm 
drain described in this report is designed to reduce discharges in the DRCC in Avondale, the majority of the 
$11,000,000 cost would be related to the DRCC. 

. . Alternatives with the DRCC in Phoenix are approximately $35,000,000 to $41,000,000 more costly than 
. . .those with the DRCC only in Avondale. With the exception of the Full DRCC, First Flush scenario. 

. .. alternatives with the DRCC in Phoenix may not be practical as a result of past and ongoing retention in the 
DRC,C, right of way in the City of ~hbenix. . . .  

. . ..,, 
Whereas Future First Flush Retention Full DRCC (Alternative 2) may be practical in Phoenix, it is also the 
most costly of all thealtematives, and it may provide little flood control benefit for Phoenix. Removing the . . 

95th Avenue  asi in from this option could save approximately $11,000,000 in overall costs. 
. . DRCC costs are lowest overall with 1.00-year, 2-hour ietentibn adjacent to the channel. 100-year, 2-how 

retention 'removes most of the runoff from each subbasin, including the peak, so DRCC discharges, and 
costs, are low. First flush retention allows peak flow rates tobe  much higher, resulting in higher DRCC 
costs. ~y comparison, fust flush scenario DRCC costs are approximately 5 to 7.5 million dollars higher than 
100-year, 2-hour retention scenarios in Avondale, and slightly more than 2 million dollars higher in Phoenix. 

Should culverts be installed at major roadways inthe City of Phoenix, the retention which is now in the 
DRCC alignment would be removed, resulting in higher design peaks and additional DRCC costs of 
approximately 2 to 7.7 million dollars in the City of Avondale. . ' 

' ' Removing the 9Stli Avenue Basin as currently designed would have no effect on the DRCC cost for the 100- 
year, 2:how retention scenario. For the full DRCC, first flush scenario, 'removing the 95th Avenue Basin 
produces a DRCC cost saving of approximately 1 2  million dollars for the City of Phoenix, but a 1 million- 

. doll& increase for the City of Avondale. 
. . 

Table 5.1 . . provides a summary of these cost differences for comparison purposes. 

I 

Aspen Consulting Engineers 

No DRCC in Phoenix 

I 
, -. ."". 

99e Avenue Storm Drain 1 $3,000,000 Decrease 1 $1 1,000,000 increase 1 $8,000,000 Increase 

$2,000,000 to $5,000,000 
Decrease 

I 

$1 1,000,000 Decrease Remove 95th Avenue Basin 

100-Year or 10-Year Access 
Culverts in Phoenix 

$33,000,000 Decrease. 
Entire DRCC cost in Phoenix 

All comparisons are to the Full DRCC. 100-year, 2hour retention scenario (Alternative 1, Baseline Future Conditions). 

$35,000,000 to $41,000,000 
Decrease. 

$1,000,000 Increase (First 
flush scenario only) 

$2,000,000 to $7,700,000 
Increase 

$12,000,000 Decrease 

is avoided. 
$33,000,000 Decrease. 
Entire DRCC cost in Phoenix 
is avoided. Culvert cost not 
included as not part of the 
n ~ r r  

$25,500,000 to $31,000,000 
Decrease. 

I 
I 
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Based on presentation of these results and discussions with the stakeholders during the course of this 
study, it was determined that: 

Participation by the City of Phoenix in the DRCC project will be limited due to budget constraints and 
development timing considerations. . It is anticipated that the City of Phoenix will install culverts along the DRCC alignment in order to attain 100- 

I year flood access at the major arterial streets. However, to do so would exacerbate the flood risk in 
Avondale. Thus, a detention basin should be constructed at or in the vicinity of 95" Avenue to prevent 
increased discharges resulting from the installation of the culverts. . 

The Cities and the District agreed to S i t  the discharge at 107" Avenue to 1,312 cfs per the Future 100-Year, 
2-Hour (Phoenix) Retention, Avondale DRCC condition represented by Alternatives 3 and 4 for any selected 
projects. 

I 1 Based on the above analysis and determinations by the City of Avondale and City of Phoenix, the 
recommended DRCC consists of: 

,Constructing the DRCC channel in A v o w e  only. 
. . .  

, . . Requiring only first flush retention by future development h ~vondale and Phoenix adjacent to the DRCC 
alignment (there is little or no difference in total flood control cost in Avondale between the f ~ s t  flush and ,!I 100-year, 2-hour retention scenarios). 

. . - .  
a' Requiring 100-yes, 2-hour retention in Phoenix which should be located adjacent torin the original DRCC 
. . proposed alignment 

1. L i t  the ,100-year discharge at 107* Avenue to approdteiy 1,300 cfs with a basin located at . . 

approximately 95Ih Avenue on the south. side of the retentionldrainage (former DRCC alignment) corridor in 
. . 

Phoenix. 

5.2 RECOMMENDATION 

I 
5.2.1 Description 

Figure 5.1 provides a plan view and typical cross sections for the recommended plan. The alignment of 
the DRCC is the same as in the original Dibble (2002) design with the exception of some minor 

I modification just downstream of 107" Avenue due to changes requested by stakeholders. Channel 
depths and slopes are the same as in the original design. The detention basin at approximately the 95" 
Avenue alignment, referred to as the 95th Avenue Basin, is converted to an in-line (flow-through) 

I basin. The purpose of this basin is to ensure that the 100-year discharge at 107" Avenue not exceed 
approximately 1,300 cfs. 

I 5.2.2 Hydrology 

rn Design discharges for the recommended plan DRCC in Avondale are based on the assumptions of 100- 
year, 2-hour retention for new development throughout the DRCC drainage area except for new 

I development adjacent to the DRCC channel in Avondale. These adjacent developments in Avondale 
would retain first flush runoff only. 

I Table 5.2 provides the results of the recommended plan hydrologic modeling. The design discharge at 
107a Avenue is 1,318 cfs, which is slightly above the target discharge, but considered acceptable. This 
discharge can be refined during final design if necessary. Discharges downstream of 107" Avenue are 

I 
approximately the same as those for Alternative 4: Future First Flush Retention, Avondale DRCC. 

I Februaq 2006 25 Aspen Consuh*lg Engineers 



DRCC Candidate Assessment Report 

5.2.3 Conceptual Design 

Table 5.3 provides general design discharges and dimensions. Channel top width ranges from 117 to 
227 feet. Total right of way, not including any additions that may be required for aesthetic purposes, 
ranges from 167 to 277 feet. Total channel depth is approximately 6 feet. Design flow velocities range 
from a low of 2.1 feet per second between 115" Avenue and 107" Avenue, and a high of 3.8 feet per 
second between El Mirage Road and 115" Avenue. 

83d Avenue 345 7 4 8 1 
91s'Avenue 862 7 4 10 2 
Detention Basin 388 7 4 9 1 
107m Avenue 775 I 7 1 4 I 9 I 2 
Culvert design assumes inlet control. C~lvert design discharge approximates the 1Qyear discharge and is intended to work in 
tandem w:lh the detention basin to keep the 100-year discharge at 107m Avenue to approximately 1.300 cfs. The 99m Avenue . . I culvert is already in place and has approximate1y.a 10-year capacity. I 
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There are two detention basins. Basin #1 is located at the outfall per Dibble (2002). Basin #2, the 95th 
Avenue Basin, is located on the south side of the DRCC alignment in Phoenix at about the 95" Avenue 

11 . . alignment. Total depth of the 95' Avenue Basin is 6 feet. A 29~2-acre parcel is allotted for this basin. 

Culverts in Phoenix are reinforced concrete boxes 4 feet in depth, and ranging from 8 to 9 feet in 
width. Depending on discharge, from one to two of these boxes would be needed at each roadway 
crossing. 

1 !I ' .  

5.2.4 'Cost 

i I  Table 5.4 provides a preliminary cost estimate. During the course of the study the land cost escalated 
by an average of 50 percent, so Recommended Plan estimated cost were adjusted to reflect this 
additional costs. The current estimated cost is $40,930,226 for the Avondale portion, plus $11,956,270 
for the Phoenix portion (including culverts at arterials), for a total cost of $52,886,496. 

5.2.5 Sunland Channel 

Although not specifically included as part of the alternatives analysis, the recommended plan includes . .. 

nland Channel, which would run from 99* Avenue to the DRCC along the alignment shown in : 

re 5.2. The Sunland Channel would be anearthen trapezoidal ch+melsi&lar to the DRCC, but 
oximately 1,300: feet of the channel upstream of 115"  venue would consist of a reinforced - .  

ow Sunland Avenuein orde; to avoid . the . .  need to purchase existing homes for ' , . 

, . . . 
. . 

. , 

Table 5.5 provides Sunland Channel 100-year hydrology. Areas adjacent to and draining directly into 
' 

. ' the channel that can potentially be developed in the future are assumed in the model to retain first flush 

I, runoff only. Other areas draining to the Sunland Channel are modeled either as existing development 
that will remain as-is, or. future development with 100-year,"2-hour retention. The future land uses 

. , ;,;. shown in Figure 2:l were used as an indicator of future development density.. 100-year discharges : 

range from 303 cfs at 99" Avenue to 1,207 cfs at theconfluence with the DRCC. 
. . 

5.2.5.3 ' ' ~ o n c e ~ t u a l  Design 

'.'Sunland ~ h a h e l  design discharges and dimensions arb presented in Table 5.6 and Figure 5.2. 
channel top width ranges from 101 to 134 feet. Total right of way, not including any additions that 
may be required for aesthetic purposes, ranges from 151 to 160 feet: Total channel depth ranges from 1, . . . 5.9 to 6.9 feet. Channel design flow velocities range from approxipately 2.6 feet per second. 
downstream of 115" Avenue to 3.8 feet per second between 115'Avenue and 107' Avenue. Maximum 

. . flow vilpcity (not full flow) in the Sunland Avenue culvert is 8:9 feet :per second. All flow is 

I. ' ' 

subcritical, with maximum Froude number of 0.70 in the culvert. 

The Sunland channel downstream of 115' Avenue is 6.9 feet deep. This is one foot deeper than 

I , ,  

typically used elsewhere in the DRCC design in order to provide depth for the Sunland Avenue culvert, 
which is made 6-feet deep to fit within the 40-foot (narrowest) right of way in Sunland Avenue. 
Upstream of 107" Avenue, the channel bottom width is kept at a 20-foot minimum. With the relatively 

I " . "  

low discharge there, this results in a slightly lower channel flow depth than used elsewhere in the 
DRCCISunland Channel design. 

I February 2006 27 Aspen Consulting Engineers 



DRCC Candidate Assessment Report I 

YY",  venue I 5u5 1 145 I 303 
107h Avenue 776 919 919 
115m Avenue 1,122 1,207 1,207 

The Sunland Avenue Culvert is designed as a three-barrel, 6-foot by 9-foot reinforced concrete box 
below Sunland Avenue. The design is based on normal flow calculations using a roughness coefficient 
of 0.014, and assuming the culvert is flowing full. Culvert slope is as presented in Table 5.6. This 
culvert would have a length of approximately 1,388 feet. 

I 
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Table 5.6 Sunland Channel Design Parameters 

1.207 6 I 9 3 I 1,388 I 40 
* Not including culvert in Sunland Avenue. 

5.2.5.4 Cost 

Tables 5.7 and 5.8 provide a preliminary cost estimate. The estimated cost is $ 17,757,741; of which 
right of way is the most costly single item, followed by the Sunland Avenue culvert and landscaping. 

Table 5.8 Sunland Channel Cost by Reach 

Subtotal $13,659,801 
Contingency 30% $ 4,097,940 
Total $17,757,741 

I 
6 EFFECT OF PROPOSED 1-10 RELIEVER AND SOUTH MOUNTAIN FREEWAYS 

Long-term transportation plans for the region call for the possible construction of two new freeways in 
the DRCC area. These are the 1-10 Reliever and the South Mountain Freeways. Since these freeways 

I may be constructed within the DRCC drainage area, they could possibly have an effect on the DRCC. - 
The 1-10 Reliever Freeway would be an east-west freeway probably between Interstate 10 and the Gila 

I River. There are alternative alignments to 1-10 Reliever Freeway in the DRCC area (URS, 2005). One 
alternative runs along the BFC from (across) Basin #1 straight eastlwest to approximately 11 1" Avenue, 
where it deflects northward at about a 10-degree angle and continues in a northeasterly direction. A 

I 
second alternative runs nearly parallel to the first, but dips below Southern Avenue between Dysart 
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Road and El Mirage Road. This alternative converges with the alignment of the first alternative near 
99" Avenue. Both of these alternatives could affect the DRCC by (1) crossing Basin #1 and thereby 
affecting the Basin #I capacity, and (2) cutting off a small part of the drainage area from the southern 
boundary thereby decreasing flood peaks in the Sunland Channel and the DRCC downstream of the 
Sunland Channel. Both of these effects, should they occur, would likely have minor effect on the 
DRCC. Basin #I and its outlet could be reconfigured to avoid adverse effect from the freeway, and the 
drainage area potentially cut off by the freeway would be small compared to the DRCC watershed. 

A third, less likely, 1-10 Reliever alternative would cross the north-south alignment of the DRCC 
between 1 15Ih Avenue and El Mirage Road. This alignment would basically bisect the DRCC drainage 
area between the DRCC channel and the Sunland Avenue channel. However, little effect on DRCC 
discharges is expected because the basic drainage area would not likely be altered except possibly in the 
extreme western portion of the watershed where some sub-basins draining south to the west end of the 
DRCC could be cut off. 

As of August 2005, there are six alternative alignments for the South Mountain Freeway in the vicinity 
of the DRCC (ADOT, 2005). Four alternatives extend south through the DRCC drainage area from the 
State Route 101 and 1-10 interchange. Two have a north/south alignment along 99' Avenue to Lower 
Buckeye where they bend and continue in a southeasterly direction toward the western extent of South 
Mountain. The other two alignments continue from the interchange in a southeasterly direction to the 
western extent of South Mountain. The final two alternatives are east of 75" Avenue. 

The two South Mountain Freeway alternatives east of 75" Avenue would have negligible effect on the 
DRCC because they are in an area that contributes only minimal drainage to the DRCC. All of the 
remaining South Mountain alternatives are in Phoenix where the recommended DRCC consists of 
culverts and a detention basin only. The culverts are unlikely to be affected, and if they were, would be 
rebuilt. None of the alignments as currently proposed would cross the proposed site of the 95' Avenue 
Detention Basin. However, it is possible that this basin could be affected depending on the residential 
land use pattern at the time the freeway is designed. If so, there would be a possibility of reducing 
retention and increasing DRCC discharges above the design level in Avondale. Although the four South 
Mountain alternatives originating at the State Route 101 and 1-10 interchange cross the DRCC drainage 
area, it is unlikely these would substantially affect the DRCC drainage area. 

7. ENVIRONMENTAL CONSIDERATIONS 

Environmental considerations are generally as described in Dibble (2002). Main considerations include 
water quality, biology, environmental contamination, and cultural resources. Although not an 
environmental consideration, the project will affect irrigation canals. 

Water Quality 

Section 404 of the United States Clean Water Act authorizes the U.S. Army Corps of Engineers to 
regulate fill into the waters of the U.S. The Agua Fria River, which would be the outfall of the DRCC, 
as well as the BFC, are likely jurisdictional, and construction of the DRCC would require a 401. 
Permit. The basic purpose of a 404 Permit is to ensure that losses or impacts to waters of the U.S. and 
adjacent wetlands through fill are avoided where possible, and minimized and mitigated where 
avoidance is not possible. Obtaining a 404 Permit would basically involve (1) delineating the waters of 
the U.S. and adjacent wetlands within the project limits; (2) identifying and quantifying fill to be placed 
into the waters of the U.S., in terms of fill nature, quantity and location; (3) identifying biological 
conditions at the site, including any endangered species that may be present; (4) conducting a cultural 
resources survey to identify cultural resources that could be affected; (5) developing and evaluating 
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I 'I project alternatives that may avoid or minimize impacts; and, (6) developing a mitigation plan 
acceptable to the Corps of Engineers. Some nationwide permits are available under 404 regulations. 
Nationwide permits are existing permits for certain activities. Compliance with nationwide permits 

I I usually requires a lesser level of effort on the part of the applicant. The most likely nationwide permit 
one for this project is Nationwide Permit #43, "Stormwater Management Facilities." This permit is 
limited to projects that affect less than 0.5 acre of waters of the U.S., and less than 300 linear feet of 

I 'I stream. It is likely the DRCC project would not qualify for the nationwide permit. 

Activities requiring a 404 Permit also require Clean Water Act 401 Water Quality Certification 
administered by the Arizona Department of Environmental Quality. The 404 permit cannot be issued '1 without 401 certification, which may incocbde conditions to ensure that the draft 404 permit is in 
com~liance with State water aualitv standards. - .  
Construction activities affecting more than 5 acres, as would the DRCC, require compliance with the 
ADEQ Construction General Permit. The purpose of this permit is to avoid stormwater pollution from 
construction activities. Compliance requires notifying the ADEQ of the activity, and developing and 
adhering to a Stormwater Pollution Prevention Plan for the construction. 

Biology 

I Four federally-listed threatened or endangered species (lesser long-nosed bat, cactus ferrngiuous 
pygmy-owl, Yuma clapper rail, southwestern willow flycatcher) and five state-listed species (desert 

I tortoise, western least bittern, western yellow-billed cuckoo, snowy egret, and great egret) may or are 
known to occur in the project area (Dibble, 2002). The cactus ferruginous pygmy owl is currently in 
the process of being de-listed. 

I Habitat for the pygmy owl, southwestern willow flycatcher, desert tortoise, and western yellow-billed 
cuckoo is marginal or non-existent on the DRCC site, which is dominated by agriculture and a man- 
made irrigation canal. Compliance with 404 regulations will require a survey for endangered and 

I threatened species. Should any of these be found on the site, consultation with the U.S. Fish and 
Wildlife Service will determine appropriate mitigation. 

I Although the species is not listed as threatened or endangered, the site is home to burrowing owls. 
These generiilly have burrows along the BFC. These animals should be relocated, if possible, where 
construction will adversely affect them. 

I Environmental Contamination 
- 

Dibble (2002) gives a list of sites within the DRCC area that could be contaminated with hazardous 

I wastes. Prior to construction, a survey should be conducted to determine what contaminated sites may 
be in the path of the DRCC, and what measures may be appropriate to mitigate any adverse effects that 
may occur from disturbing these sites. 

I Cultural Resources - 
As described in Dibble (2002), the site was occupied by the Hohokam culture, resulting in a possibility 

I that subsurface excavations could uncover prehistoric sites of significance. Other historic sites could be 
encountered as well. However, there are no known archaeological sites within the project area (Dibble, 
2002). Monitoring of construction activities by a qualified archaeologist should be conducted to ensure 

I that any sites encountered are not adversely impacted. 
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Irrigation Canals 

The BFC and other irrigation canals in the project area are operated by the Salt River Project (SRP). 
The DRCC will cross the BFC, as well as tributary canals. Coordination with the SRP will be required 
to ensure that the DRCC construction not adversely affect irrigation flow. 

8. NEW DEVELOPMENT WITHOUT THE DRCC 

The DRCC is being currently proposed to be cousttucted with sufficient capacity, so that planned 
developments within the City limits for Avondale and adjacent to the facility DRCC could drain directly 
into the DRCC. This would allow these developments to avoid the 100-year, 2-hour retention 
requirement. However, the first flush retention requirement would still be required. Should the DRCC 
not be constructed, these developments would be required to retain the 100-year, 2-hour runoff, as well 
as make accommodations for offsite runoff and associated floodplains along the BFC alignment. Each 
development would have to be protected from flooding, as well as ensure that the development not 
block or divert offsite flow, or otherwise result in an adverse affect, flooding gr erosion, on the 
upstream or down stream properties. 

Probable development requirements without the DRCC in place were assessed for four developments 
currently proposed along the DRCC alignment from approximately 107" Avenue to the Agua Fria 
River. These are the Lakin, Silver Bullet, and Shadow Ridge developments in Avondale, and the Lion's 
Gate development in Phoenix (Figure 2.3). Internal drainage, street drainage, or other offside drainage 
requirements not related to the BFC and Sunland Channel drainage are not considered. Existing 
conditions BFC discharges are assumed. These discharges are not the same as those used for the 
recommended plan. A final hydrologic analysis appropriate for each development could result in 
different design discharges which could be higher than those used in this analysis. Figure 2.3 shows the 
most likely anticipated drainage improvements. The following is a narrative describing these required 
drainage improvements. 

- 
The Lakin development is approximately 1,160 acres located north of the BFC between Dysart Road 
and 115" Avenue. As shown in Figure 2.3, this development is subject to flooding from drainage along 
the BFC, and along the Sunland Avenue Channel. The property is also subject to flooding from the Gila 
River, although Gila River flooding is not an issue for this report. 

I 
Development of the Lakin property would require either avoidance of the floodplain areas, or collecting 
floodplain flows and conveying them through the property to be discharged downstream. For purposes 
of this analysis it is assumed that the floodplain would be collected and conveyed rather than avoided. 

I 
Since the floodplain enters across the entire east property line, a collector channel would have to run 
along the entire east property line. A conveyance channel would run along the entire south property 
line, parallel to the BFC. In the absence of a downstream receiver channel the flows would need to be 

I 
returned to the original floodplain width downstream of the property in order to avoid causing erosion 
damage to downstream property. A spreader channel would accomplish this. In addition to collecting 
and conveying flows through the property, the development would be required to retain the 100-year, 

I 
2-hour runoff. Drainage features are shown in Figure 2.3 and described briefly in Table 8.1. I 
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side flows. Channel depth 5.9ket (may vary). Manninis roughness 0.023. 'slope 0:0017. Design discharge 
1,385 ds (varies). Maximum flow depth 4.7 feet (may vary). Maximum flow velocity 6.6 fps. Total right of way 

- 
I ~ ~ I width 55 feet. 

Bottom width 74 feet (may vary). Side Slopes 6:l. Lining grass. Channel depth>:9 feet. Mannings 
Convevance rouahness 0.040. Slooe 0.0014. Desian discharae 1.582 cfs (varies). Maximum flow de~th4.7 feet. 

I ~hahnel I Mazrnurn flow velociti 3.3 f~s .  Total rkht of waiwidth 145 fekt. ~ & i c  desian for this channel is based on the I 
I DRCC design. 

- - 
Roadway I 1 concrete box culvert, 4-barrel, 8 feet by 4 feet forthe collector channel. 
culverts I 1 concrete box culvert. 4-barrel, 9 feet by 4 feet for the conveyance channel. 
, I Bottom width average 65 feet (varies). Side Slopes 6:l. Lining grass. Channel depth average 3 feet -4 (varies). 

I I Total right of way width with maintenance access averages 68 feet. Channel is designed for spreading flows, 1 
",,a,,,,G, 1 not for flood control conveyance. 

1 137.3 acre feet. Based on 185.6 acre-feet 100-vear. 2-hour runoff from 1.160 acres medium densitv I residennal development minus 483 acre feet hit fluih letention from thesame area. Assumed reienuon I Retention depth 3 feet with I fool freeboard. Excavation required (including freeboard) 296,586 cubic yards Land area / 
required 47.7 acres. First flush retention is required in all cases for water qual~ty purposes. 100-year 2-hour 
retention is for flood control purposes. 

Drainage features are conceptual and for comparison purposes in this report only. No other use is implied or intended. 

I 
The conceptual cost estimate for the drainage improvements described in Table 8.1 is provided in Table 
8.2. The estimated cost for required offsite drainage if the BFC and Snnland C h a ~ e l  project are not 
built on the Lakin parcel is approximately $15,165,621. 

I This, as well as all subsequent development cost estimates do not include the cost of land or 
landscaping for the 100-year, 2-hour retention. These costs were not included for the reason that the 
City of Avondale has an open-space requirement that is generally larger than the amount of land that 

I would be required for retention. Since retention basins, properly located and landscaped, could double 
as open space, the retention cost was considered to be the cost of excavation only. 

The Silver Bullet development is approximately 250 acres located west of Avondale Boulevard (115' 
Avenue) between the Lakin development and Lower Buckeye Road (Figure 2.3). This development is 
not within the BFC floodplain, and would have no associated drainage improvements other than 
retention, onsite drainage, and offsite drainage not related to the BFC. The retention related to flood 
control (100-year, 2-hour retention minus first flush retention) is approximately 29.6 acre feet, 
requiring a retention excavation volume of approximately 64,267 cubic yards. At $2/cubic yard for 
excavation, the cost of this retention is $128,534. With 30 percent contingency: $167,000. 
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. . I 
' I 
I 

. . I 
I 
I 
I 

. I 

8.3 SHADOW RIDGE 

' I  
The Shadow Ridge development is approximately 240 acres north of the BFC between Avondale 
Boulevard and 107" Avenue (Figure 2.3). A portion of this property is subject to BFC flooding. . . 

I 
Development of the Shadow Ridge property in the absence of ,the DRCC would most likely require 
avoidance of the floodplain areas. Subdivision drainage would likely be into the BFC. In compliance I 
~ 4 t h  Salt River Project policy that development may riot discharge point drainage into the BFC, this 
would likely require a spreader channel along inost or all of the southern portion of the development 
adjacent to the BFC to allow discharges to enter the BFC in the same manner as under pre-development 1, 
conditions. Basic drainage features for Shadow Ridge are shown in Figure 2.3 and described briefly in 
Table 8.3. 

Table 8.4 provides a conceptual cost estimate for these drainage improvements. Estimated Shadow 
' I 

Ridge cost for required drainage is approximately $1,602,128 excluding internal drainage, street 
drainage or other offside drainage not related to the BFC: I 

I 
I 
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Table 8 4 Estimated Draina e Feature Cost for Shadow Ridge Development Assuming no DKCC t- - , *:r:l;i ~~~~~ -:l/ ,uiq,~ + : > :  !,:cosT . : ..., 

SPREADERCHANNEL 

The Lion's Gate development is approximately 40 acres located at the southeast corner of the 
intersection of the BFC and 1071h Avenue. Approximately half of this property is subject to flooding 
from the BFC (Figure 2.3). Development of Lion's Gate in the absence of the DRCC would require 
collecting floodplain flows and conveying them through the property to be discharged downstream. As 
with the Lakin development, this would require a collector channel, a conveyance channel, and a 
spreader channel. 100-year, 2-hour retention would also be required. Conceptual drainage features are 
shown in Figure 2.3 and described briefly in Table 8.5. Additionally, since this development is located 
within the City of Phoenix the development will have to provide these features regardless. The 
following is an example of the cost contributions that could have been considered for the project with 
the City of Phoenix. At this time, the project will be designed to maintain the existing flows from the 
City of Phoenix. 
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side flows. Channel depth 5.9 feet (may vary). Mannings roughness 0.023. Slope 0.0032. Maximum 
discharge 1,193 d s  Maximum flow depth 4.6 feet (may vary). Maximum flow velocity 8.6 fps. Total riqht of - 1 . ~ .. - 
way width 41 feet. 
Bottom width 31 feet (may vary). Side Slopes 6:l. Lining grass. Channel depth 5.9 feel. Mannings 
roughness 0.040. Slope 0.0014. Maximum discharge 1,193 cb. Maximum flow de~th 4.6 feet. Maximum 

1 Channel 

Spreader 
Channel 

Retention 

Draina e featur C, 

flow velocity4.5 fps. Total right of way width 102 feet. Basic design for this channei is based on the DRCC 
desion - - -. . . . 
Bottom width average 15 feet (varies). Side Slopes 6:l. Lining grass. Channel depth average 3 feet (varies). 
Total right of way width averages 51 feet. Channel is designed for spreading flows, not for flood control 
conveyance. 
4.7 acre feet. Based on 6.3 acre feet 100-year, 2-hour runoff from 40 acres medium density residential 
development minus 1.6 acre feet first-flush runoff from the same area. Assumed retention deplh 3 feet with 1 
foot freeboard. Excavation required (including freeboard) 10,353 cubic yards. Land area required 2.5 acres. 
First flush retention is required in all cases for water quality purposes. 100-year 2-hour retention is for flood 
control pLrposes. 
s are conceptual and for comparison purposes in this report only. No other use is implied or intended. 

Table 8.6 provides a conceptual cost estimate for the Lion's Gate drainage improvements. Estimated 
cost i s  approximately $1,654,649. These costs exclude internal drainage, street drainage or other 
offside drainage not related to the BFC. 

Total Spreader Channel Cost $ 281,236 
RETENTION 

MOO-Year, 2-Hour Minus First Flush) 
Excavation Volume, Cubic Yards 1 10.353 I $ 2.00 $ 28,348 
Total Retention Cost* $ 28,348 
TOTAL COST, ALL FEATURES $ 1,272,807 
Contingency 30% $ 381,842 
TOTAL COST WITH CONTINGENCY $ 1,654,649 
' Retention land cost and landscaping cost assumed zero. Entire 2.5-acre retention area can be used as required open space. 
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Table 8.7 provides a summary of expected conceptual deveIopment costs related to offsite drainage in 
the absence of the DRCC. Total cost is approximately $18,589,000. Most of this cost is channel 
improvements. The rest is flood-related retention. 

Table 8.7 Emected Conceutual Develoument Costs Related to BFC and 

LAKiN $ 14,394,000 $ 7 7 l , O O O  $ 15,165,000 
SILVER BULLET $ $ 167,000 $ 167,000 
SHADOW RIDGE $ 1,441,000 $ 161,000 $ 1,602,000 

LIONS GATE $ 1,618,000 $ 37,000 $ 1,655,000 
TOTAL $ 17,453,000 $ 1,136,000 1 $ 18,589,000 

Costs include 30% continsencies and are rounded to the nearest $1,000. 
I 'shadow Ridge channel cost is floodplain set aside. 

,. . .. .. , . . . . 
, , . 

. . 
i 1 .  

9.  RECOMMENDATIONS AND FUTURE. STUDIES 

! .I ' . The HECll 'models used in this report were from the origiual ADMP study y d  modified as describedin this 
report. Aside from the modifications described, the original model was generally accepted as accurate. The 

. , . . final design analysis should include a thorough checking and updating of the HEC-1 model for watershed and 
routing conditions as well as final design configuration. 1 
The original ADMP report was the main reference for topography and utilities in the development of the 10 
percent design plans. The f d  design analysis should include a revised utility analysis. 1. ... . . . . 

. ., . '  The hydraulic ' d y s i s  presented herein is based on. normal depth calculations, and inlet control calculations 
for most culverts. The fmal design analysis should be based on a more detailed hydraulic analysis, for 

I. instance using a backwater analysis such as HEC-RAS, and outlet control verification for the culvert design. 

' The topography used in this analysis was the same as used in the original DRCC repoi. More detailed, 
updated topography should be obtained for the final design. 

. .  . 

I No survey was performed for this analysis or for preparation of the 10 percent plans. Property lines are as 
presented in the original ADMP (Dibble, 2002). A property line survey will be required for the fmal design, 
and the design adjusted accordingly. 

I : 
The. chapel as presented in this report is basically the same as the original DRCC channel, with 

. modifications mainly to the channel bottom width, although there are other minor changes. In some areas the 
channel as designed, with depth of 6 feet, 6:l side slopes, and 50-foot maintenance right of way, may not be 

I practicable given the existing topography at the site. Examples include the Sunland Channel upstream of 
.107'h Avenue, and the DRCC downstream of 107" Avenue, where the top of channel as designed is several 
feet below the existing ground surface. This will require fmal design modifications such as flattening the 

I '  
channel slope, using steeper side slopes (which may have to be hardened) using a channel bed width that 
changes with linear distance, shifting the channel laterally, or increasing the right of way width. 

Right of way requirements may need to be adjusted upward for local conditions and for recreation access and 

I. aesthetic reasons. This includes the 95th Avenue Basin, which could serve a dual purpose as a park. A 
multiple-use basin might have a different configuration than shown in this report. 

Basin #l,'downstream of Dysart Road, was not evaluated in this study. The design as presented herein is as 

I presented in the original ADMP study. The cost estimate was changed to reflect a change in landscape area 
due to standing water in the gravel pit, and a modified land cost due to reduced use potential of an abandoned 
gravel pit. The design analysis for this basin should be revisited at the time of f m l  design. 
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Negotiations between the Flood Control District and the SRP regarding the disposition of irrigation flow 
crossing the DRCC at 107" Avenue are currently under way. The current (original) design of the DRCC 
downstream of 107" Avenue assumes the channel will be dropped to an elevation approximately ten feet 

I' 
Lielow the invert of an SRP irrigation ditch alongside 107" Avenue.' It will be possible to raise the channel 
invert approximately three feet, and possibly more depending upon negotiations with SRP. Raising the invert 
will allow a steeper channel slope between 107" Avenue and l l S h  Avenue, a narrower channel, :and lower 

I 
excavation and land cost. 

r The Phoenix culverts are described as 10-year culverts, meaning thatthere will be overflow of the roadways . .. ,. . 
during a 100-year flood. ~ l t h o u ~ h  described as 10-year culverts, this return-period description is 

I 
. .  . approximate. Culvert capacities were set to be approximately equivalent to a 10-year discharge, *en adjusted 

. . 
as necessaty to achieve, in conjunction with the 95th Avenue Basin, a maximum 100-year discharge of 
approximately 1,300 cfs at 107" Avenue. The existing culvert at 9gth Avenue is assumed to remain in place 
(this culvert is approximately a 10-year culvert). Some grading and channelconstruction may be necessary to 

I 
. . convey flow to culverts at 107" and 91" Avenues. A preliminary estimate of this has been made for the cost 

estimate. . . .  
I 

. The modeling and design assumptions for flow upstream of 107Ih Avenue represent a best estimate. atthis 
time, are preliminary, and are subject to change dependent upon development which is currently in progress. 
The fmal design analysis should revisit this issue in detail, including hydrology and development, retention,. . 

I 
and make appropriate adjustments to the design as necessary. 

. . , . i , .  . I f  thk DRCC .and Sunland Channel are constructed, a Letter of Map Revision should be sou'ght from PEMA 
, . , , ' '  .to remove those areas from the designated floodplain. Within thecontext of the submittal to PEMA, it should 

I. 
be realized that the discharges presented herein for design purposes are not necessarily the discharges used to . , 

delineate the floodplain. The Conditional Letter of Map Revision analysis will need to use. the.FEMA 
, ,discharges, or demonstrate to FEMA that other discharges are appropriate. 

I 
. This study includes no sediment transport analysis. A sediment analysis should be performed as part of the 

final design analysis. I 
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COMPARISON TO PREVIOUS DRCC ADMP HYDROLOGY 

The table below provides a comparison of the discharges used in this report assuming 
100-year, 2-hour retention and full DRCC with the corresponding discharges developed 
for the original DRCC ADMP. There is a substantial difference, with the current 
discharges being lower. 

The difference in discharges is due to the fact that the hydrologic models described in this 
report contain features not included in the original DRCC future conditions model. 
Specifically, the current models include: 1) revised 100-year, 2-hour retention estimates; 
2) modified routing parameters between subbasins; 3) the inclusion of the 75" Avenue 
Storm Drain; and, 4) the removal of the DRCC upstream of 75" Avenue. The expected 
effect of these modifications is described below. 

1. Revised 100-Year, 2-Hour Retention Estimates. The 100-year, 2-hour 
retention estimates used in this study were obtained from estimating a runoff 
volume from each hydrologic subarea based on the 100-year, 2-hour runoff from 
the subarea assuming future development according to the future land use plan 
presented in the main report. The procedure used is described in the Maricopa 
County hydrology manual. Sub-hasin retention estimates, with associated back- 
up calculations, are presented in the appendix to this report. Most of the retention 
estimates used in the HEC-1 models for this report were higher than those used in 
the HEC-1 models for the original ADMP. A higher amount of retention has the 
effect of lowering runoff volumes and peak flow rates. 

2. Modified Routing Parameters Between Subbasins. The HEC-1 model routs 
simulated runoff between hydrologic subbasins using routing parameters that are 
considered representative of the conveyance channels that would carry these 
discharges. Typically, as a flood hydrograph traverses a channel, the peak flow 
rate is reduced, or attenuated, as a result of a flattening of the hydrograph through 
storage along the channel and in the adjacent floodplain. Typically, wider 
floodplains with slower-moving water have a more attenuating effect on 
discharges than do efficient channels with faster flow velocities. 



Flow between subbasins in the DRCC drainage area is mostly along streets until 
the flow reaches &e BFC or the DRCC. Under pre-development conditions the 
routing parameters are defined by streets bordered by agricultural fields, which 
would be expected to have a relatively high attenuating effect. The previous 
ADMP hyd&logy used routing that were generally representative of 
the agl-icultural fields. Since it was assumed that streets would be improved as the 
area ldevelops from a farming land use to a residential land use, the street routing 
parameters were changed in this stuffy to reflect an expected future street section 
which would be more efficient than the agricultural fields. This would be 
expected to increase flood peaks over the original ADMP. However, the effect of 
increased retention, described under #1 above, had a greater effect on discharges 
than did changing the routing parameters, and the net effect was a lowering of 
discharges. 

3. 75'h Avenue Storm Drain. It was found that including the the 75" Avenue 
Storm Drain into the hydrologic model has little effect on peak discharges. 

4. Removal of the DRCC upstream of 75" Avenue. Removal of the DRCC 
upstream of 75' Avenue would have the effect of reducing DRCC discharges 
downstream of 75' Avenue for the reason that more flow would be conveyed to 
the south rather than across 75' and into the DRCC. 
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SUBBASIN RETENTION CALCULATIONS 

totDUR6.dat 107th to AF 
BCl BC2 - - -  

SUB = 0.137 mi2 SUB = 0.493 mi2 

C = 0.860 C = 0.679 , 
P = 2.73 in P = 2.73 in 

SUB= 87.68 ac SUB = 315.52 ac 
VOL = 17.2 af VOL = 48.7 af 

% RET = 0.8 %RET= 0.8 
% x VOL = v i a f  % x VOL = m a f  

= CHANGES MADE TO ACCOUNT FOR NO RETENTION IN EXISTING DEVELOPMENT 

CA1 CAZ GC GB 
SUB = 0.143 mi2 SUB = 0.841 m? SUB = 0.215 mi2 SUB = 0.221 mi2 

C =  0.710 C = 0.565 C = 0.630 C =  0.620 
P = 2.73 in P = 2 73 in P = 2.73 in P = 2.73 in 

SUB RET= 72.7 ac SUB = 538.24 ac SUB RET= 43.2 ac SUB RET= 73.9 ac 
VOL = 11.7 af VOL = 69.2 af VOL = 6.2 af VOL = 10.4 af 

% RET = 0.8 % RET = 0.8 % RET = 0.8 % RET = 0 8 
% x VOL = I y a f  % x VOL = m a f  % x VOL = m a f  % x VOL =)af 

CB GDI GD2 HA CC 
SUB = 0.739 mi2 SUB = 0.629 mi2 SUB = 0.739 mi2 SUB = 0.15 mi2 SUB = 0.981 mi2 

C =  0.565 C = 0.710 C = 0.710 C =  0.710 C = 0.565 
P = 2.73 in P = 2.73 In P = 2.73 in P = 2.73 in P = 2.73 in 

SUB = 472.96 ac SUB = 402.56 ac SUB = 472.96 ac SUB = 96 ac SUB RET= 422.8 ac 
VOL = 60.8 af VOL = 65.0 af VOL = 76.4 af VOL = 15.5 af VOL = 54.3 af 

% RET = 0.8 % RET = 0.8 % RET = 0.8 % RET = 0.8 % RET = 0.8 
% x VOL =Jlaf % x VOL =-52.0(af % x VOL = I T t a f  % x VOL = v l a f  % x VOL =-43.5(af 

DA 
SUB = 0.328 m? 

C = 0.638 
P = 2.73 in 

SUB RET= 137 ac 
VOL = 19.9 af 

% RET = 0.8 
% x VOL =)af 

RET 107th to AF 

C =  0.710 
P = 2.73 in 

SUB RET= 136,4 ac 
VOL = 22.0 af 

% W =  0.8 
% x VOL = l [ a f  

I A 
SUB = 0.309 mi2 

C =  0.710 
P = 2.73 In 

SUB RET= f07 ac 
VOL = 17.3 af 

% RET = 0.8 
% x VOL = m a f  

MA ME 
SUB = 0.247 mi2 SUB = 0.326 miz 

C = 0.565 C =  0.600 
P = 2.73 in P = 2.73 In 

SUB = 158.08 ac SUB = 208.64 ac 
VOL = 20.3 af VOL = 28.5 af 

% RET = 0.8 % RET = 0.8 
% x VOL = m a f  % XVOL = m a f  



SUBBASIN RETENTION CALCULATIONS 

totDUR6.dat REMAINING SUB 
KC 

SUB = 0.264 mi2 
LD 

SUB = 0.278 mi2 
DD 

SUB = 0.133 mi2 
DC 

SUB = 0.83 miz 

C = 0.710 
P = 2.73 in 

SUB = 168.96 ac 
VOL = 27.3 af 

C = 0.565 
P = 2.73 in. 

SUB = 159.36 ac 
VOL = 20.5 af 

C = 0.638 
P = 2.73 in 

SUB = 177.92 ac 
VOL = 25.8 af 

C =  0.710 
P = 2.73 in 

SUB = 85.12 ac 
VOL = 13.7 af 

P = 2.73 in 
SUB = 468.9 ac 
vOL = 60.8 af 

% RET = 0.8 
% x VOL = v j a f  

% RET = 0.8 
% x VOL = l ] a f  

% RET = 0.8 
% x VOL = v [ a f  

% RET = 0.8 
% x VOL = / T a r  

% RET = 0.8 
% x VOL = m a f  

E A 
SUB = 1.321 mi2 

OC 
SUB = 0.31 mi2 

PA 
SUB = 0.477 mi2 

RI 
SUB = 0.232 mi2 

SD 
SUB = 0.168 mi2 

C 0.580 
P = 2.73 in 

SUB = 845.44 ac 
VOL= 111.6af 

C 0.860 
P = 2.73 in 

SUB = 198.4 ac 
VOL = 38.8 af 

C = 0.860 
P = 2.73 in 

SUB = 305.28 ac 
VOL = 59.7 af 

C = 0.860 
P = 2.73 in 

SUB = 148.48 ac 
VOL = 29.1 af 

C = 0.860 
P = 2.73 in 

SUB = 107.52 ac 
VOL = 21.0 af 

% RET = 0.6 
% x VOL = [ 8 9 7 2 1 a f  

% RET = 0.8 
% x VOL = m a f  

% RET = 0.8 
% x VOL = j T a f  

% RET = 0.8 
% x VOL = v l a f  

% RET = 0.8 
% x VOL. = l T a f  

SG 
SUB = 0.136 mi2 

SH 
SUB = 0.103 mi2 

C = 0.860 
P = 2.73 in 

SUB = 107.52 ac 
VOL = 21 .O af 

C =  0.860 
P = 2.73 in 

SUB = 104.32 ac 
VOL = 20.4 af 

C = 0.860 
P = 2.73 in 

SUB = 80 ac 
VOL = 15.7 af 

C = 0.860 
P = 2.73 in 

SUB = 87.04 ac 
VOL = 17.0 af 

C = 0.860 
P = 2.73 in 

SUB = 65.92 ac 
VOL = 12.9 af 

% RET = 0.8 
% x VOL = [ 1 6 . 8 1 [ a f  

% RET = 0.8 
% x VOL = I T J a f  

% RET = 0.8 
% x VOL =l-laf 

% RET = 0.8 
% x VOL = l ] a f  

% RET = 0.8 
% x VOL = n I a f  

SC 
SUB = 0.453 mi2 

TA 
SUB = 0.241 mi2 

C = 0.860 
P = 2.73 in 

SUB = 289.92 ac 
VOL = 56.7 af 

C = 0.860 
P = 2.73 in 

SUB = 154.24 ac 
VOL = 30.2 af 

% RET = 0.8 
% x VOL = [ 7 l a f  

% RET = 0.8 
% x VOL = ] 2 4 . 1 1 a f  

RET REMAINING SUB 30f4 



SUBBASIN RETENTION CALCULATIONS 

EE J 82 
SUB = 0.958 mi2 SUB = 0.493 miz 

C = 0.565 
P = 2.73 in 

SUB= 613.12 ac 
VOL = 78.8 af 

% RET = 0.8 
% x VOL = m a f  

C = 0.565 
P = 2.73 in 

SUB = 315.52 ac 
VOL = 40.6, af 

% RET = 0.8 
% x VOL = v ~ a f  

FIRST FLUSH 12% FULL RET 43% EXISTING 45% 
DC DC DC 

SUB = mi2 SUB = mi2 SUB = mi2 

C = 1.000 
P = 0.5 in 

SUB = ., , 
. ,'.fj6'.ac 

. . . .  

VOL = 2.8af 

% RET = 0.8 
% x VOL = n a f  

FIRST FLUSH 24% 
CC 

SUB = mi2 

C = 1 .ooo 
P = 0.5 in 

SUB = 126.9 ac 
VOL = 5.3 af 

EE AND SUNLAND 

C = 0.570 
P = 2.73 in 

SUB = 228 ac 
VOL = 29.6 af 

C = 0.570 
P = 2.73 in 

SUB = 237 ac 0.830 
VOL = 30.7 af 

% RET = 0.8 % RET = 0 
% x VOL =-if % x VOL =nO.O(af 1-1 

FULL RET 54% EXISTING 40% 
CC CC 

SUB = mi2 SUB = mi2 

C = 0.570 
P = 2.73 in 

SUB = 289.2 ac 
VOL = 37.5 af 

% RET = 0.8 
% X V O L = ~  af 

P = 2.73 in 
SUB = 211.7 ac 1 0.981 
VOL = 27.5 af 

% RET = 0 
% x VOL = v ] a f  -1 



SUBBASiN RETENTION CALCULATIONS 
"FIRST FLUSH" 

IC 
SUB = 0.461 mi2 

C = 1.000 
P= 0.5 in 

SUB = 295.04 ac 
VOL = 12.3 af 

% RET = 0.8 
% x VOL = v i a f  

ID1 
SUB = 0.204 mi2 

C =  1.000 
P = 0.5 in 

SUB = 130.56 ac 
VOL = 5.4 af 

% RET = 0.8 
% x VOL = m l a f  

C =  1.000 
PI 0.5 in 

SUB = 244.48 ac 
VOL = 10.2 af 

JB1 
SUB = 0.494 mi2 

C = 1.000 
P = 0.5 in 

SUB = 316.16 ac 
VOL = 13.2 af 

% RET = 0.8 
% x VOL = m a f  

16 MB 
SUB = 0.479 mi2 SUB = 0.995 mi2 

C =  1.000 C =  1.000 
P = 0.5 in P = 0.5 in 

SUB = 306.56 ac SUB = 636.8 ac 
VOL = 12.8 af VOL = 26.5 af 

%RET= 0.8 % RET = 0.8 
% x VOL =[-1af % x VOL =-21.2(af 

ID2 IE MC 
SUB = 0.359 m12 SUB = 0302 mi2 SUB 5 0.999 mi2 

C = 1.000 C = 1.000 c =  1.000 
P = 0.5 in P = 0.5 in P .- 0.5 in 

SUB = 229.76 ac SUB = 193.28 ac SUB s 639.36 ac 
VOL = 9.6 af VOL = 8.1 af VOL = 26.6 af 

%RET= 0 8 % RET = 0 8 % RET : 0 8 
% x VOL = m ] a f  % x VOL = 1 T a f  % x VOL - l a f  

ED2 EB MF 
SUB = 0 114 mi2 . SUB = 0.139 mi2 SUB= 0.971 mi2 

C =  1.000 C = 1.0uo C. 1.000 
P = 05117 P = 0 5 i n  PI 0.5 in 

SUB = 72.96 ac SUB = 88.96 ac SUB = 621.44 ac 
VOL = 3.0 af VOL = 3.7 af VOL = 25.9 af 

% RET = 0.8 % RET = 0.8 % RET = 0.8 
% x VOL =JIaf % x VOL = I y a f  % x VOL = r p a f  

MG MI MD 
SUB = o 082 mi2 SUB = 0.409 mi2 SUB = 0.255 mi2 

C = 1.000 c =  1.000 C =  1.000 
P = 0.5 in P = 0.5 in P = 0.5 in 

SUB = 52.48 ac SUB = 261.76 ac SUB = 163.2 ac 
VOL = 2.2 af VOL = 10.9 af VOL = 6.8 af 

% RET = 0 8 % RET = 0 8 % RET = 0.8 
% x VOL = I T a f  % x VOL = I t s f  % x VOL = I 5 . 4 1 a f  

SWIFT TRANSPORTATiON DEV SWIFTTRANSPORTATION DEV SUNDANCE RANCH DEV 

MH 
SUB = 0.239 miz 

C = 1.000 
P = 0.5 in 

SUB = 152.96 ac 
VOL = 6.4 af 

% RET = 0.8 
% x VOL = ( 5 . 1 1 i a f  

RET 75th to 107th 



SUBBASIN RETENTION CALCULATIONS 
'FIRST FLUSH" 

BC1 
SUB = 0.137 mi2 

C = 1.000 
P = 0.5 in 

SUB= 87.68 ac 
VOL = 3.7 af 

C =  1.000 
P = 0.5 in 

SUB = 315.52 ac 
VOL = 13.1 af 

% RET = 0.8 
% x VOL = I T a i  

% RET = 0.8 
% x VOL = v l a f  

CAI 
SUB = 0.143 mi2 

GC 
SUB= 0.215 miz 

C = 1.000 
P  = 0.5 in 

SUB RET= 72.7 ac 
VOL = 3.0 af 

C = 1.000 
P = 0.5 in 

SUB = 538.24 ac 
VOL = 22.4 af 

C =  1.000 
P = 0.5 in 

SUB R E F  43.2 ac 
VOL = 1.8 af 

SUB RET= 73.9 ac 
VOL = 3.1 af 

% RET = 0.8 
% x VOL = m a f  

% RET = 0.8 
% x VOL = n l a f  

% RET = 0.8 
% x VOL = I a f  

CB 
SUB = 0.739 mi2 

GD1 
SUB = 0.629 mi2 

GD2 
SUB = 0.739 mi2 

HA CC 
SUB = 0.15 mi2 SUB = 0.981 mi2 

c =  1.000 
P =  0.5 in 

SUB = 472.96 ac 
VOL = 19.7 af 

c =  1.000 
P = 0.5 in 

SUB = 402.56 ac 
VOL = 16.8 af 

C= 1.000 
P  = 0.5 in 

SUB = 472.96 ac 
VOL = 19.7 af 

C= 1.000 
P  = 0.5 in 

SUB = 96 ac 
VOL = 4.0 af 

C =  1.000 
P = 0.5 in 

SUB RET= 422.8 ac 
VOL = 17.6 af 

% RET = 0.8 
% x VOL = J 1 5 . 8 1 a f  

% RET = 0.8 
% x VOL = ] T a f  

% RET = 0.8 
% x VOL =j-iaf 

% RET = 0.8 
% x VOL = ] T i a f  

% RET = 0.8 
% x VOL =[-laf 

D A 
SUB = 0.328 mi2 

IA 
SUB = 0.309 mi2 

MA 
SUB = 0.247 mi2 

C = 1.000 
P = 0.5 in 

SUB RET= 137 ac 
VOL = 5.7 af 

C  = 1.000 
P = 0.5 in 

SUB RET= 136.4 ac 
VOL = 5.7 af 

c =  1.000 
P = 0.5 in 

SUB RET= 107 ac 
VOL = 4.5 af 

C = 1.000 
P = 0.5 in 

SUB = 158.08 ac 
VOL = 6.8 af 

c =  1.000 
P = 0.5 in 

SUB = 208.64 ac 
VOL = 8.7 af 

% RET = 0.8 
% x VOL = l l a f  

% RET = 0.8 
% x VOL = I 4 . 5 [ a f  

% RET = 0.8 
% x VOL = I y a f  

% RET = 0.8 
% x VOL = j y a i  

RET 107th to AF 



P = 0.5 in 
SUB = 168.96 ae 
VOL = 7.0 af 

% RET = 0.8 
% x VOL = [ 5 . 6 [ a f  

EA 
SUB = 1.321 m f  

C = 1.000 
P = 0.5 in 

SUB = 845.44 ac 
VOL = 35.2 af 

SB 
SUB = 0.168 mi2 

C = 1.000 
P = 0.5 in 

SUB = 107.52 ac 
VOL = 4.5 af 

% RET = 0.8 
% x VOL =(3.6(af 

SC 
SUB = 0.453 miz 

c =  1.000 
P = 0.5 in 

SUB = 289.92 ac 
VOL = 12.1 af 

% RET = 0.8 
% x VOL = [ T J a f  

LB 
SUB = 0.249 mi2 

C =  1.000 
P = 0.5 in 

SUB = 159.36 ac 
VOL = 6.6 af 

% RET = 0.8 
% x VOL = ) 5 . 3 ( a f  

OC 
SUB = 0.31 mi2 

C =  1.000 
P = 0.5 in 

SUB= 198.4 ac 
VOL = 8.3 af 

RJ 
SUB = 0.163 mi2 

SUBBASIN RETENTION CALCULATIONS 
"FIRST FLUSH" 

LD DD 
SUB = 0.278 mi2 SUB = 0.133 mlz 

c =  1.000 C = 1.000 
P = 0.5 in P = 0.5 in 

SUB = 177.92 ac SUB= 85.12 ac 
VOL = 7.4 af VOL = 3.5 af 

% RET = 0.8 % RET = 0.8 
% x VOL =([af % x VOL = n l a f  

PA RI 
SUB = 0.477 mi2 SUB = 0.232 miz 

c =  1000 C =  1.000 
P = 0.5 in P = 0.5 in 

SUB = 305.28 ac SUB = 148.48 ac 
VOL = 12.7 af VOL = 6.2 af 

% RET = 0.8 % RET = 0.8 
% x VOL =(10.2)af % x VOL = ] T I a f  

SE SG 
SUB = 0.125 miz SUB = 0.136 mi2 

DC 
SUB = 0.83 mi2 

C =  1.000 
P = 0.5 in 

SUB= 468.9 ac 
VOL = 19.5 af 

SD 
SUB = 0.168 mi2 

C =  1.000 
P = 0.5 in 

SUB = 107.52 ac 
VOL = 4.5 af 

% RET = 0.8 
% x VOL = v l a f  

C =  1.000 c =  1.000 C =  1.000 C =  1.000 
P = 0.5 in P = 0.5 in P = 0.5 in P = 0.5 in 

SUB = 104.32 ac SUB = 80 ac SUB= 87.04 ac SUB= 65.92 ac 
VOL = 4.3 af VOL = 3.3 af VOL = 3.6 af VOL = 2.7 af 

% RET = 0 8 % RET = 0.8 % RET= 0.8 % RET = 0.8 
% x VOL = ( T a f  % x VOL = V \ a f  % x VOL = v I a f  % x VOL =)-[af 

C =  1.000 
P = 0.5 in 

SUB = 154.24 ac 
VOL = 6.4 af 

% RET = 0.8 
% x VOL = v l a f  

RET REMAINING SUB 30F3 



With Current Plan Inlets and HEC-1 Laterals 
I I I 

Full Inlet Capacity (All Stub Outs Connected) with No laterals 
I I I I I 

Inlet Flow fmm Discharge Lateral Discharge Design 



Notes: 
Preliminary construction plans from Stantec specify one inlet and 34 stub outs for future inlets. The design capacity for inlets is 3 cfs 
per inlet. Existing Flow from Upstream is from an existing 24 inch storm drain identified in Stantec's report. Discharge from Basin is 
from the 71st Avenue basin also know as DRC Basin #4 and is the basin that was combined with the Target basin. This discharge 
comes from the HEC-I model and was verified by Aspen. HEC-1 Lateral Discharge is the discharge identified in the totDur6.dat 
model, and all future land use Aspen models, as the flow coming into the 75" Avenue storm drain from future storm drains in 
Buckeye Road, Lower Buckeye Road and Broadway Road. Discharge to Storm Drain is the accounting of all water in the 75" Avenue 
main storm drain to Buckeye Road, Lower Buckeye Road, Broadway Road and the Salt River. Design Pipe Size and Slope are from 
Stantec preliminary construction plans. Pipe Normal Depth Capacity was calculated from the design pipe size and slope. Excess 
capacity is the difference between discharge to storm drain and normal depth capacity. HEC-1 Discharge is the peak flow rate in the 
75" Avenue storm as modeled. Storm Drain - HEC-I is the accounted for discharge to the storm drain minus the HEC-1 peak flow 
rate. Pipe Capacity - HEC-I is the normal depth capacity minus the HEC-1 peak flow rate. 

In conclusion, the Pipe Capacity - HEC-I column shows that the HEC-I model is effectively modeling the storm drain construction 
plans and that there is no excess capacity in the storm drain to divert any more surface flow from the roadway and thereby reducing 
the size of the DRCC. The values given in the Discharge to Storm Drain column are overestimated because they are simply added and 
not routed. The -14 cfs at Broadway is acceptable as it is 6% of the normal depth pipe capacity. The DRCC begins and heads directly 
west between Broadway and Lower Buckeye. The 25cfs between Broadway and the Salt River can not be utilized by the DRCC. Our 
recommendation to optimize the storm drain and the DRCC with respect to it is to build all of the stub outs as planned. 



May 6,2005 

C Mr. Mike Hale 
2801 S. 1 0 7 ~  Ave. 
Phoenix Arizona, 85353 

I 
SUBJECT: Durango Regional Conveyance Channel (DRCC) - Reference Durango Area 

I Drainage Master Plan (ADMP) 

Dear Mr. Hale: 

This letter 1s in response to your question concerning the proposed shifung of the 
alignment for the DRCC west of 107* Avenue, from that shown in the Durango ADMP 
h a l  report. Please note that the Durango ADMP is a general planning document and it is 
subject to mod~fication over time to account for changed conditions and opportunities. A 
p h m y  purpose of the Durango ADMP is to provide geneid guidance to the pubhc and 
private agencies for locating regional flood control solutions. The recommended alignment 
that is included in the Durango ADMP final report was developed to avoid and minimize 
impacts to the Salt &ver Project (SRP) facilities (the Buckeye Feeder Ditch). Earlier h 
year, the District was asked to review a minor shift in the ahgnment (See Attachment #I).* 
This new alignment was proposed by local stakeholders/development interests in the area. 
The local stakeholders are now proposing to reconsmct the SRP facihties and shift the 
DRCC abgnment. Even though thk new ahpnent now impacts your property, it is more 
logical to locate the channel within the existing floodplain once the SRP fa&ties are piped. 

As a point of record, the Flood Control District of Madcopa County (District) goes through 
a very extensive process to develop the proposed locations for the features included in any 
ADMP. The Durango ADMP used h e  (5) phases or steps in the development the h a l  
recommended plan. This process consists of the identifcation of flooding hazards and the 
existing conditions; the development of a wide range of alternatives; the rehement of these 
alternatives; the selection of the prefwed alternative; and then the h a l  development of the 
prefexed/selected alternative. This process is discussed in more detail in the follow 
paragraphs: 
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During the initial phase, Data Collection, the Disttict collected all ofthe available 
infomiation and existing information on the study area. This included updating the 
existing conditions hydrology model; identiticathi of historical flooding at the 
Buckeye Feeder Channel and 115* Avenue ; at 91" Avenue and  ad Buten Street; 
along Van Buren Street from 95* to 96* Avenues, and north of the railroad; 
developing an existing conditions map of the existing and planned facilities; and 
performing a general environmental overview of the study area. 

The Second Phase, Alternatives Development, used all of this information to 
develop 15 distinctly different alternatives, which were developed by the Review 
Committee. The Review Committee was a make up of representatives from the local 
jurisdictional agencies. The 15 alternatives are described in detail in the Durango 
ADMP Alternatives Report dated March, 2001. As part of this phase, the 
alternatives were then evaluated as to cost, engineering considerations, advantages 
and disadvantages for implementation, environmental impacts, and multi-use, 

The Third Phase, Alternatives Evaluation, slightly overlapped the Second Phase in 
that the specitic information developed in the Second Phase was used to develop a 
matrix and reduce the number of alternatives to four by the Review Committee. 
However, the Review Committee did not just accept the proposed alternatives 
verbatim. They used the information to screen the alternatives and select the heft 
combination of alternative features to fonn comprehensive alternatives for the entire 
study area. The study team then took these alternatives and preformed a more 
detailed analysis and rehned the costs along with more specific advantages and 
disadvantages for each of these Alternatives. 

The Fouah Phase, Alternative Selection, again slightly overlaps the previous phase 
and used the information developed to create another matrix to evaluate the 
proposed alternatives. The specific categories of the matdx criteria included capital 
cost, multiple use opportunities, acceptability to local residents, environmental 
impacts, maintenance, reduction of flooding hazard areas, partnering oppoaunities, 
and aesthetic value. The Review Committee recommended the attached alternative 
drawing. (See Attachment #2) 

The Fifth Phase, Development of Selected ~ltemat&e, took the recommended plan 
and refbed i t to develop conceptual design plans and further refine the project costs. 
In the process, it was determined that the recommended plan did not reduce all of 
the flooding and again this "recommended" plan .bas modified. This plan is 
presented in the Durango ADMP Recommended Design Report dated, October 
2002. This recommended plan is also attached, as Attachment #3. 

The process identifted above does not highlight public input, which is a major component of' 
the plan development Public input is essential to the success of this project. There were five 
sets of public meetings held throughout the course of this study. Each set of public 
meetings occurred at two locations within the study area, one in Phoenix for residents in the 
eastern portion of the study area, and the other in Avondale for residents in the western 
portion of the study area. The &st set of public meetings was held early in the process to 
allow public input to be incorporated into the entire planning process and to be included in 
the proposed alternatives for the ADMP. 
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The second set of public meet@ was held just after the sekctiod of the prefested 
altemative to allow opportunity for comment on the prefetxed alternative. A third set of 
meetings was held to show the draft floodplain delineation fiom the study. A fourth Set of 
public meetings was held after a draft of the Recommend Design Report was completed to 
give the public the opportunity to see the preliminary results of the study. The fifth and hnal 
set of public meetings was held to present the modified recommended plan to the public. In 
all of the meetings, it was explained to the public that the ADMP was a plan, subject to 
change in the future. To date; the only features of the ADMP that havebeen approved for 
implementation by the District's Board of Directors are features east of 75" Avenue, in 
Phoenix. 

Dudng this process, the recommended/preferred alternative was modLtied to account for 
ongoing development, additional hydrologic/hydraulic information, and to account for 
public preferences. Thus, the District and the other jutisdictional agencies used these 
meetings to help select where the regional stonn water drainage facilities should be located 
The meetings also helped define the type(s) of storm water facilities that should be used in 
the project area based on the public comments. The Disttict and jurisdictional agencies felt 
so strongly about the comments that each written comment was presented and used in a 
ma& for the selection of the preferred alternative. 

I hope this darifies the decision-making process used in the Study. The District is currently 
coordinating with the City of Avondale and the private interests in the vidnity of the DRCC. 
The proposed conceptual adjustments to the DRCC ahgnment are acceptable to the Disttict, 
but may yet be changed in the future. Detailed review and approval of the technical designs 
have not been performed. If you need any additional information or ckritication of our 
comments, please contact me at 602-506-5537. , 

Sincerely, / 

CC: Mr. Mike Hale 
1260 B East, 
3800 North 
Buhl, ID 83316 

David Fitzhugh, P.E. 
Assistant City Manager, 
City of Avondale A' 

Attachments VgIr/.s Coord: R 
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ALTERNATIVE 1 
FULL DRCC, 100-YEAR 2-HOUR RETENTION 

THIS SPREADSHEET PROVIDES THE DETAILED COST ESTIMATE FOR THE DRCC ASSUMING: 

FULL DRCC IN AVONDALE AND PHOENIX 
100-YEAR, 2-HOUR RETENTION ADJACENT TO THE DRCC 

THE SUMMARY SHEET PROVIDES A SUMMARY OF THE DRCC COST BY REACH. 
I I 
7 

AVONDALE AND PHOENIX COSTS ARE SEPARATED, AND A 30% CONTINGENCY IS ADDED. 

'1 I 
THE BASIN#l SHEET PROVIDES A COST ESTIMATE OF THE DETENTION BASIN 
DOWNSTREAM OF DYSART. THESE COSTS ARE THE SAME IN ALL SCENARIOS 

SUBSEQUENT SHEETS PROVIDE QUANTITY ESTIMATES AND COST ESTIMATES FOR EACH 
REACH OF THE DRCC AS DESCRIBED IN THE SHEET NAME. 

4 
1 
1 
I 
I 
1 
8 
I 
I 
I 
I README 



ALTERNATIVE 1 
FULL DRCC, 100-YEAR 2-HOUR RETENTION 

DRCC COST ESTIMATE SUMMARY 
FULL DRCC, 100-YEAR 2-HOUR RETENTION 

REACH TOTAL COST, INCLUDING RIGHT OF WAY 
Basin # I  $ 4,009,252 
Downstream of Dysart $ 430.205 

I 
Dysart to El Mirage $ 4,511.712 
El Mirage to 115th Avenue $ 7,787.615 
115th to 107th $ 6,755,082 

1, 
Avondale Subtotal $ 23,493,866 
Avondale Contingency 30% $ 7,048,160 
Avondale Total $ 30,542,026 

t 
. : '  107th to 99th $ 3,993,463 

99th to 91st $ 3,972,466 
91st to 83rd $ 4,254,904 
83rd to 75th $ 3,574,805 

1 
Phoenix Channel Subtotal $ 15,795,638 
Basin #2 $ 9,780,984 
Phoenix Subtotal $ 25,576.622 

I 
Phoenix Contingency 30% $ 7,672,987 
Phoenix Total $ 33,249.609 
TOTAL $ 63,794,635 

DRCC COST IN DRCC COST IN DRCC TOTAL 

WITH 
CONTINGENCY 

WITHOUT 
CONTINGENCY 

AVONDALE PHOENIX COST 

$ 30,542,026 $ 33,249,609 $ 63,791,635 

SUMMARY 



Excavation 
Landscaping 
Right of Way 
Basin #I Right of Way 
Culvert Concrete 
Maintenance Road 
Miscellaneous Items 
Subtotal 
Contingency %30 
Total Cost 

SUMMARY 

ALTERNATIVE 1 
FULL DRCC, 100-YEAR 2-HOUR RETENTION 

QUANTITY UNIT UNIT COST COST 
975,399 Cubic Yards $ 6 $ 5,852,394 
203.1 Acres $ 78,408 $ 15,924,665 
209.1 Acres $ 100,000 $ 20,910,000 

137 Acres $ 6,000 $ 822,000 
5092.0 Cubic Yards $ 669 $ 3,406,548 

30 Acres $ 28,314 $ 849,420 
$ 1,305,460 
$ 49,070,488 
$ 14,721,147 
$ 63,791,635 



ALTERNATIVE 1 
FULL DRCC, 100-YEAR 2-HOUR RETENTION 

COST ESTIMATE FOR BASIN #I DOWNSTREAM OF DYSART 

Basin Landscaping 24.0 AC $78,408 $1,881,792 CHANNEL LANDSCAPING COST 

Parcel Area 137.0 AC $ 6,000 $ 822,000 LAND COST 
Drain Pipe 500 LF $ 55.00 $ 27,500 FROM DIBBLE 
Manholes 2 EA 4500 $ 9,000 FROM DIBBLE 
Headwall 1 EA $ 1,100 $ 1,100 FROM DIBBLE 
Inflow Spillway 253572 SF $ 5 $1,267,860 FROM DIBBLE 

TOTAL COST $4,009,252 

Basin #I 



ALTERNATIVE 1 
FULL DRCC, 100-YEAR 2-HOUR RETENTION 

COST ESTIMATE FOR DRCC DOWNSTREAM OF DYSART 
ASSUMING 100-YEAR, 2-HOUR RETENTION 

Channel Length 

Channel Discharge 

Channel Slope 

Channel Side Slopes 

Channel Bottom Width 

Channel Roughness 

Channel Flow Depth 

Channel Freeboard 

Channel Total Depth 
Channel excavation area 
Channel Excavation Volume. CY 
Channel Wetted Perimeter 
Channel Top Width 
Channel Landscape Area, AC 
Channel Total Area 
Maintenance ROW, FT 
DRCC Total ROW Width 
DRCC Total Area, AC 
Culvert area required 
Culvert width 
Number barrels 
Barrel width 
Culvert Concrete Area 
Culvert number 
Culvert Length 
Total Culvert Concrete. CY 

500 Feet 

894 ds 
0.0014 FeeVFoot 

6 FeeVFoot 

35 feet calculated 

0.04 

4.7 Feet (From Master Plan) 

1.2 Feet (From FCD Standards) 

5.9 Feet 
415.36 
7,692 Cubic Yards 

107 Feet 
106 Feet 
1.2 AC Channel Only 
1.2 AC Channel Only 

50.0 feet assumes 25 feet both sides 
156 Feet 
1.8 includes maintenance ROW 
101 Square Feet 
20 Feet (Assumes 4-foot height) 
2 

10 Feet 
61 Square Feet 

0.5 
110 Feel 
124 Cubic Yards 

DOWNSTREAM OF DYSART 



ALTERNATIVE 1 
FULL DRCC. 100-YEAR 2-HOUR RETENTION 

lTEk11 QUANTITY UNIT UNIT COST COST 
C h a r ~ n ~ l  Excavation Volume 7,692 CY $ 6 $ 46,152 CHANNEL EXCAVATION COST 
Ctr;~nnel Landscaping 1.4 AC $ 78,408 $ 109,771 CHANNEL LANDSCAPING COST 
(zh~l!llt'! Area* 1.8 AC $ 100,000 $ 180,000 LANDCOST 
C~llver i  C;i!ncrete 124 CY $ 669 $ 82,956 CULVERTCOST 
M,?iriteria~icc: Road'* 0.4 AC $ 28,314 $ 11,326 MAINTENANCE ROAD COST 
1'ot;tl Cost $ 430,205 TOTALCOST 

Includes 50-foot Right of Way outside of channel proper. 
*^ ' i \~o roads, 16-feet wide decomposed granite. 

[)OWNS TRtAM 01- DYSART 



ALTERNATIVE 1 
FULL DRCC, 100-YEAR 2-HOUR RETENTION 

COST ESTIMATE FOR DRCC FROM DYSART TO EL MIRAGE 
ASSUMING 100-YEAR 2-HOUR RETENTION 

Channel Length 

Channel Discharge 

Channel Slope 

Channel Side Slopes 

Channel Bottom Width 

Channel Roughness 

Channel Flow Depth 

Channel Freeboard 

ChannelTotal Depth 
Channel excavation area 
Channel Excavation Volume. CY 
Channel Welted Perimeter 
Channel Top WidVl 
Channel Landscape Area, AC 
Channel Total Area 
Maintenance ROW, FT 
DRCC Total ROW Width 
DRCC Total Area. AC 
Culvert area required 
Culvert width 
Number barrels 
Barrel width 
Culvert Concrete Area 
Culvert number 
Culvert Length 
Total Culvell Concrete. CY 

5026 Feet 

1258 ds 
0 0014 FeeVFoot 

6 FeeVFoot 

55 feet calculated 

0.04 

4.7 Feet (From Master Plan) 

1.2 Feet (From FCD Standards) 

5.9 Feet 
533.36 

99,284 Cubic Yards 
127 Feet 
126 Feet 

14.7 AC Channel Only 
14.5 AC Channel Only 
50.0 feet assumes 25 feet both sides 
176 Feet 

20.3 Includes maintenance ROW 
142 Square Feet 
28 Feet (Assumes 4-foot height) 
3 

10 Feet 
88 Square Feet 
2 

110 Feet 
717 Cubic Yards 

DYSART TO EL MIRAGE 7of26 



ALTERNATIVE 1 
FULL DRCC, 100-YEAR 2-HOUR RETENTION 

ITEM QUANTITV UNIT UNIT COST COST 
Channel Excavation Volume 99,284 CY $ 6 $ 595,704 CHANNEL EXCAVATION COST 

Channel Landscaping 16.6 AC $ 78,408 $1,301,573 CHANNEL LANDSCAPING COST 

Channel Area* 20.3 AC $ 100,000 $2,030,000 LAND COST 
Culvert Concrete 717 CY $ 669 $ 479,673 CULVERTCOST 
Maintenance Road** 3.7 AC $ 28,314 $ 104,762 MAINTENANCE ROAD COST 

Total Cost $4,511,712 TOTAL COST 
' Includes 50-foot Right of Way outside of channel proper. 
**Two roads, 16-feet wide decomposed granite. 

DYSART TO EL MIRAGE 



ALTERNATIVE 1 
FULL DRCC, 100-YEAR ZHOUR RETENTION 

COST ESTIMATE FOR DRCC FROM EL MIRAGE TO 115TH AVENUE 
ASSUMING 100-YEAR 2-HOUR RETENTION 

Channel Length 

Channel Discharge 
Channel Slope 
Channel Side Slopes 
Channet Bottom Width 
Channel Roughness 

Channel Flow Depth 
Channel Freeboard 

ChannelTotal Deplh 
Channel excavation area 
Channel Excavation Volume, CY 
Channel Wetled Perimeter 
Channel Top Width 
Channel Landscape Area, AC 
Channel Total Area 
Maintenance ROW, FT 
DRCC Total ROW Width 
DRCC Total Area. AC 
Culvert area required 
Culvert width 
Number barrels 
Barrel width 
Culvert Concrete Area 
Culvert number 
Culvert Length 
Total Culvert Concrete. CY 

9185 Feet 

1277 cfs 
0.0017 FeetlFoot 

6 FeeVFoot 
49 feet calculated 

0.04 

4.7 Feet (Fmm Master Plan) 
1.2 Feet (From FCD Standards) 

5.9 Feet 
497.96 

169,399 Cubic Yards 
121 Feet 
120 Feet 

25.5 AC Channel Only 
25.3 AC Channel Only 
50.0 feet assumes 25 feet both sides 
170 Feet 

35.8 Includes maintenance ROW 
144 Square Feet 
29 Feet (Assumes 4-foot height) 
3 

10 Feet 
88 Square Feet 
3 

110 Feet 
1076 Cubic Yards 

EL MIRAGE TO 115 9of26 



ALTERNATIVE 1 
FULL DRCC, 100-YEAR 2-HOUR RETENTION 

ITEM QUANTITY UNIT UNIT COST COST 
Channel Excavation Volume 186,146 CY $ 6 $ 1  ,I 16,876 CHANNEL EXCAVATION COST 
Channel Landscaping 25.6 AC $ 78,408 $2,007,245 CHANNEL LANDSCAPING COST 
Channel Area* 29.4 AC $ 100,000 $2,940,000 LAND COST 
Culvert Concrete 872 CY $ 669 $ 583,368 CULVERTCOST 
Maintenance RoadR* 3.8 AC 5 28,314 $ 107,593 MAINTENANCE ROAD COST 
Total Cost $6,755,082 TOTAL COST 

I 
* Includes 50-foot Right of Way outside of channel proper. 
**Two roads, 16-feet wide decomposed granite. I 



ALTERNATIVE 1 
FULL DRCC, 100-YEAR 2-HOUR RETENTION 

COST ESTIMATE FOR DRCC FROM lO7TH AVENUETO 99TH AVENUE 
ASSUMING 100-YEAR 2-HOUR RETENTION 

Channel Length 

Channel Discharge 

Channel Slope 
Channel Side Slopes 

Channel Bottom W~dlh 
Channel Roughness 
Channel Flow Depth 
Channel Freeboard 
Channel Total Depth 
Channel excavation area 
Channel Excavation Volume, CY 
Channel Welled Perimeter 
Channel Top Wldth 
Channel Landscape Area, AC 
Channel Total Area 
Maintenance ROW, FT 
DRCC Total ROW Wldth 
DRCC Total Area, AC 
Culvert area required 
Culvert width 
Number barrels 
Barrel width 
Culvert Concrete Area 
Culvert number 
Culvert Length 
Total Culvert Concrete, CY 

5155 Feet 

1275 cfs AVERAGE 
0 0032 FeetlFoot 

6 FeetlFoot 
34 feet calculated 

0.04 

4.6 Feet (From Master Plan) 
1.2 Feet (From FCD Standards) 
5 8 Feet 

399.04 
76,187 Cubic Yards 

105 Feet 
104 Feet 
12.4 AC Channel Only 
123AC Channel Only 
50 0 feet assumes 25 feet both sides 
154 Feet 

18 2 Includes maintenance ROW 
146 Square Feet 
29 Feet (Assumes 4-foot height) 

'3 

I 0  Feet 
88 Square Feet 
2 

110 Feet 
717 Cubic Yards 



ALTERNATIVE 1 
FULL DRCC, 100-YEAR 2-HOUR RETENTION 

ITEM QUANTITY UNIT UNIT COST COST 
Channel Excavation Volume 76,187 CY $ 6 $ 457,122 CHANNEL EXCAVATION COST 

Channel Landscaping 14.4 AC $ 78,408 $1,129,075 CHANNEL LANDSCAPING COST 

Channel Area* 18.2 AC $ 100,000 $1,820,000 LAND COST 
Culvert Concrete 717CY $ 669 $ 479,673 CULVERTCOST 
Maintenance Road** 3.8 AC $ 28,314 $ 107,593 MAINTENANCE ROAD COST 

Total Cost $3,993,463 TOTAL COST 

I 
Includes 50-foot Right of Way outside of channel proper. 

'*Two roads, 16-feet wide decomposed granite. I 



ALTERNATIVE 1 
FULL DRCC, 100-YEAR 2-HOUR RETENTION 

COST ESTIMATE FOR DRCC FROM 99TH AVENUE TO 95TH AVENUE BASIN 
ASSUMING 100-YEAR 2-HOUR RETENTION 

Channel Length 

Channel Discharge 

Channel Slope 

Channel Side Slopes 

Channel Bottom Width 

Channel Roughness 

Channel Flow Depth 

Channel Freeboard 

Channel Total Depth 
Channel excavation area 
Channel Excavation Volume, CY 
Channel Wened Perimeter 
Channel Top WidIh 
Channel Landscape Area, AC 
Channel Total Area 
Maintenance ROW, FT 
DRCC Total ROW Width 
DRCC Total Area. AC 
Culvert area required 
Culvert width 
Number barrels 
Barrel width 
Culvert Concrete Area 
Culvert number 
Culvert Length 
Total Culvert Concrete. CY 

2778 Feet 

973 cfs 

0.0027 FeeUFoot 

6 FeeVFoot 

25 feet calculated 

0.04 

4.6 Feet (Fmm Master Plan) 

1.2 Feet (From FCD Standards) 

5.8 Feet 
346.84 

35.686 Cubicyards 
96 Feet 
95 Feet 
6.1 AC Channel Only 
6.1 AC Channel Only 

50.0 feet assumes 25 feet boll1 sides 
145 Feet 
9.2 Includes maintenance ROW 
11 1 Square Feet 
22 Feet (Assumes 4 f w t  height) 
3 
8 Feet 

76 Square Feet 
1.5 
110 Feet 
464 Cubic Yards 



ALTERNATIVE 1 
FULL DRCC, 100-YEAR 2-HOUR RETENTION 

ITEM . . QUANTITY UNIT UNIT COST COST 
Channel Excavation Volume 35,686 CY $ 6 $ 214,116 CHANNEL EXCAVATION COST 

7.2 AC $ 78,408 $ 564,538 CHANNEL LANDSCAPINGCOST . . Channel Landscaping 
9.2 AC $ 100,000 $ 920,000 LAND COST Channel Area* 

Culvert Concrete 464 CY $ 669 $ 310,416 CULVERTCOST 
Maintenance Roada* 2.0 AC $ 28,314 $ 56,628 MAINTENANCE ROADCOST . . 

I 
Total Cost $2,065,698 TOTAL COST . . 

* Includes 50-foot Right of Way outside of channel proper. 
*'Two roads. 16-feet wide decomposed granite. 



ALTERNATIVE 1 
FULL DRCC, 100-YEAR 2-HOUR RETENTION 

COST ESTIMATE FOR DRCC ADJACENT TO 95TH AVENUE BASIN 
ASSUMING 100-YEAR 2-HOUR RETENTION 

Channel Length 

Channel Discharge 

Channel Slope 

Channel Side Slopes 

Channel Bottom Width 

Channel Roughness 

Channel Flow Depth 

Channel Freeboard 

Channel Total Depth 
Channel excavation area 
Channel Excavation Volume, CY 
Channel Welled perimeter 
Channel Top Width 
Channel Landscape Area, AC 
Channel Total Area 
Maintenance ROW, FT 
DRCC Total ROW Width 
DRCC Total Area, AC 
Culvert area required 
Culvert width 
Number barrels 
Barrel width 
Culvert Concrete Area 
Culvert number 
Culvert Length 
Total Culvert Concrete, CY 

1079 Feet 

998 cfs 

0.002 FeeUFoot 

6 FeetIFoot 

33 feet 'calculated 

0.04 

4.6 Feet (From Master Plan) 

1.2 Feet (Fmm FCD Standards) 

5.8 Feet 
393.24 
15.715 Cubicyards 

104 Feet 
103 Feet 
2.6 AC Channel Only 
2.6 AC Channel Only 

50.0 feet assumes 25 feet both sides 
153 Feet 
3.8 Includes maintenance ROW 
114 Square Feet 
23 Feet (Assumes 4-foot height) 
3 
8 Feet 

76 Square Feet 
0 

110 Feet 
0 Cubic Yards 



ALTERNATIVE 1 
FULL DRCC, 100-YEAR 2-HOUR RETENTION 

ITEM QUANTIN UNIT UNIT COST COST 
Channel Excavation Volume 27,067 CY $ 6 $ 162,402 CHANNEL EXCAVATION COST 
Channel Landscaping 4.4 AC $ 78,408 $ 344,995 CHANNEL LANDSCAPING COST 
Channel Area* 5.3 AC $ 100,000 $ 530,000 LANDCOST 
Culvert Concrete 167 CY $ 669 $ 11 1,723 CULVERT COST 
Maintenance Road** 0.9 AC $ 28,314 $ 25,483 MAINTENANCE ROAD COST 
Total Cost $ 1  ,I 74,603 TOTAL COST 
* Includes 50-foot Right of Way outside of channel proper. 
**Two roads, 16-feet wide decomposed granite. 



ALTERNATIVE 1 
FULL DRCC, 100-YEAR 2-HOUR RETENTION 

COST ESTIMATE FOR DRCC FROM 91ST AVENUE TO 83RD AVENUE 
ASSUMING 100-YEAR 2-HOUR RETENTION 

Channel Length 

Channel Discharge 

Channel Slope 

Channel Side Slopes 

Channei Bottom Width 
' ' Channel Roughness 

Channel Flow Depth 

1 ' Channel Freeboard 
Channel Total Depth 
Channel excavation area 
Channel Excavation Volume, CY 
Channel Wened Perimeter 
Channel Top Width 
Channel Landscape Area. AC 

I Channei Total Area 
Maintenance ROW. FT 
DRCC Total ROW Width 

I 
DRCC Total Area, AC 
Culvert area required 
Culvert width 
Number barrels 
Barrel width 
Culvert Concrete Area 
Culved number 
Culvefl Length 

I Total Culvert Concrete, CY 

5017 Feet 

852 cfs AVERAGE 
0 0007 FeeUFoot 

6 FeeUFoot 
50 feet calculated 

0.04 
4 8 Feet (Fmm Master Plan) 
1 2 Feet (Fmm FCD Standards) 

6 Feet 
516 

95.880 Cubic Yards 
123 Feet 
122 Feet 
14 2 AC Channel Only 
14.1 AC Channel Only 
50 0 feet assumes 25 feet both sides 
172 Feet 
19.8 Includes maintenance ROW 

95 Square Feet 
19 Feet (Assumes 4-foot height) 
2 
10 Feet 
61 Square Feet 
2 

110 Feet 
497 Cubic Yards 



ALTERNATIVE 1 
FULL DRCC, 100-YEAR 2-HOUR RETENTION 

ITEM QUANTITY UNIT UNIT COST COST 
Channel Excavation Volume 95,880 CY $ 6 $ -575,280 CHANNEL EXCAVATION COST 
Channel Landscaping 16.1 AC $ 78,408 $1,262,369 CHANNEL LANDSCAPINGCOST 

Channel Area* 19.8 AC $ 100,000 $1,980,000 LAND COST 

Culvert Concrete 497 CY $ . 669 $ 332,493 CULVERT COST 
4 

Maintenance Roada* 3.7 AC $ 28,314 $ 104,762 MAINTENANCE ROAD COST 
Total Cost $4,254,904 TOTAL COST 
* Includes 50-foot Right of Way outside of channel proper. . 

, 

**Two roads, 16-feet wide decomposed granite. 8 



ALTERNATIVE 1 

Y FULL DRCC, 100-YEAR BHOUR RETENTION 

COST ESTIMATE FOR DRCC FROM 83RD AVENUE TO 75TH AVENUE 
ASSUMING 100-YEAR 2-HOUR RETENTION 

1 
Channel Length 
Channel Discharge 
Channel Slope 
Channel Side Slopes 

Channel BoUom Width 

Channel Roughness 

Channel Flow Depth 
Channel Freeboard 

Channel Total Depth 
Channel excavation area 
Channel Excavation Volume, CY 
Channel WeUed Perimeter 
Channel Top Width 
Channel Landscape Area, AC 
Channel Total Area 
Maintenance ROW, FT 
DRCC Total ROW Wldth 
DRCC Total Area, AC 
Culvert area required 
Culvert width 
Number barrels 
Barrel width 
Culvert Concrete Area 
Culvert number 
Culvert Length 
Total Culvert Concrete, CY 

5739 Feet 

534 ds 
0.0015 FeeVFoot 

6 FeeVFoot 
12 feet calculated 

0.04 

4.7 Feet (From Master Plan) 
1.2 Feet (From FCD Standards) 

5.9 Feet 
279.66 

59,443 Cubicyards 
84 Feet 
83 Feet 

11.1 AC Channel Only 
10.9 AC Channel Only 
50.0 feet assumes 25 feet both sides 
133 Feet 
17.5 Includes maintenance ROW 

60 Square Feet 
12 Feet (Assumes 4-foot height) 
2 
6 Feet 

45 Square Feet 
2.5 
110 Feet 
458 Cubic Yards 



ALTERNATIVE 1 
FULL DRCC, 100-YEAR 2-HOUR RETENTION 

ITEM QUANTIN UNIT UNIT COST 
Channel Excavation Volume 59,443 CY $ 6 
Channel Landscaping 13.3 AC $ 78,408 
Channel Area* 17.5 AC $ 100,000 
Culvert Concrete 458 CY $ 669 
Maintenance Road** 4.2 AC $ 28,314 
Total Cost 
* Includes 50-foot Right of Way outside of channel proper. 
*'Two roads, 16-feet wide decomposed granite. 

COST 
$ 356,658 CHANNEL EXCAVATION COST 
$1,042,826 CHANNEL LANDSCAPING COST 
$1,750,000 LAND COST 
$ 306,402 CULVERT COST 
$ 118,919 MAINTENANCE ROAD COST 
$3,574,805 TOTAL COST 



ALTERNATIVE 1 

I FULL DRCC, 100-YEAR 2-HOUR RETENTION 

COST ESTIMATE FOR DRCC 95TH AVENUE BASIN 

I 
QUANTITIES ARE FROM DIBBLE MASTER PLAN 

ITEM 
Basin Excavation Volume 

~, Basin Landscaping 
Parcel Area 
Total Cost 

I 95 BASIN 

QUANTIN UNIT UNIT COST COST 
202,900 CY $ 6 $1,217,400 

48.0 AC $ 78,408 $3,763,584 
48.0 AC $ 100,000 $4,800,000 

$9,780,984 



ITEM 
Channel Excavation Volume 
Channel Landscaping 
Channel Area** 
Culvert Concrete"* 
Maintenance Road**** 
Total Cost 

Unit Costs 

ALTERNATIVE 1 
FULL DRCC, 100-YEAR 2-HOUR RETENTION 

UNlT UNlT COST 
CY 6 
AC 78408 
AC I00000 
CY 668.75 
AC 28314 



I 
ALTERNATIVE 2 

FULL DRCC, FIRST FLUSH RETENTION 

THIS SPREADSHEET PROVIDES THE DETAILED COST ESTIMATE FOR THE DRCC ASSUMING: 

FULL DRCC IN AVONDALE AND PHOENIX 
FIRST FLUSH RETENTION ADJACENT TO THE DRCC 

THE SUMMARY SHEET PROVIDES A SUMMARY OF THE DRCC COST BY REACH. 

AVONDALE AND PHOENIX COSTS ARE SEPARATED, AND A 30% CONTINGENCY IS ADDED. 

THE BASIN#I SHEET PROVIDES A COST ESTIMATE OF THE DETENTION BASIN ' DOWNSTREAM OF DYSART. THESE COSTS ARE THE SAME IN ALL SCENARIOS. 

SUBSEQUENT SHEETS PROVIDE QUANTITY ESTIMATES AND COST ESTIMATES FOR EACH 
REACH OF THE DRCC AS DESCRIBED IN THE SHEET NAME. 

I 

I 

I 

'I 

'1 README 



ALTERNATIVE 2 
FULL DRCC, FIRST FLUSH RETENTION 

COST ESTIMATE FOR BASIN # I  DOWNSTREAM OF DYSART 

Basin Landscaping 24.0 AC $ 78,408 $ 1,881,792 CHANNEL LANDSCAPING COST 

Parcel Area 137.0 AC $ 6,000 $ 822,000 LAND COST 

Drain Pipe 500 LF $ 55.00 $ 27,500 FROM DIBBLE 
Manholes 2 EA 4500 $ 9,000 FROM DIBBLE 
Headwall 1 EA $ 1,100 $ 1,100 FROM DIBBLE 
Inflow Spillway 253572 SF $ 5 $ 1,267,860 FROM DIBBLE 

TOTAL COST 

Basin # I  



ALTERNATIVE 2 - - 

I 
FULL DRCC, FIRST FLUSH RETENTION 

COST ESTIMATE FOR DRCC DOWNSTREAM OF DYSART 
ASSUMING FiRST FLUSH RETENTION 

Channel Length 

Channel Discharge 

Channel Slope 

I 
Channel Side Slopes 

Channel Bottom Wtdth 

Channel Roughness 

Channel Flow Depth 

i Channel Freeboard 

Channel Total DepIh 
Channel excavation area 

I 
Channel Excavation Volume, CY 
Channel Wetted Perimeter 
Channel Top W~dth 
Channel Landscape Area, AC 

I' Channel Total Area 
Maintenance ROW, FT 
DRCC Total ROW W~dth 
DRCC Total Area. AC 
Culvert area required 
Culvert width 
Number barrels 
Barrel width 

i Culvert Concrete Area 
Culvert number 
Culvert Lenqth 

1( DOWNSTREAM OF DYSART 

500 Feet 

2273 d s  

0.0014 FeeVFoot 

6 FeeVFoot 

1 12 feet calculated 

0.04 

4.7 Feet (From Master Plan) 

1.2 Feet (From FCD Slandards) 
5.9 Feet 

869.66 
16,105 Cubic Yards 

184 Feet 
183 Feet 
2.1 AC Channel Only 
2.1 AC Channel Only 

50.0 feet assumes 25 feet both sides 
233 Feet 
2.7 Includes maintenance ROW 
256 Square Feet 
51 Feet (Assumes 44001 height) 
5 

10 Feet 
142 Square Feet 
0.5 
110 Feet 
289 Cubic Yards 



ALTERNATIVE 2 
FULL DRCC, FIRST FLUSH RETENTION 

ITEM QUANTITY UNIT UNIT COST COST 
Channel Excavation Volume 16,105 CY $ 6 $ 96,630 CHANNEL EXCAVATION COST 
Channel Landscaping 2.3 AC $ 78.408 $ 180.338 CHANNEL LANDSCAPING COST 
Channel Area* 2.7 AC $ 100,000 $ 270,000 LAND COST 
Culvert Concrete 289 CY $ 669 $ 193,341 CULVERTCOST 
Maintenance Road*" 0.4 AC $ 28,314 $ 11,326 MAINTENANCE ROAD COST 
Total Cost $ 751,635 TOTAL COST 
* Includes 50-foot Right of Way outside of channel proper. 
*Two roads, 16-feet wide decomposed granite. 

DOWNSTREAM OF DYSART 



ALTERNATIVE 2 
FULL DRCC, FIRST FLUSH RETENTION 

COST ESTIMATE FOR DRCC FROM DYSART TO EL MIRAGE 
ASSUMING FIRST FLUSH RETENTION 

Channel Length 

Channel Discharge 

.Channel Slope : 

Channel Side Slopes 

Channel Bottom Width 

Channel Roughness 

Channel Flow Depth 

Channel Freeboard 

Channel Total Depth 
Channel excavation area 
Channel Excavation Volume, CY 
Channel Wetted Perimeter 
Channel Top Width 
Channel Landscape Area, AC 
Channel Total Area 
Maintenance ROW. FT 
DRCC Total ROW Width 
DRCC Total Area. AC 
Culvert area required 
Culvert width 
Number barrels 
Barrel width 
Culvert Concrete Area 
Culvert number 
Culvert Length 
Total Culvert Concrete, CY 

5026 Feet 

2180 cfs AVERAGE 

0 0014 FeeUFoot 

6 FeeUFoot 

107 feet calculated 

0.04 

4.7 Feet (From Master Plan) 

I 2 Feet (Fmm FCD Standards) 

5.9 Feet 
840.16 

156,394 Cubicyards 
179 Feet 
178 Feet 

20.7 AC Channel Only 
20.5 AC Channel Only 
50 0 feet assumes 25 feet both sides 
228 Feet 
26.3 Includes maintenance ROW 
246 Square Feet 
49 Feet (Assumes 4-foot helght) 
5 

10 Feet 
142 Square Feet 
2 

110 Feet 
1157 Cublc Yards 

DYSART TO EL MIRAGE 



ALTERNATIVE 2 
FULL DRCC, FIRST FLUSH RETENTION 

ITEM QUANTITY UNIT UNIT COST COST 
Channel Excavation Volume 156,394 CY $ 6 $ 938,364 CHANNEL EXCAVATION COST 
Channel Landscaping 22.6 AC $ 78,408 $1,772,021 CHANNEL LANDSCAPING COST 

Channel Area* 26.3 AC $ 100,000 $2,630,000 LAND COST 
Culvert Concrete 1157CY $ 669 $ 774,033 CULVERTCOST 
Maintenance Road** 3.7 AC $ 28,314 $ 104,762 MAINTENANCE ROAD COST 

Total Cost $6,219,180 TOTAL COST 

Includes 50-foot Right of Way outside of channel proper. 
"Two roads, 16-feet wide decomposed granite. 



ALTERNATIVE 2 
FULL DRCC, FIRST FLUSH RETENTION 

COST ESTIMATE FOR DRCC FROM EL MIRAGE TO 115TH AVENUE 
ASSUMING FIRST FLUSH RETENTiON 

Channel Length 

Channel Discharge 
Channel Slope 

Channel Side Slopes 
Channel Bottom Wldth 
Channei Roughness 

Channei Flow Depth 

Channei Freeboard 
Channel Total Depth 
Channel excavation area 
Channel Excavation Volume, CY 
Channel Welted Perimeter 
Channel Top Width 
Channel Landscape Area, AC 
Channel Total Area 
Maintenance ROW. FT 
DRCC Total ROW Width 
DRCC Total Area, AC 
Culvert area required 
Culvert width 
Number barrels 
Barrel width 
Culvert Concrete Area 
Culvert number 
Culvert Length 
Total Cuivert Concrete, CY 

EL MIRAGE TO 115 

9185 Feet 

1944 cfs 
0 0017 FeeVFoot 

6 FeeVFoot 

84 feet calculated 
0 04 

4.7 Feet (Fmm Master Plan) 
1 2 Feet (From FCD Standards) 

5.9 Feet 
704.46 

239,647 Cubic Yards 
156 Feet 
155 Feet 

32.9 AC Channel Only 
32 7 AC Channel Only 
50 0 feet assumes 25 feet both sides 
205 Feet 

43 2 Includes maintenance ROW 
219 Square Feet 
44 Feet (Assumes 4-foot height) 
5 
9 Feet 

132 Square Feet 
3 

110 Feet 
1613 Cubicyards 



ALTERNATIVE 2 
FULL DRCC, FIRST FLUSH RETENTION 

ITEM QUANTIN UNIT UNIT COST COST 
Channel Excavation Volume 239,647 CY $ 6 $1,437,882 CHANNEL EXCAVATION COST 
Channel Landscaping 36.5 AC $ 78,408 $2,861,892 CHANNEL LANDSCAPING COST 
Channel Area* 43.2 AC $ 100.000 $4,320,000 LAND COST 
Culvert Concrete 1613 CY $ 669 $1,079,097 CULVERT COST 
Maintenance Road** 6.7 AC $ 28,314 $ 189,704 MAINTENANCE ROAD COST 
Total Cost $9,888,575 TOTAL COST 
* Includes 50-foot Right of Way outside of channel proper. 
**Two roads, 16-feet wide decomposed granite. 



I' ALTERNATIVE 2 

I' 
FULL DRCC, FIRST FLUSH RETENTION 

COST ESTIMATE FOR DRCC FROM 115TH AVENUE TO lO7TH AVENUE 
ASSUMING FIRST FLUSH RETENTION 

Channel Length 
Channel Discharge 
Channel Slope 
Channel Side Slopes 

Channel Bottom Width 
Channel Roughness 
Channel Flow Depth 

Channel Freeboard 
Channel Total Depth 
Channel excavation area 
Channel Excavation Volume, CY 
Channel Welled Perimeter 
Channel Top Width 
Channel Landscape Area, AC 
Channel Total Area 
Maintenance ROW, FT 
DRCC Total ROW Wldth 
DRCC Total Area. AC 
Culvert area required 
Culvert width 
Number barrels 
Barrel width 
Cuivert Concrete Area 
Culvert number 
Culvert Length 
Total Culvert Concrete, CY 

5139 Feet 
2176 cfs 

0.0005 FeeffFoot 

6 FeeVFoot 
181 feet calculated 

0.04 

4.8 Feet (Fmm Master Plan) 
1.2 Feet (From FCD Standards) 

6 Feet 
1302 

247,814 Cubic Yards 
254 Feet 
253 Feet 

30.0 AC Channel Only 
29.8 AC Channel Only 
50.0 feet assumes 25 feet bath sides 
303 Feet 
35.7 Includes maintenance ROW 
242 Square Feet 

48 Feet (Assumes 4-foot height) 
6 
8 Feet 

145 Square Feet 
2 

110 Feet-' 
1181 Cubic Yards 



ALTERNATIVE 2 
FULL DRCC, FIRST FLUSH RETENTION 

ITEM QUANTITY UNIT .UNIT COST COST 
Channel Excavation Volume 247,814 CY $ 6 $1,486.884 CHANNEL EXCAVATION COST 

Channel Landscaping 31.9 AC $ 78,408 $2,501,215 CHANNEL LANDSCAPING COST . " .  . ; 
Channel Area* 35.7 AC $ 100,000 $3,570,000 LAND COST 

Culvert Concrete 1181 CY $ 669 $ 790.089 CULVERTCOST . . , . 
'1 

Maintenance Road** 3.8 AC $ 28,314 $ 107,593 MAINTENANCE ROAD COST 
Total Cost $8,455,781 TOTAL COST , . 

Includes 50-foot Right of Way outside of channel proper. 
**- ~~ .. - ~ , -  A,. *- ~L ... 2 - 0 -  ~. ~. ~--.., - ~- -5.- I 

I - I wo roaos, lo-ieer wloe oecornposeo granlre. 



ALTERNATIVE 2 
FULL DRCC, FIRST FLUSH RETENTION 

rn COST ESTIMATE FOR DRCC FROM 107TH AVENUE TO 99TH AVENUE 
ASSUMING FlRST FLUSH RETENTION 

Channel Length 

Channel Discharge 
Channel Slope 

Channel Side Slopes 
Channel Bottom Width 

Channel Roughness 
Channel Flow Depth 
Channel Freeboard 
Channel Total Depth 
Channel excavation area 
Channel Excavation Volume. CY 
Channel Wetted Perimeter 
Channel Top Width 
Channel Landscape Area, AC 
Channel Total Area 
Maintenance ROW, FT 
DRCC Total ROW Wldth 
DRCC Total Area, AC 
Culvert area required 
Culvert width 
Number barrels 
Barrel width 
Culvert Concrete Area 
Culvert number 
Culvert Length 
Total Culvert Concrete, CY 

5155 Feet 

1713 cfs AVERAGE 
0.0032 FeeWFoot 

6 FeeWFoot 
51 feet calculated 

0 04 

4 6 Feet (From Master Plan) 
1 2 Feet (From FCD Standards) 
5 8 Feet 

497.64 
95,012 Cubic Yards 

122 Feet 
121 Feet 
14.4 AC Channel Only 
14.3 AC Channel Only 
50 0 feet assumes 25 feet both sides 
171 Feet 

20 2 Includes maintenance ROW 
196 Square Feet 
39 Feet (Assumes 4-foot height) 
4 

10 Feet 
115 Square Feet 

2 
110 Feet 
937 Cubic Yards 



ALTERNATIVE 2 
FULL DRCC, FIRST FLUSH RETENTION 

ITEM QUANTITY UNIT UNIT COST COST 
Channel Excavation Volume 95,012 CY $ 6 $ 570,072 CHANNEL EXCAVATION COST 
Channel Landscaping 16.4 AC $ 78,408 $1,285,891 CHANNELLANDSCAPING COST ,. . . 

Channel Area* 20.2 AC $ 100,000 $2,020,000 LAND COST 
Culvert Concrete 937 CY $ . ' 669 $ 626,853 CULVERT COST 
Maintenance Road*' 3.8 AC $ 28,314 $ 107,593 MAINTENANCE ROAD COST . ' ,. 

Total Cost . $4,610,409 TOTAL COST 
* Includes 50-foot Right of Way outside of channel proper. , .. . .. . 

**Two roads, 16-feet wide decomposed granite. . , 
. . 

. . 

. . . . 
. , .  , . 

' .. . . ., 

, . 

. I 



ALTERNATIVE 2 

I FULL DRCC, FIRST f LUSH RETENTION 

COST ESTIMATE FOR DRCC FROM 99TH AVENUE TO 95TH AVENUE BASIN 
ASSUMING FIRST FLUSH RETEICPIDZ 

Channel Length 

Channel D~scharge 
Channel Slope 

Channel Side Slopes 
Channel Bottom Width 

Channel Roughness 
Channel Flow Depth 

Channel Freeboard 
Channel Total Depth 
Channel excavation area 
Channel Excavation Volume, CY 
Channel Welled Perimeter 
Channel Top WidUi 
Channel Landscape Area. AC 
Channel Total Area 
Maintenance ROW, FT 
DRCC Total ROW Width 
DRCC Total Area. AC 
Culvert area required 
Culvert width 
Number barrels 
Barrel width 
Culvert Concrete Area 
Culvert number 
Culvert Length 
Total Culvert Concrete, CY 

2778 Feet. ' ' , 

1050 cfs 
0.0027 FeeVFoot , . '  

6 FeeVFoot 

29 feet - calculated 
0.04 

4.6 Feet (From Master Plan) 
1.2 Feet (Fmm FCD'Sfandards) 

5.8 Feet . ' 

370.04 
38.073 Cubic Yards 

100 Feet 
99 Feet 
6.4 AC Channel Only 
6.3 AC Channel Only 

50.0 feet assumes 25 feet both sides 
149 Feet 
9.5 Includes maintenance ROW 
120 Square Feet 
24 Feet (Assumes 4-foot height) 
3 
8 Feet 

76 Square Feet 
1.5 
110 Feet 
464 Cubic Yards 



ALTERNATIVE 2 
FULL DRCC. FIRST FLUSH RETENTION 

ITEM QUANTITY UNIT UNIT COST COST 
Channel Excavation Volume 38,073 CY $ 6 $ 228,438 CHANNEL EXCAVATION COST 
Channel Landscaping 7.5 AC $ 78,408 $ 588,060 CHANNEL LANDSCAPING COST 

Channel Area* 9.5 AC $ 100,000 $ 950,000 LAND COST 
Culvert Concrete 464 CY $ 669 $ 310,416 CULVERTCOST 
Maintenance Roadg* 2.0 AC $ 28,314 $ 56,628 MAINTENANCE ROAD C,OST 
Total Cost $2,133,542 TOTAL COST 
* Includes 50-foot Right of Way outside of channel proper. 
**Two roads, 16-feet wide decomposed granite. 



ALTERNATIVE 2 
FULL DRCC, FIRST FLUSH RETENTION 

COST ESTIMATE FOR DRCC ADJACENTTO 95TH AVENUE BASIN 
ASSUMING FIRST FLUSH RETEI 95PASS 

Channel Length 

Channel Discharge 

Channel Slope 

Channel Side Slopes 

Channel Bottom Width 

Channel Roughness 

Channel Flow Depth 

Channel Freeboard 

Channel Total Depth 
Channel excavation area 
Channel Excavation Volume. CY 
Channel Welled Perimeter 
Channel Top Width 
Channel Landscape Area, AC 
Channel Total Area 
Matntenance ROW. FT 
DRCC Total ROW Width 
DRCC Total Area. AC 
Culvert area required 
Culvert width 
Number barrels 
Barrel width 
Culvert Concrete Area 
Culvert number 
Culvert Length 
Total Culvert Concrete, CY 

1079 Feet 

1532 cis 

0.002 FeetlFoot 

6 FeeUFoot 

60 feet calculated 

0.04 

4.6 Feet (From Master Plan) 

1.2 Feet (From FCD Standards) 

5.8 Feet 
549.84 

21,973 Cubic Yards 
131 Feet 
130 Feet 
3.2 AC Channel Only 
3.2 AC Channel Only 

50.0 feet assumes 25 feet both sides 
180 Feet 
4.5 Includes maintenance ROW 
175 Square Feet 
35 Feet (Assumes 4-foot height) 
4 
9 Feet 

107 Square Feet 
0 

110 Feet 
0 Cubic Yards 

BASIN-BASIN 



ALTERNATIVE 2 
FULL DRCC, FIRST FLUSH RETENTION 

ITEM QUANTITY UNIT UNIT COST COST 
Channel Excavation Volume 21,973 CY $ 6 $ 131,838 CHANNEL EXCAVATION COST 
Channel Landscaping 3.7 AC .$ 78,408 $ 290,110 CHANNEL LANDSCAPING COST 

Channel Area" 4.5AC $ 100,000 $ 450,000 LANDCOS? 
Culvert Concrete OCY $ 669 $ - CULVERT COST 
Maintenance Road** 0.8 AC $ 28,314 $ 22,651 MAINTENANCE ROAD COST 

Total Cost . . $ 894,599 TOTAL COST 
Includes 50-foot Right of Way outside of channel proper. 

'Two roads, 16-feet wide decomposed granite. 
. . 

. . 

. , 
, . . . 

. .  . . .. 
: 

BASIN-BASIN 



ALTERNATIVE 2 

I FULL DRCC, FIRST FLUSH RETENTION 

COST ESTIMATE FOR DRCC FROM 95TH AVENUE BASIN TO 91ST AVENUE 
ASSUMING FIRST FLUSH RETEICPED2 

I 
I Channel Length 

Channel Discharge 
.. Channel Slope 

I . : .  
Channel Side Slopes 

Channei Boltom Width 
Channe1,Roughness 

I' Channel Flow Depth 

Channel Freeboard 
Channel Total Depth 
Channel excavation area 

I Channel Excavation Volume, CY 
Channel Welted Perimeter 
Channel Top Width 

I 
Channel Landscape Area, AC 
Channei Total Area 
Maintenance ROW, FT 
DRCC Total ROW Width 

I 
DRCC Total Area. AC 
Culvert area required 
Culvert width 
Number barrels 

I Barrel width 
Culvert Concrete Area 
Culvert number 

1250 Feet 

1548 cfs 
0 001 FeeVFoot 

6 FeeVFoot 

92 feet calculated 
0 04 

4 6 Feet (From Master Plan) 
1 2 Feet (From FCD Standards) 
5 8 Feet 

735.44 
34.048 Cubic Yards 

163 Feet 
162 Feet 
4.7 AC Channel Only 
4.6 AC Channel Only 

50 0 feet assumes 25 feet both sides 
212 Feet 
6 1 includes maintenance ROW 
177 Square Feet 
35 Feet (Assumes 4-foot height) 
4 
9 Feet 

107 Square Feet 
0.5 
110 Feet 
218 Cubic Yards 



ALTERNATIVE 2 
FULL DRCC, FIRST FLUSH RETENTION 

ITEM QUANTITY UNIT UNIT COST COST 
Channel Excavation Volume 34,048 CY $ 6 $ 204,288 CHANNEL EXCAVATION COST 
Channel Landscaping 5.2 AC $ 78,408 $ 407,722 CHANNEL LANDSCAPING COST 
Channel Area' 6.1 AC $ 100,000 $ 610,000 LANDCOST 
Culvert Concrete 218 CY $ 669 $ 145,842 CULVERTCOST 
Maintenance Road*' 0.9 AC $ 28,314 $ 25,483 MAINTENANCE ROAD COST 
Total Cost $1,393,335 TOTAL COST 

Includes 50-foot Rfght of Way outside of channel proper. 
**Two roads, 16-feet wide decomposed granite. 



ALTERNATIVE 2 

I FULL DRCC, FIRST FLUSH RETENTION 

I COST ESTIMATE FOR DRCC FROM 91ST AVENUE TO 83RD AVENUE 
ASSUMING FIRST FLUSH RETENTION 

I Channel Length 
Channel Discharge 

Channel Slope 

I Channel Side Slopes 

Channel Bottom Width 
Channel Roughness 

I 
Channel Flow Depth 

Channel Freeboard 
Channel Total Depth 
Channel excavation area 

I Channel Excavation Volume, CY 
Channel Welted Perimeter 
Channel Top Width 
Channel Landscape Area, AC 

I Channel Total Area 
Maintenance ROW, FT 
DRCC Total ROW Wtdth 
DRCC Total Area, AC 

i Culvert area required 
Culvert width 
Number barrels 

I 
Barrel width 
Culvert Concrete Area 
Culvert number 
Culvert Length 

I 
Total Culvert Concrete. CY 

5017 Feet 
1081 cis AVEWGE 

0.0007 FeeVFoot 

6 FeeVFoot 

67 feet calculated 
0.04 
4 8 Feet (Fmm Master Plan) 

1 2 Feet (From FCD Standards) 

6 Feet 
618 

114,834 Cubic Yards 
140 Feet 
139 Feet 

16.1 AC Channel Only 
16 0 AC Channel Only 
50.0 feet assumes 25feet both sides 
189 Feet 

21.8 Includes mamtenance ROW 
120 Square Feet 
24 Feet (Assumes 4-foot helght) 

3 
8 Feet 

76 Square Feet 
2 

110 Feet 
619 Cubic Yards 



ALTERNATIVE 2 
FULL DRCC, FIRST FLUSH RETENTION 

ITEM QUANTITY UNIT UNIT COST 
Channel Excavation Volume 114,834 CY $ 6 
Channel I-andscaping 18.1 AC $ . 78.408 
C;liarir~el Arc!:q' 21.8 AC $ 100,000 
Cill\/t:rt Cilncrete 619CY $ 669 
Maintenance Road** 3.7 AC $ 28.314 
l'rrtal c:ost 
" I~?clr.ides !jO-foot Right of Way outside of channel proper. 
**l-wo roads, 16-feet wide decomposed granite. 

COST 
$ 689,004 CHANNEL EXCAVATION COST 
$1,419,185 CHANNEL LANDSCAPING COST 
$2,180,000 LAND COST 
$ 414,111 CULVERTCOST 
$ 104,762 MAINTENANCE ROAD COST 
$4,807,062 TOTAL COST 



ALTERNATIVE 2 
FULL DRCC, FIRST FLUSH RETENTION 

COST ESTIMATE FOR DRCC FROM 83RD AVENUE TO 75TH AVENUE 
ASSUMING FIRST FLUSH RETENTION 

I 
Channel Length 

Channel Discharge 

Channel Slope 
Channel Side Slopes 

Channel Bottom Wrdth 
Channel Roughness 
Channel Flow Depth 

Channel Freeboard 
Channei Total Depth 
Channel excavation area 
Channei Excavation Volume, CY 
Channel Welled Perimeter 
Channel Top Width 
Channel Landscape Area, AC 
Channel Total Area 
Ma~ntenance ROW. FT 
DRCC Total ROW Wldtn 
DRCC Total Area, AC 
Culvert area required 
Culvert width 
Number barrels 
Barrel width 
Culvert Concrete Area 
Culvert number 
Culvert Length 
Total Culvert Concrete. CY 

5739 Feet 
613 cfs 

0.0015 FeeVFoot 
6 FeeVFoot 

17 feet calculated 
0.04 

4.7 Feet (From Master Plan) 

1.2 Feet (From FCD Standards) 
5 9 Feet 

309 16 
65,714 Cubic Yards 

89 Feet 
88 Feet 

11.7 AC Channel Only 
11.6 AC Channel Only 
50 0 feet assumes 25 feet both sides 
138 Feet 
18 2 Includes maintenance ROW 

69 Square Feet 
14 Feet (Assumes 4-foot height) 
2 
7 Feet 

49 Square Feet 
2.5 
110 Feet 
499 Cubic Yards 



ALTERNATIVE 2 
FULL DRCC, FIRST FLUSH RETENTION 

ITEM QUANTITY UNIT UNIT COST COST 
Channel Excavation Volume 65,714 CY $ 6 $ 394,284 CHANNEL EXCAVATION COST 
Channel Landscaping 14.0 AC $ 78,408 $1,097,712 CHANNEL LANDSCAPING COST 
Channel Area* 18.2 AC $ 100,000 $1,820,000 LAND COST 
Culvert Concrete 499 CY $ 669 $ 333,831 CULVERTCOST 
Maintenance Road** 4.2 AC $ 28,314 $ 118,919 MAINTENANCE ROAD COST 
Total Cost $3,764,746 TOTAL COST 
* includes 50-foot Right of Way outside of channel proper. 
**Two roads, 16-feet wide decomposed granite. 



i ITEM 
Basin Excavation Volume 
Basin Landscaping 

I Parcel Area 
Total Cost 

I 95 BASIN 

I 

ALTERNATIVE 2 
FULL DRCC, FIRST FLUSH RETENTION 

QUANTITY UNlT UNlT COST COST 
202,900 CY $ 6 $1,217,400 CHANNEL EXCAVATION COST 

48.0 AC $ 78,408 $3,763,584 CHANNEL LANDSCAPING COST 

48.0 AC $ 100,000 $4,800,000 LAND COST 
$9,780,984 TOTAL COST 



ALTERNATIVE 2 
FULL DRCC, FIRST FLUSH RETENTION 

ITEM 
Channel Excavation Volume 
Channel Landscaping 
Channel Area** 
Culvert Concrete*** 
Maintenance Road**** 
Total Cost 
* Assumes I-foot freeboard 
** Includes 50-foot Right of Way outside of channel proper. 
*** Assumes three and a half 4 cell 8'xY culverts 
****Two roads. 16-feet wide decomposed granite. 

Unit Costs 

UNIT UNIT COST 
CY 6 
AC 78408 
AC 100000 
CY 668.75 
AC 28314 



ALTERNATIVE 3 
AVONDALE DRCC, 100-YEAR 2-HOUR RETENTION 

THIS SPREADSHEET PROVIDES THE DETAILED COST ESTIMATE FOR THE DRCC ASSUMING: 

FULL DRCC IN AVONDALE AND PHOENIX 
100-YEAR 2-HOUR RETENTION 

/I THE SUMMARY SHEET PROVIDES A SUMMARY OF THE DRCC COST BY REACH. 

AVONDALE AND PHOENIX COSTS ARE SEPARATED, AND A 30% CONTINGENCY IS ADDED. 

'1 THE BASIN#, SHEET PROVIDES A COST ESTIMATE OF THE DETENTION BASIN 
DOWNSTREAM OF DYSART. THESE COSTS ARE THE SAME IN ALL SCENARIOS. 

\( SUBSEQUENT SHEETS PROVIDE QUANTITY ESTIMATES AND COST ESTIMATES FOR EACH 
REACH OF THE DRCC AS DESCRIBED IN THE SHEET NAME. 



ALTERNATIVE 3 
AVONDALE DRCC, 100-YEAR 2-HOUR RETENTION 

DRCC COST ESTIMATE SUMMARY 
AVONDALE DRCC, 100-YEAR 2-HOUR RETENTION 

REACH 
Basin # I  
Downstream of Dysart 
Dysart to El Mirage 
El Mirage to 115th Avenue 
115th to 107th 
Avondale Subtotal 
Avondale Contingency 30% 
Avondale Total 

WITH 
CONTINGENCY 

WITHOUT 
CONTINGENCY 

TOTAL COST, INCLUDING RIGHT OF WAY 
$ 4,009,252 
$ 428,237 
$ 4,184,003 
$ 7,194,189 
$ 5,969,556 
$ 21,785,237 
$ 6,535,571 
$ 28,320,808 

DRCC COST IN DRCC COST IN DRCC TOTAL 
AVONDALE PHOENIX COST 

SUMMARY 2of13 



Excavation 
Landscaping 
Right of Way 
Basin # I  Right of Way 
Culvert Concrete 
Maintenance Road 
Miscellaneous Items 
Subtotal 
Contingency %30 
Total Cost 

ALTERNATIVE 3 
AVONDALE DRCC, 100-YEAR 2-HOUR RETENTION 

QUANTITY UNIT UNIT COST COST 
403,731 Cubic Yards $ 6 $ 2,422,386 

90.6 Acres $ 78,408 $ 7,103,765 
81.2 Acres $ 100,000 $ 8,120,000 

137.0 Acres $ 6,000 $ 822,000 
2389.0 Cubic Yards $ 669 $ 1,598,241 

14.6 Acres $ 28,314 $ 413,384 
$ 1,305,460 
$21,785,237 
$ 6,535,571 
$28,320,808 

SUMMARY 



ALTERNATIVE 3 
AVONDALE DRCC, 100-YEAR 2-HOUR RETENTION 

COST ESTIMATE FOR BASIN # I  DOWNSTREAM OF DYSART 

Basin Landscaping 24.0 AC $ 78,408 $ 1,881,792 CHANNELLANDSCAPING COST .. 

Parcel Area 137.0 AC $ 6,000 $ 822,000 LAND COST . , . . 

. ' Drain Pipe 500 LF $ . .  55.00 $ 27.500 FROM DIBBLE 
'Manholes 2 EA 4500 $ 9,000 FROM DIBBLE 
Headwall 1 EA $ 1,100 $ 1,100 FROM DIBBLE 

. Inflow Spillway 253572 SF $ 5 $ 1,267,860 FROM DIBBLE 
.. , . . ... 

TOTAL COST . . $ 4,009,252 
% 

. . 

. .  . 

Basin # I  4of13 



ALTERNATIVE 3 
AVONDALE DRCC, 100-YEAR 2-HOUR RETENTION 

COST ESTIMATE FOR DRCC DOWNSTREAM OF DYSART 
ASSUMING 100-YEAR. 2-HOUR RETENTION 
DRCC IN AVONDALE ONLY 

ig Channel Length 
. . channel Discharge 

Channel Slope 
Channel Side Slopes 

Channel Bottom Wldth 
Channel Roughness 

'ID channel Flow Depth 
Channel Freeboard 

Channel Total Depth , Channel excavation area 
Channel Excavation Volume. CY 

i Channel Welted Perimeter 

Channel Top Wldth ig Channel Landscape Area, AC 
I Channel Total Area 

Maintenance ROW, FT 
DRCC Total ROW Width 
DRCC Total Area. AC I Culvert area required 
Culvert width 
Number barrels 
Barrel width 
Culvert Concrete Area 
Culvert number 
Culvert Length 
Total Culvert Concrete, CY 

p 
DOWNSTREAM OF DYSART , 

500 Feet 
847 cfs 

0.0014 FeeVFoot 

6 FseVFoot 
32 feet calculated 

0.04 

4.7 Feet (From Master Plan) 
1.2 Feet (From FCD Standards) 

5.9 Feet 
397.66 
7,364 Cubic Yards 

104 Feet 
103 Feet 
1.2 AC Channel Only 
1.2 AC Channel Only 

50.0 feet assumes 25 feet both sides 
153 Feet 
1.8 Includes maintenance ROW 
95 Square Feet 
19 Feet (Assumes 4-foot height) 
2 

10 Feet 
61 Square Feet 

0.5 
110 Feet 
124 Cubic Yards 



ALTERNATIVE 3 
AVONDALE DRCC, 100-YEAR 2-HOUR RETENTION 

ITEM QUANTITY UNIT UNIT COST COST . , 

Channel Excavation Volume 7,364 CY . $ 6 $ 44.1 84 CHANNEL EXCAVATION COST 
Channel Landscaping 1.4 AC $ 78,408 $ 109,771 CHANNEL LANDSCAPING COST 
Channel Area* 1.8 AC $ . 100,000 $ 180,000 LANDCOST . . 

Culvert Concrete 124CY $ 669 $ 82,956 CULVERTCOST '., 

,I 
Maintenance Road** 0.4 AC $ 28,314 $ 11,326 MAINTENANCE ROAD COST 
Total Cost $ 428,237 TOTAL COST 
* Includes 50-foot Right of Way outside of channel proper. , 

"Two roads, 16-feet wide decom~osed granite. 

DOWNSTREAM OF DYSART 



ALTERNATIVE 3 
AVONDALE DRCC, 100-YEAR 2-HOUR RETENTION 

- 
COST ESTIMATE FOR DRCC FROM DYSART TO EL MIRAGE 
ASSUMING 100-YEAR 2-HOUR RETENTION 
DRCC IN AVONDALE ONLY 

Channel Length 

Channel Discharge 
'Channel Slope 
Channel Side Slopes 
Channel Bottom Width 

Channel Roughness 

'I1 Channel Flow Depth 
Channel Freeboard 
Channel Total Depth 

8 
Channel excavation area 
Channel Excavation Volume, CY 
Channel Wetted Perimeter 
Channel Top Width 
Channel Landscape Area, AC 

I '8 Channel Total Area 
Maintenance ROW, FT 
DRCC Total ROW Width 
DRCC Total Area, AC 
Culvert area required 

i I 
Culveti width 
Number barrels 
Barrel width 
Culvert Concrete Area 
Culvert number 
Culvert Length 
Total Culvert Concrete, CY 

I I 

8 
DYSART TO EL MIRAGE 

5026 Feet 

1078 cfs 

0.0014 FeeVFoot 
6 FeeVFoot 

45 feet calculated 
0.04 
4 7 Feet (From Master Plan) 

1.2 Feet (From FCD Standards) 
5.9 Feet 

474.36 
88.301 Cubicyards 

117 Feet 
116 Feet 
135AC Channel Only 
13.4 AC Channel Only 
50 0 feet assumes 25 feet both sides 
166 Feet 
19.2 Includes maintenance ROW 
121 Square Feet 
24 Feet (Assumes 4-foot height) 
3 
8 Feet 

76 Square Feet 
2 

110 Feet 
619 Cubic Yards 



ALTERNATIVE 3 
AVONDALE DRCC, 1 00-YEAR 2-HOUR RETENTION 

ITEM QUANTIN UNIT UNIT COST COST 
Channel Excavation Volume 88,301 CY $ 6 $ 529,806 CHANNEL EXCAVATION COST 

Channel Landscaping 15.5 AC $ 78,408 $1,215,324 CHANNEL LANDSCAPING COST 

Channel Area* 19.2 AC $ 100,000 $1,920,000 LAND COST 
Culvert Concrete 619 CY $ 669 $ 414,111 CULVERTCOST 
Maintenance Road** 3.7 AC $ 28,314 $ 104,762 MAINTENANCE ROAD COST 

Total Cost $4,184,003 TOTAL COST 
* Includes 50-foot Right of Way outside of channel proper. 
'*Two roads, 16-feet wide decomposed granite. 

DYSART TO EL MIRAGE 



ALTERNATIVE 3 

I I AVONDALE DRCC, 100-YEAR 2-HOUR RETENTION 

COST ESTIMATE FOR DRCC FROM EL MIRAGE TO 115TH AVENUE 
ASSUMING 100-YEAR 2-HOUR RETENTION 

1 DRCC IN AVONDALE ONLY 

Channel Length 
Channel Discharge 
Channel Slope 

Channel Side Slopes 
Channel Bottom Width 
Channel Roughness 

:I Channel Flow Depth 

Channel Freeboard 
Channel Total Depth 
Channel excavation area 

g Channel Excavation Volume, CY 
Channel Wetted Perimeter 
Channel Top WidUl 
Channel Landscape Area, AC 
Channel Total Area I Maintenance ROW, FT 
DRCC Total ROW Width 

1 DRCC Total Area, AC 
Culvert area required 
Culvert width 
Number barrels 
Barrel width 
Culvert Concrete Area 
Culveli number 

9185 Feet 
1073 cfs 

0.0017 FeeflFoot 
6 FeeVFoot 

39 feet calculated 
0.04 

4.7 Feet (From Master Plan) 

1.2 Feet (From FCD standards) 
5.9 Feet 

438.96 
149,328 Cubicyards 

111 Feet 
110 Feet 

23.4 AC Channel Only 
23.2 AC Channel Only 
50.0 feet assumes 25 feet both sides 
160 Feet 

33.7 Includes maintenance ROW 
121 Square Feet 
24 Feet (Assumes 4-foot height) 
3 
8 Feet 

76 Square Feet 
3 

110 Feet 
929 Cubic Yards 

315.84 



ALTERNATIVE 3 
AVONDALE DRCC, 100-YEAR 2-HOUR RETENTION 

ITEM QUANTlN UNIT UNIT COST COST 
Channel Excavation Volume 149,328 CY $ 6 $ 895,968 CHANNEL EXCAVATION COST 
Channel Landscaping 27.0 AC $ 78,408 $2,117,016 CHANNEL LANDSCAPINGCOST 

i 
ChannelArea* 33.7 AC $ 100,000 $3,370,000 LAND COST 

Culvert Concrete 929 CY $ 669 $ 621,501 CULVERTCOST . . 

Maintenance Road** 6.7 AC $ 28,314 $ 189,704 MAINTENANCE ROAD COST'. ; ; '  .. 
Total Cost $7,?94,?89TOTALCOST .' : '  . 

I 
* Includes 50-foot Right of Way outside of channel proper. . , 

**Two roads, 16-feet wide decomposed granite. . . . , 
I 

EL MIRAGE TO 115 10of13 



ALTERNATIVE 3 
AVONDALE DRCC, 100-YEAR 2-HOUR RETENTION 

- 
COST ESTIMATE FOR DRCC FROM 115TH AVENUE TO 107THAVENUE 
ASSUMING 100-YEAR 2-HOUR RETENTION 
DRCC IN AVONDALE ONLY 

Channel Lenglh 

Channel Discharge 
Channel Slope 

i ' 'Channel Side Slopes I ' . . .  Channel Bollom Width 

Channel'Roughness 

Channel Flow Depth i Channel Freeboard 
Channel Total Depth 
Channel excavation area 
Channel Excavation Volume. CY 
Channel Welled Perimeter 
Channel Top Width 
Channel Landscape Area. AC 
Channel Total Area 
Maintenance ROW, FT 
DRCC Total ROW Width 

I DRCC Total Area, AC 
Culvert area required 
Culvert width 
Number barrels 
Barrel width 
Culvert Concrete Area 
Culvert number 
Culvert LengUl 

I Total Culvert Concrete, CY 

5139 Feet 

1312 cfs 
0.0005 FeeUFoot 

6 FeeUFaot 
103 feet calculated 

0 04 

4.8 Feet (Fmm Master Plan) 

1 2 Feet (From FCD Standards) 
6 Feet 

834 
158,738 Cubic Yards 

176 Feet 
175 Feet 

20.8 AC Channel Only 
20.6 AC Channel Only 
50.0 feet assumes 25 feet both sides 
225 Feet 
26 5 Includes maintenance ROW 
146 Square Feet 
29 Feet (Assumes 4-foot height) 

3 
10 Feet 
88 Square Feet 
2 

110 Feet 
717 Cubic Yards 

632.64 



ALTERNATIVE 3 
AVONDALE DRCC, 100-YEAR 2-HOUR RETENTION 

ITEM . . QUANTITY UNIT UNIT COST COST 
Channel Excavation Volume 158,738 CY $ 6 $ 952,428 CHANNEL EXCAVATION COST 
Channel Landscaping 22.7 AC $ 78,408 $1,779,862 CHANNEL LANDSCAPING COST 
Channel Area* 26.5 AC $ 100,000 $2,650,000 LAND COST 
Culvert Concrete 717 CY $ 669 $ 479.673 CULVERTCOST 
Maintenance Road'* 3.8 AC $ 28,314 $ 107,593 MAINTENANCE ROAD COST., 
Total Cost $5,969,556 TOTAL COST 

* Includes 50-foot ~ i g h t  of Way outside of channel proper. . . 

**Two roads, 16-feet wide decomposed granite. . . 

. . 

. . 
. .. , 



ALTERNATIVE 3 
AVONDALE DRCC, 100-YEAR 2-HOUR RETENTION 

'1 ITEM ! 
Channel Excavation Volume 
Channel Landscaping 
Channel Area** 
Culvert Concrete*'* 
Maintenance Road**** 
Total Cost 

I 1 *Assumes I-foot freeboard 
*' Includes 50-foot Right of Way outside of channel proper. 
***Assumes three and a half 4 cell Vx5' culverts 

I '1 ****Two roads, 16-feet wide decomposed granite. 

UNlT UNlT COST 
CY 6 
AC 78408 
.AC 1000o0 
CY 668.75 
AC 28314 . . , . . . . , ,  . . . 

. . 
. .  . 

. . .  , .  . : . .  

. , , . . . . . 

Unit Costs 



ALTERNATIVE 4 
AVONDALE DRCC, FIRST FLUSH RETENTION 

THIS SPREADSHEET PROVIDES THE DETAILED COST ESTIMATE FOR THE DRCC ASSUMING: 

DRCC IN AVONDALE ONLY 
FIRST FLUSH RETENTION ADJACENT TO THE DRCC 

THE SUMMARY SHEET PROVIDES A SUMMARY OF THE DRCC COST BY REACH. 

AVONDALE AND PHOENIX COSTS ARE SEPARATED, AND A 30% CONTINGENCY IS ADDED. 

THE BASIN#I SHEET PROVIDES A COST ESTIMATE OF THE DETENTION BASIN 
DOWNSTREAM OF DYSART. THESE COSTS ARE THE SAME IN ALL SCENARIOS. 

SUBSEQUENT SHEETS PROVIDE QUANTIN ESTIMATES AND COST ESTIMATES FOR EACH 
REACH OF THE DRCC AS DESCRIBED IN THE SHEET NAME, 



ALTERNATIVE 4 
AVONDALE DRCC, FIRST FLUSH RETENTION 

1 6I 
DRCC COST ESTIMATE SUMMARY 

'I 
AVONDALE DRCC, FIRST FLUSH RETENTION 

REACH 
Basin #I 
Downstream of Dysart 
Dysart to El Mirage 
El Mirage to 115th Avenue 
11 5th to 107th 
Avondale Subtotal 
Avondale Contingency 30% 
Avondale Total 

1 
WITH 

CONTINGENCY 
WITHOUT 

CONTINGENCY 

1 
1 
1 
\ 

J 
I 
1 
1 
1 
1 SUMMARY 

TOTAL COST, INCLUDING RIGHT OF WAY 
$ .  4,009,252 
$ 751,635 
$ . 6,095,245 . . 

$ 8,742.088 
$ . 5,969,556 
$ 25,567,776 . . 
$ 7,670,333 . . . . . . 

$ 33,238,109 . .  . 

DRCC COST IN DRCC COST IN DRCC TOTAL 
AVONDALE PHOENIX COST 

$ 33,238,109 $ - $ 33,238,109 



Excavatiorr 
Lantlr,capir~g 
Right of Way 
Gasin It1 Right of Way 
CI t!vert. Concrete 
Mainler~anco Road 
Misr:ollaneous ltorns 
!;uhtotal 
Cc~ritiiigoncy %30 
l o h i  Cot;E 

SUMMARY 

ALTERNATIVE 4 
AVONDALE DRCC, FIRST FLUSH RETENTION 

QUANTITY UNIT UNIT COST COST 
527,258 Cubic Yards $ 6 $ 3,163,548 
103.5 Acres $ 78,408 $ 8,115,228 
94.1 Acres $ 100,000 $ 9,410,000 
137.0 Acres $ 6,000 $ 822,000 
3495.0 Cubic Yards $ 669 $ 2,338,155 
14.6 Acres $ 28,314 $ 413,384 

$ 1,305,460 
$ 25,567,776 
$ 7,670,333 
$ 33,238,109 



ALTERNATIVE 4 
AVONDALE DRCC, FIRST FLUSH RETENTION 

COST ESTIMATE FOR BASIN # I  DOWNSTREAM OF DYSART 

Basin Landscaping 24.0 AC $78,408 $1,881,792 CHANNEL IAND~CAPING COST 
Parcel Area 137.0 AC 5 6,000 $ 822,000 LAND COST 

Drain Pipe 500 LF $ 55.00 $ 27,500 FROM DIBBLE 
Manholes 2 EA 4500 $ 9,000 FROM DIBBLE 
Headwall 1 EA $ 1,100 $ 1.100 FROM DIBBLE 
Inflow Spillway 253572 SF $ 5 $1,267.860 FROM DIBBLE 

TOTAL COST $4,009,252 

Basin # I  4of13 



ALTERNATIVE 4 : . ' 
AVONDALE DRCC, FIRST FLUSH RETENTION 

COST ESTIMATE FOR DRCC DOWNSTREAM OF DYSART , . 

ASSUMING FIRST FLUSH RETENTION 
DRCC IN AVONDALE ONLY . . 

. . 

. . 
Channel Length 500 Feet 
Channel Discharge 2273 cfs 

. . Channel Slope . . 
0.0014 FeeVFoot 

Channel Side Slopes 6 FeeUFoot 
Channel Boliom Width 112 feet calculated 

Channel Roughness 0.04 
Channel Flow Depth 4.7 Feet (From Master Plan) 
Channel Freeboard 1.2 Feet (From FCD Standards) 
ChannelTotal Depth 5.9 Feet 
Channel excavation area 869.66 
Channel Excavation Volume, CY 16.105 Cubic Yards 
Channel Wetted Perimeter 184 Feet 
Channel Top Width 183 Feet 
Channel Landscape Area, AC 2.1 AC Channel Only 
Channel Total Area 2.1 AC Channel Only 
Maintenance ROW, FT 50.0 feet assumes 25 feet both sldes 
DRCC Total ROW Width 233 Feet 
DRCC Total Area. AC 2.7 Includes malntenance ROW 
Culvert area required 256 Square Feet 
Culvert width 51 Feet (Assumes Cfoot helght) 
Number barrels 5 
Banel width 10 Feet 
Culvert Concrete Area 142 Square Feet 
Culverl number 0.5 
Culvert Length 110 Feet 
Total Culvert Concrete, CY 289 Cubic Yards 

DOWNSTREAM OF DYSART 
5of13 



ALTERNATIVE 4 
AVONDALE DRCC, FIRST FLUSH RETENTION 

ITEM QUANTlN UNIT UNIT COST COST 'l Channel Excavation Volume 16,105 CY $ 6 $ 96,630 CHANNEL EXCAVATION COST 
Channel Landscaping 2.3 AC $ 78,408 $ 180,338 CHANNEL LANDSCAPING COST 
Channel Area' 2.7 AC $ 100,000 $ 270,000 LANDCOST 

< Culvert Concrete 289 CY $ 669 $ 193,341 CULVERTCOST 

Maintenance Road** 0.4 AC $ 28,314 $ 11,326 MAINTENANCE ROAD COST 
Total Cost $ 751,635 TOTALCOST 
* Includes 50-foot Right of Way outside of channel proper. 
**Two roads, 16-feet wide decomposed granite. 

DOWNSTREAM OF DYSART 60f13 



ALTERNATIVE 4 
AVONDALE DRCC. FIRST FLUSH RETENTION 

COST ESTIMATE FOR DRCC FROM DYSART TO EL MIRAGE 
ASSUMING FIRST FLUSH RETENTION 
DRCC IN AVONDALE ONLY 

Channel Length 
Channel Discharge 
Channel Slope 
Channel Side Slopes 
Channel Bottom Width 
Channel Roughness 
Channel Flow Depth 
Channel Freeboard 
Channel Total Depth 
Channel excavallon area 
Channel Excavation Volume, CY 
Channel Welied Perimeter 
Channel Top Width 
Channel Landscape Area, AC 
Channel Total Area 
Maintenance ROW, FT 
DRCC Total ROW Width 
DRCC Total Area, AC 
Culvert area required 
Culvert width 
Number barrels 
B~rre i  width 
Culvert Concrete Area 
Culvert number 
Culvert Length 
Total Culvert Concrete, CY 

5026 Feet 
2087 cfs AVERAGE 

0.0014 FeeUFoot 

6 FeeVFwt 
102 feet calculated 

0.04 

4.7 Feet (Fmm Master Plan) 
1.2 Feet (From FCD Standards) 
5.9 Feet 

810.66 
150,903 Cubic Yards 

174 Feet 
173 Feet 

20.1 AC Channel Only 
20 0 AC Channel Only 
50.0 feet assumes 25 feet both sides 
223 Feet 
25 7 Includes malntenance ROW 
235 Square Feet 
47 Feet (Assumes 4-foot height) 
6 
8 Feet 

145 Square Feet 
2 

110 Feet 
1181 Cubic Yards 

DYSART TO EL MIRAGE 



ALTERNATIVE 4 
AVONDALE DRCC, FIRST FLUSH RETENTION 

ITEM QUANTITY UNIT UNIT COST COST 
Channel Excavation Volume 150,903 CY $ 6 $ 905,418 CHANNEL EXCAVATION COST 
Channel Landscaping 22.0 AC $ 78,408 $1,724,976 CHANNEL LANDSCAPING COST 
Channel Area* 25.7 AC $ 100,000 $2,570,000 LAND COST 
Culvert Concrete 1182CY $ 669 $ 790,089 CULVERT COST 
Maintenance Road** 3.7 AC $ 28,314 $ 104,762 MAINTENANCE ROAD COST 
Total Cost $6,095,245 TOTAL COST 
* Includes 50-foot Right of Way outside of channel proper. 
**Two roads, 16-feet wide decomposed granite. 

DYSART TO EL MIRAGE 80f13 



ALTERNATIVE 4 
AVONDALE DRCC, FIRST FLUSH RETENTION 

COST ESTIMATE FOR DRCC FROM EL MIRAGE TO 115TH AVENUE 
ASSUMING FIRST FLUSH RETENTION 
DRCC IN AVONDALE ONLY 

Channel Length 
Channel Discharge 
Channel Slope 
Channel Side Slopes 
Channel Bottom Width 
Channel Roughness 
Channel Flow Depth 
Channel Freeboard 
Channel Total DepUl 
Channel excavauon area 
Channel ExcavaUon Volume. CY 
Channel Welied Perimeter 
Channel Top Width 
Channel Landscape Area, AC 
Channel Total Area 
Maintenance ROW. FT 
DRCC Total ROW Wtdth 
DRCC Total Area. AC 
Culvert area requlred 
Culvert width 
Number barrels 
Barrel wldth 
Culvert Concrete Area 
Culvert number 
Culvert Length 
Total Culvert Concrete, CY 

9185 Feet 
1580 ds AVERAGE 

0.0017 FeeUFoot 
6 FeeVFoot 

65 feet calculated 

0.04 
4.7 Feet (Fmm Master Plan) 
1.2 Feet (From FCD Standards) 
5 9 Feet 

592.36 
201,512 CublcYards 

137 Feet 
136 Feet 

28.9 AC Channel Only 
28.7 AC Channel Only 
50.0 feet assumes 25 feet both sides 
186 Feet 

39.2 Includes maintenance ROW 
178 Square Feet 
36 Feet (Assumes 4-foot helght) 
4 
9 Feet 

I07  Square Feet 
3 

110 Feet 
1308 CubicYards 

438.04 

EL MIRAGE TO 115 



ALTERNATIVE 4 
AVONDALE DRCC, FIRST FLUSH RETENTION 

ITEM QUANTITY UNIT UNIT COST 
Channel Excavation Volume 201,512 CY $ 6 
Channel Landscaping 32.5 AC $ 78,408 
Channel Area* 39.2 AC $ 100,000 
Culvert Concrete 1308 CY $ 669 
Maintenance Road** 6.7 AC $ 28,314 
Total Cost 
* Includes 50-foot Right of Way outside of channel proper. 
**Two roads, 16-feet wide decomposed granite. 

EL MIRAGE TO 115 

COST 
$1,209,072 CHANNEL EXCAVATION COST 
$2,548,260 CHANNEL LANDSCAPING COST 
$3,920,000 LAND COST 

$ 875,052 CULVERT COST 

$ 189,704 MAINTENANCE ROAD COST 
$8,742,088 TOTAL COST 

1 Oof 13 



ALTERNATIVE 4 
AVONDALE DRCC. FIRST FLUSH RETENTION 

COST ESTIMATE FOR DRCC FROM 115TH AVENUETO 10TTH AVENUE 
ASSUMING FIRST FLUSH RETENTION 
DRCC IN AVONDALE ONLY 

Channel Length 
Channel Dlscharge 

Channel Slope 
Channel Slde Slopes 
Channel Bottom Width 

Channel Roughness 

Channel Flow Depth 
Channel Freeboard 

Channel Total Depth 
Channel excavation area 
Channel Excavation Volume, CY 
Channel Wened Perimeter 
Channel Top Wldth 
Channel Landscape Area. AC 
Channel Total Area 
Maintenance ROW, FT 
DRCC Total ROW Width 
DRCC Total Area. AC 
Culvert area required 
Culvert width 
Number barrels 
Barrel width 
Culvert Concrete Area 
Culvert number 
Culvert Length 
Total Culvert Concrete. CY 

5139 Feet 
1312 cfs 

0.0005 FeeVFoot 

6 FeeVFoot 
103 feet calculated 

0.04 

4.8 Feet (From Master Plan) 

1.2 Feet (From FCD Standards) 
6 Feet 

834 
158,738 Cubic Yards 

176 Feet 
175 Feet 

20.8 AC Channel Only 
20.6 AC Channel Only 
50.0 feet assumes 25 feet both sldes 
225 Feet 
26.5 Includes maintenance ROW 
146 Square Feet 
29 Feet (Assumes 44001 height) 
3 

10 Feet 
88 Square Feet 
2 

110 Feet 
717 Cublc Yards 

632.64 



ALTERNATIVE 4 
AVONDALE DRCC, FIRST FLUSH RETENTION 

ITEM QUANTITY UNIT UNIT COST COST 
Channel Excavation Volume 158,738 CY $ 6 $ 952,428 CHANNEL EXCAVATION COST 
Channel Landscaping 22.7 AC $ 78,408 $1,779,862 CHANNEL MNDSCAPING COST 
Channel Area* 26.5 AC $ 100,000 $2,650.000 LAND COST 
Culvert Concrete 717CY $ 669 $ 479,673 CULVERTCOST 
Maintenance Road** 3.8 AC $ 28,314 $ 107.593 MAINTENANCE ROAD COST 
Total Cost $5,969,556 TOTAL COST 

Includes 50-foot Right of Way outside of channel proper. 
**Two mads, 16-feet wide decomposed granite. 



ALTERNATIVE 4 
AVONDALE DRCC, FIRST FLUSH RETENTION 

ITEM UNIT UNIT COST 
Channel Excavation Volume CY 6 
Channel Landscaping AC 78408 
Channel Areaa* AC I00000 
Culvert Concrete*** CY 668.75 
Malntenance Road**** AC 28314 
Total Cost 
*Assumes I-foot freeboard 
'* Includes 50-foot Right of Way outside of channel proper. 
**Assumes three and a half 4 cell Wx5' culverts 
'**'Two roads, 16-feet wide decomposed granite. 

Unit Costs 



ALTERNATIVE 5 
FIRST FLUSH RETENTION, NO 95TH AVENUE BASIN 

THIS SPREADSHEET PROVIDES THE DETAILED COST ESTIMATE FOR THE DRCC ASSUMING: 

FULL DRCC IN AVONDALE AND PHOENIX 
FIRST FLUSH RETENTION ADJACENT TO THE DRCC 
NO 95TH AVENUE BASIN 

THE SUMMARY SHEET PROVIDES A SUMMARY OF THE DRCC COST BY REACH. 

AVONDALE AND PHOENIX COSTS ARE SEPARATED, AND A 30% CONTINGENCY IS ADDED. 

THE BASIN#$ SHEET PROVIDES A COST ESTIMATE OF THE DETENTION BASIN 
DOWNSTREAM OF DYSART. THESE COSTS ARE THE SAME IN ALL SCENARIOS. 

SUBSEQUENT SHEETS PROVIDE QUANTITY ESTIMATES AND COST ESTIMATES FOR EACH 
REACH OF THE DRCC AS DESCRIBED IN THE SHEET NAME. 



ALTERNATIVE 5 
FIRST FLUSH RETENTION, NO 95TH AVENUE BASIN - 

DRCC COST ESTIMATE SUMMARY . . 

FIRST FLUSH RETENTION, NO 91ST AVENUE BASIN . .  . 
REACH : TOTAL COST,lNCLUDlNG RIGHT OF WAY 
Basin # I  $ 4,009,252 

I, 
$ Downstream of Dysart 751,635 , . . . .  

Dysart to El Mirage $ 6,219,180 
El Mirage to I 1  5th Avenue $ 10,114,051 

I 
115th to 107th .. . $ 8,969.950 . . . .. .. . 
Avondale Subtotal $ 30,064,068 
Avondale Contingency 30% $ 9,019.220 . , 

. " I  
, . 

Avondale Total $ 39,083,288 . . . ,  .. 
107th to 99th $ 5.016,805 , . 

' ' 99thto 91st $ 4,784,432 ., 

91st to 83rd . $ . 4,807,062 , . , 

I 
83rd to 75th $ 3,764,746 . . . , . . 
Phoenix Channel Subtotal $ 18,373,045 . , , ,. . : ,. . , 

Phoenix Contingency 30% $ 5,511,914 ,,,. ... 

1 
Phoenix Total $ 23,884,959 
TOTAL $ 62,968,247 , I 

WITH 
CONTINGENCY 

WITHOUT 
CONTINGENCY 

SUMMARY 

DRCC COST IN DRCC COST IN DRCC TOTAL 
AVONDALE PHOENIX COST 

$ 39,083,288 $ 23,884,959 $ 62,968,247 

$ 30,064,068 $ 18,373,045 $ 48,437,113 
I 



Excavation 
Landscaping 11 Right of Way 
Basin # I  Right of Way 
Culvert Concrete 
Maintenance Road 
Miscellaneous Items 
Subtotal 
Contingency %30 
Total Cost 

i I 
!I 
i ;I 
9 SUMMARY 

'1 

ALTERNATIVE 5 
FIRST FLUSH RETENTION, NO 95TH AVENUE BASIN 

QUANTITY UNIT UNIT COST COST 
1,090,346 Cubic Yards $ 6 $ 6,542,076 

188.3 Acres $ 78,408 $14,764.226 
194.4 Acres $ 100.000 $19,440,000 

137 Acres $ 6,000 5 822.000 
7042.0 Cubic Yards $ 669 $ 4,711,098 

30.1 Acres $ 28,314 $ 852,251 
$ 1,305,460 
$48,437,113 
$14,531,134 
$62,968,247 



ALTERNATIVE 5 
FIRST FLUSH RETENTION, NO 95TH AVENUE BASIN 

COST ESTIMATE FOR BASIN #I DOWNSTREAM OF DYSART 

Basin Land 24.0 AC $ 78,408 $1,881,792 CHANNEL LANDSCAPING COST 
Parcel Arei 137.0 AC $ 6,000 $ 822,000 LANDCOST 
Drain Plpe 500 LF $ 55.00 $ 27,500 FROM DIBBLE 
Manholes 2 EA 4500 $ 9,000 FROM DIBBLE 
Headwall 1 EA $ 1,100 $ 1,100 FROM DIBBLE 
Inflow Spill' 253572 SF $ 5 $1,267,860 FROM DIBBLE 

TOTAL COST $4,009,252 

Basin # I  4of21 



a 
ALTERNATIVE 5 

FIRST FLUSH RETENTION, NO 95TH AVENUE BASIN 

COST ESTIMATE FOR DRCC DOWNSTREAM OF DYSART 
ASSUMING FIRST FLUSH RETENTION AND NO SISTAVENUE BASIN 

Channel Length 
Channel Discharge 
Channel Slope 

Channel Side Slopes 
Channel Bonom Width 
Channel Roughness 

8 Channel Flow Depth 
Channei Freeboard 

i 
ChannelTatal Depth 
Channel excavation area ,I Channel Excavation Volume 
Channel Welted Perimeter 
ChannelTop Width 
Channel Landscape Area 
Channel Total Area 
Maintenance ROW, FT 
DRCCTotai ROW Width 
DRCC Total Area, AC 
Culvert area required 
Culvert width 
Number barrels 
Barrel width 
Cuiverl Concrete Area 
Culverl number 

500 Feet 
2273 cfs 

0.0014 FeeUFoot 

6 FeeUFoot 

112 feet 
0.04 

4 7 Feet (From Master Pian) 
1.2 Feet (From FCD Standards) 

5.9 Feet 
869.66 
16,105 Cubicyards 

184 Feet 
183 Feet 
2 1  AC Channel Only 
2.1 AC Channel Only 

50 0 feet assumes 25 feet both sides 
233 Feet 
2 7 Includes maintenance ROW 

256 Square Feet 
51 Feet (Assumes 4-foot height) 
5 

10 Feet 
142 Square Feet 
0 5 
110 Feet 
289 Cublc Yards 

a DOWNSTREAM OF DYSART 



ALTERNATIVE 5 
FIRST FLUSH RETENTION, NO 95TH AVENUE BASIN 

ITEM QUANTITY UNIT UNIT COST COST 
Channel Excavation Volume 16.105 CY $ 6 $ 96,630 

. , Channel Landscaping 2.3 AC $ 78,408 $ 180.338 
Channel Area* 2.7 AC $ 100,000 $ 270,000 
Culvert Concrete 289 CY $ . 669 $ 193.341 
Maintenance Road** 0.4 AC $ 28,314 $ 11,326 
Total Cost . $ 751,635 . . 

I 
* Includes 50-foot Right of Way outside of channel proper. 
**Two roads, 16-feet wide decomposed granite. ;I  

DOWNSTREAM OF DYSART 



ALTERNATIVE 5 
FIRST FLUSH RETENTION, NO 95TH AVENUE BASIN 

COST ESTIMATE FOR DRCC FROM DYSARTTO EL MIRAGE 
ASSUMING FIRST FLUSH RETENTION AND NO 91STAVENUE BASIN 

Channel Length 
Channel Discharge 

Channel Slope 
Channel Side Slopes 
Channel Bottom Width 

'Channel Roughness 

1 Channel Flow Depth 
Channel Freeboard 
Channel Total DepUl 
Channel excavation area 'a' Channel Excavation Volume, CY 
Channel Wetted Perimeter 
Channel Top Width 
Channel Landscape Area, AC 

1 Channel Total Area 
Maintenance ROW. FT 
DRCC Total ROW Width 
DRCC Total Area. AC 

I Culvert area required 
Culvert width 
Number barrels 
Barrel width 
Culvert Concrete Area 
Culvert number 
Culvert Lenath - 
Total Culvert Concrete. CY 

5026 Feet 
2180 cis AVERAGE 

0.0014 FeeUFoot 
6 FeeUFoot 

107 feet calculated 
0.04 
4 7 Feet (From Master Plan) 
1.2 Feet (From FCD Standards) 

5.9 Feet 
840.16 

156,394 Cubic Yards 
179 Feet 
178 Feet 

20 7 AC Channel Only 
20.5 AC Channel Only 
50 0 feet assumes 25 feet both sldes 
228 Feet 

26.3 Includes maintenance ROW 
246 Square Feet 
49 Feet (Assumes 4-foot hetght) 
5 

10 Feet 
142 Square Feet 

2 
110 Feet 

1157 Cubic Yards 

g 
DYSART TO EL MIRAGE 



ALTERNATIVE 5 
FIRST FLUSH RETENTION. NO 95TH AVENUE BASIN 

ITEM QUANTITY UNIT UNIT COST COST 
Channel Excavation Volume' 156,394 CY $ 6 $ 938,364 CHANNEL EXCAVATION COST 
Channel Landscaping 22.6 AC $ 78,406 $1,772,021 CHANNEL LANDSCAPING COST . . 
Channel Area* 26.3 AC 5 100,000 $2,630,000 LAND COST 
Culvert Concrete 1157CY 5 669 $ 774,033 CULVERTCOST . . 
Maintenance Road" 3.7 AC $ 28,314 $ 104,762 MAINTENANCE ROAD COST - , .. 

Total Cost $6,219,180 TOTAL COST 
* Includes 50-foot Right of Way outside of channel proper. . . 

T w o  roads, 16-feet wide decomposed granite. . . . .  . 

DYSART TO EL MIRAGE 8of21 



ALTERNATIVE 5 
FIRST FLUSH RETENTION, NO 95TH AVENUE BASIN 

COST ESTIMATE FOR DRCC FROM EL MIRAGE TO 115TH AVENUE 
ASSUMING FIRST FLUSH RETENTION AND NO 91ST AVENUE BASIN 

Channel Length 

Channel Discharge 
Channel Slope 

Channel Side Slopes 
Channel Bottom WidU? 
Channel Roughness 

Channel Flow Depth 
Channel Freeboard 
Channel Total Depth 
Channel excavation area 
Channel Excavation Volume, CY 
Channel Welted Perimeter 
Channel Top Wldth 
Channel Landscape Area. AC 
Channel Total Area 
Maintenance ROW, FT 
DRCC Total ROW Wldth 
DRCC Total Area. AC 
Culvert area required 
Culvert width 
Number barrels 
Barrel width 
Culvert Concrete Area 
Culvert number 
Culvert Length 
Total Culvert Concrete, CY 

EL MIRAGE TO 115 

9185 Feet 

2145 cfs 
0.0017 FeeVFoot 

6 FeeVFoot 
94 feet calculated 

0 04 

4.7 Feet (From Master Plan) 
1.2 Feet (From FCD Standards) 

5.9 Feet 
763 46 

259,718 Cubicyards 
166 Feet 
165 Feet 

35.0 AC Channel Only 
34 8 AC Channel Only 
50 0 feet assumes 25 feet both sides 
215 Feet 
45 3 Includes maintenance ROW 
242 Square Feet 
48 Feet (Assumes 4-foot height) 
4 
8 Feet 

99 Square Feet 
3 

110 Feet 
1210 Cublc Yards 

574 34 



ALTERNATIVE 5 
FIRST FLUSH RETENTION, NO 95TH AVENUE BASIN , 

1 
ITEM QUANTITY UNIT UNIT COST COST . . g 
Channel Excavation Volume 259,718 CY $ 6 $ 1,558;308 CHANNEL EXCAVATION COST 
Channel Landscaping 38.6 AC $ ..78,408 $ 3,026,549 CHANNEL LANDSCAPING COST. : , . 

Channel Area* 45.3 AC $ 100,000 $ 4,530,000 LAND COST 
Culvert Concrete 1210 CY $ 669 $ 809,490 CULVERTCOST . . 

I 
Maintenance Road** 6.7 AC $ 28,314 $ 189,704 MAINTENANCE ROAD COST. , .. 

Total Cost $10,114,051 TOTAL COST 
* Includes 50-foot Right of Way outside of channel proper. . . 

"Two roads, 16-feet wide decomposed granite. 
I 
I 

. .  . 

. . 

I 
. .. 

~: . 

.. 

I 
1 
I 
i 
I 
I 
I 
I 
1 

EL MIRAGE TO 11 5 100f21 I 
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I 
ALTERNATIVE 5 

FIRST FLUSH RETENTION, NO 95TH AVENUE BASIN 

COST ESTIMATE FOR DRCC FROM 115TH AVENUE TO 107TH AVENUE 
ASSUMING FIRST FLUSH RETENTION AND NO 91STAVENUE BASIN 

Channel Length 
Channel Discharge 

Channel Slope 

Channel Side Slopes 
Channel Bollom Width 

Channel Roughness 
Channel Flow Depth 

Channel Freeboard 
Channel Total Depth 
Channel excavation area 
Channel Excavation Volume. CY 
Channel Welled Perimeter 
Channel Top Width 
Channel Landscape Area. AC 
Channel Tqtal Area 
Maintenance ROW. FT 
DRCC Total ROW Width 
DRCC Total Area, AC 
Culvert area required 
Culvert width 
Number barrels 
Barrel width 
Culvert Concrete Area 
Culvert number 
Culvert Length 
Total Culvert Concrete, CY 

5139 Feet 

2368 cfs 
0 0005 FeeUFoot 

6 FeeUFoot 

197 feet calculated 
0 04 

4.8 Feet (From Master Plan) 
1 2 Feet (From FCD Standards) 

6 Feet 
1398 

266,086 Cubic Yards 
270 Feet 
269 Feet 
31.9 AC Channel Only 
31 7 AC Channel Only 
50 0 feet assumes 25feet both sides 
319 Feet 

37 6 Includes maintenance ROW 
263 Square Feet 
53 Feet (Assumes '$-foot height) 
6 
9 Feet 

157 Square Feet 
2 

110 Feet 
1279 Cubic Yards 

1083.84 



ALTERNATIVE 5 
FIRST FLUSH RETENTION, NO 95TH AVENUE BASIN 

ITEM QUANTllY UNIT UNIT COST COST 
Channel Excavation Volume 266.086 CY $ 6 $1,596,516 CHANNEL D(CAVATION'COST 
Channel Landscaping 33.8 AC $ 78.408 $2,650,190 CHANNEL LANDSCAPING COST 
Channel Area* 37.6 AC $ 100,000 $3,760,000 LAND COST 
Culvert Concrete 1279 CY $ 669 $ 855,651 CULVERTCOST , . 

Maintenance Road** 3.8 AC $ 28,314 $ 107,593 MAINTENANCE ROAD COST 
Total Cost . . . . $8,969,950 TOTAL COST 
* Includes 50-foot Right of Way outside of channel proper. 
**Two roads, 16-feet wide decomposed granite. 

,.. 
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ALTERNATIVE 5 
FIRST FLUSH RETENTION, NO 95TH AVENUE BASIN 

COST ESTIMATE FOR DRCC FROM 107TH AVENUE TO 99TH AVENUE 
ASSUMING FIRST FLUSH RETENTION AND NO 91ST AVENUE BASIN 

Channel LengUl 

Channel Discharge 
Channel Slope 
Channel Side Slopes 
Channel Bonom Width 
Channel Roughness 

Channel Flow Depth 
Channel Freeboard 
Channel Total Deplh 
Channel excavation area 
Channel Excavation Volume, CY 
Channel Wened Perimeter 
Channel Top Width 
Channel Landscape Area, AC 
Channel Total Area 
Mahlenance ROW, FT 
DRCC Total ROW Width 
DRCC Total Area. AC 
Culvert area required 
Culvert width 
Number barrels 
Barrel width 
Culvert Concrete Area 
Culverl number 
Culvert Length 
Total Culvert Concrete. CY 

5155 Feel 

1964 cfs AVERAGE 

0.0032 FeeVFoot 
6 FeeUFoot 

61 feet calculated 
0.04 

4.6 Feet (Fmm Master Plan) 
1.3 Feet (Fmm FCD Standards) 
5 9 Feet 

568 76 
108,591 Cubicyards 

133 Feet 
132 Feet 
157AC Channel Only 
15.6 AC Channel Only 
50.0 feet assumes 25 feet both sides 
182 Feet 

21 5 Includes maintenance ROW 
221 Square Feet 
44 Feet (Assumes 4-foot height) 
5 
9 Feet 

132 Square Feet 
2 

110 Feet 
1076 Cubic Yards 

407.56 



ALTERNATIVE 5 
FIRST FLUSH RETENTION, NO 95TH AVENUE BASIN 

ITEM QUANTIW UNIT UNIT COST COST 
Channel Excavation Volume 108,591 CY $ 6 $ 651,546 CHANNEL EXCAVATION COST 
Channel Landscaping 17.7 AC $ 78,408 $1,387,822 CHANNEL LANDSCAPING COST 
Channel Area* 21.5 AC $ 100,000 $2,150,000 LANDCOST 
Culvert Concrete 1076 CY $ 669 $ 719,844 CULVERTCOST 
Maintenance Road*" 3.8 AC $ 28,314 $ 107,593 MAINTENANCE ROAD COST 
Total Cost $5,016,805 TOTAL COST 
* includes 50-foot Right of Way outslde of channel proper. 
**Two roads, 16-feet wide decomposed granite. 



ALTERNATIVE 5 

I FIRST FLUSH RETENTION, NO 95TH AVENUE BASIN 

COST ESTIMATE FOR DRCC FROM 99TH AVENUE TO 91STAVENUE 

I 
ASSUMING FIRST FLUSH RETENTION AND NO 91STAVENUE BASIN 

Channel Length 

Channel Discharge 
Channel Slope 

I Channel Side Slopes 
Channel Bottom Width 

Channel Roughness 

I Channel Flow Depth 
Channel Freeboard 

Channel Total Depth 

I 
Channel excavation area 
Channel Excavation Volume, CY 
Channel Welted Perimeter 
Channel Top Width 

I 
Channel Landscape Area, AC 
Channel Total Area 
Maintenance ROW, FT 
DRCC Total ROW Width 

I) DRCC Total Area. AC 
Culvert area required 
Culvert width 
Number barrels 

I Barrel width 
Culvert Concrete Area 
Culvert number 
Culvert Length 

I Total Culvert Concrete, CY 

5107 Feet 

1548 cfs 
0.0021 FeeUFoot 

6 FeeVFoot 
59 feet calculated 

0.04 

4.6 Feet (From Master Plan) 
1 2 Feet (From FCD Standards) 
5.8 Feet 

544 04 
102,904 Cubic Yards 

130 Feet 
129 Feet 

152  AC Channel Only 
151 AC Channel Only 
50.0 feet assumes 25 feet both sides 
179 Feet 

21.0 Includes maintenance ROW 
177 Square Feet 
35 Feet (Assumes 4-foot height) 
5 
7 Feet 

112 Square Feet 
2 

110 Feet 
913 Cubic Yards 



ALTERNATIVE 5 
FIRST FLUSH RETENTION, NO 95TH AVENUE BASIN 

ITEM QUANTITY UNIT UNIT COST 
Channel Excavation Volume 102,904 CY $ 6 
Channel Landscaping 17.2 AC $ 78,408 
Channel Area* 21.0 AC $ 100,000 
Culvert Concrete 913 CY $ 669 
Maintenance Road** 3.8 AC $ 28,314 
Total Cost 
* Includes 50-foot Right of Way outside of channel proper. 
'*Two roads, 16-feet wide decomposed granite. 

COST 
$ 617,424 CHANNEL EXCAVATION COST 

$1,348,618 CHANNEL LANDSCAPING COST 

$2,100,000 IAND COST 

$ 620,797 CULVERT COST 

$ 107,593 MAINTENANCE ROAD COST 
$4,784,432 TOTAL COST 



ALTERNATIVE 5 
FIRST FLUSH RETENTION, NO 95TH AVENUE BASIN 

COST ESTIMATE FOR DRCC FROM 91ST AVENUE TO 83RD AVENUE 
ASSUMING FIRST FLUSH RETENTION AND NO 91STAVENUE BASIN 

Channel Lenglh 
Channel Discharge 
Channel Slope 

Channel Side Slopes 
Channel Bonom Wldth 
Channel Roughness 

Channel Flow Depth 
Channel Freeboard 

ChannelTotal DepUl 
Channel excavation area 
Channel Excavation Volume. CY 
Channel Welled Perimeter 
Channel Top Wldth 
Channel Landscape Area. AC 
Channel Total Area 
Maintenance ROW. FT 
DRCC Total ROW Wldth 
DRCC Total Area, AC 
Culvert area required 
Culvert width 
Number barrels 
Barrel width 
Culvert Concrete Area 
Culverl number 
Culve!i Length 
Total Culvert Concrete, CY 

5017 Feet 

1081 Cfs AVERAGE 
0.0007 FeeVFoot 

6 FeetlFoot 

67 feet calculated 
0.04 
4.8 Feet (From Master Plan) 

1.2 Feet (From FCD Standards) 
6 Feet 

618 
114,834 Cubic Yards 

140 Feet 
139 Feet 
16.1 AC Channel Only 
160AC Channel Only 
50 0 feet assumes 25 feet both sides 
189 Feet 

21.8 Includes maintenance ROW 
120 Square Feet 
24 Feet (Assumes 4-foot height) 
3 
8 Feet 

76 Square Feet 
2 

110 Feet 
619 Cubic Yards 



ALTERNATIVE 5 
FIRST FLUSH RETENTION, NO 95TH AVENUE BASIN 

ITEM QUANTITY UNIT UNIT COST COST 
Channel Excavation Volume 114,834 CY $ 6 $ 689,004 CHANNEL EXCAVATION COST 
Channel Landscaping 18.1 AC $ 78,408 $1,419,185 CHANNEL LANDSCAPING COST 
Channel Area* 21.8 AC $ 100,000 $2,180,000 LAND COST 
Culvert Concrete 619 CY $ 669 $ 414.111 CULVERTCOST 
Maintenance Roada* 3.7 AC $ 28,314 $ 104,762 MAINTENANCE ROAD COST 
Total Cost $4,807,062 TOTAL COST 
* Includes 50-foot Right of Way outside of channel proper. 
**Two roads, 16-feet wide decomposed granite. 



I 
ALTERNATIVE 5 

I FIRST FLUSH RETENTION, NO 95TH AVENUE BASIN 

COST ESTIMATE FOR DRCC FROM 83RD AVENUE TO 75TH AVENUE 
ASSUMING FiRST FLUSH RETENTION AND NO 91ST AVENUE BASIN 

I 
Channel Length 
Channel Discharge 
Channel Slope 
Channel Side Slopes 

Channel Bottom Width 
Channel Roughness 

Channel Flow Depth 
Channel Freeboard 

Channel Total Depth 
Channel excavation area 
Channel Excavation Volume. CY 
Channel Wetted Perimeter 
Channel Top Width 
Channel Landscape Area, AC 
Channel Total Area 
Maintenance ROW, FT 
DRCC Total ROW Wldth 
DRCC Total Area, AC 
Culvert area required 
Culvert width 
Number barrels 
Barrel width 
Culvert Concrete Area 
Culvert number 
Culvert Length 
Total Culvert Concrete, CY 

5739 Feet 

613 ds 
0.0015 FeeVFoot 

6 FeeVFoot 
17 feet calculated 

0.04 

4.7 Feet (From Master Plan) 
1.2 Feet (From FCD Standards) 

5.9 Feet 
309.16 

65,714 CubicYards 
89 Feet 
88 Feet 

11.7 AC Channel Only 
11.6 AC Channel Only 
50.0 feet assumes 25 feet both sides 
138 Feet 
18.2 Includes maintenance ROW 

69 Square Feet 
14 Feet (Assumes 4-foot height) 
2 
7 Feet 

49 Square Feet 
2.5 
110 Feet 
499 CubicYards 



ALTERNATIVE 5 
FIRST FLUSH RETENTION, NO 95TH AVENUE BASIN 

ITEM QUANTIW UNIT UNIT COST COST 
Channel Excavation Volume 65,714 CY $ 6 $ 394,284 CHANNEL EXCAVATION COST 
Channel Landscaping 14.0 AC $ 78,408 $1,097,712 CHANNEL LANDSCAPING COST 
Channel Area* 18.2 AC $ 100,000 $1,820,000 LAND COST 
Culvert Concrete 499 CY $ 669 $ 333,831 CULVERTCOST 
Maintenance Road** 4.2 AC $ 28,314 $ 118,919 MAINTENANCE ROAD COST 
Total Cost $3,764,746 TOTAL COST 
* Includes 50-foot Right of Way outside of channel proper. 
**Two roads, 1Sfeet wide decomposed granite. 



ALTERNATIVE 5 
FIRST FLUSH RETENTION, NO 95TH AVENUE BASIN 

I ITEM UNIT UNIT COST 
Channel Excavation Volume CY $ 6 
Channel Landscaping AC $ 78,408 

I Channel Area" AC $ 100,000 
Culvert Concrete*** CY $ 669 
Maintenance Road***' AC $ 28,314 

[I unit costs 



ALTERNATIVE 6 
AVONDALE DRCC, 100-YEAR PHOUR RETENTION, 100 YEAR CULVERTS IN PHOENIX 

THIS SPREADSHEET PROVIDES THE DETAILED COST ESTIMATE FOR THE DRCC ASSUMING: 
i ( 

DRCC IN AVONDALE ONLY 
100-YEAR, 2-HOUR RETENTION ADJACENT TO THE DRCC IN AVONDALE 
FIRST FLUSH RETENTION ADJACENT TO THE DRCC IN PHOENIX 
EXISTING RETENTION IN THE DRCC ALIGNMENT IN THE C I N  OF PHOENIX 
CONVERTED TO RETENTION USING 100-YEAR CULVERTS AT MAJOR ROADWAYS 

THE SUMMARY SHEET PROVIDES A SUMMARY OF THE DRCC COST BY REACH. 

AVONDALE AND PHOENIX COSTS ARE SEPARATED, AND A 30% CONTINGENCY IS ADDED. 

THE BASIN#I SHEET PROVIDES A COST ESTIMATE OF THE DETENTION BASIN 
DOWNSTREAM OF DYSART. THESE COSTS ARE THE SAME IN ALL SCENARIOS. 11 
SUBSEQUENT SHEETS PROVIDE QUANTITY ESTIMATES AND COST ESTIMATES FOR EACH 
REACH OF THE DRCC AS DESCRIBED IN THE SHEET NAME. I 

README 



ALTERNATIVE 6 
AVONDALE DRCC, 100-YEAR 2-HOUR RETENTION, 100 YEAR CULVERTS IN PHOENIX 

DRCC COST ESTIMATE SUMMARY 

I 
AVONDALE DRCC, 100-YEAR 2-HOUR RETENTION 
100 YEAR CULVERTS IN PHOENIX 

REACH 

I Basin # I  
Downstream of Dysart 
Dysart to El Mirage 
El Mirage to 115th Avenue 
115th to 107th I Avondale Subtotal 

I 
Avondale Contingency 30% 
Avondale Total 
Phoenix Culverts 
Phoenix Contingency 30% 

I Phoenix Total 
Total Cost 

I WITH 
CONTINGENCY 

WITHOUT 

I CONTINGENCY 

I 
I 
I 
I 
1 
I 

SUMMARY 

TOTAL COST, INCLUDING RIGHT OF WAY 
$ 4,009,252 
$ 622,501 
$ 5,677,072 
$ 9,984,022 
$ 8,572,393 
$ 28,865,240 
$ 8,659,572 
$ 37,524,812 
$ 604,776 
$ 181,433 
$ 786,209 
$ 38,311,021 

DRCC COST IN DRCC COST IN DRCC TOTAL 
AVONDALE PHOENIX COST 



ALTERNATIVE 6 
AVONDALE DRCC, 100-YEAR 2-HOUR RETENTION, 100 YEAR CULVERTS IN PHOENIX 

Excavation 
Landscaping 
Right of Way 
Basin #I Right of Way 
Culvert Concrete 
Maintenance Road 
Miscellaneous Items 
Subtotal 
Contingency %30 
Total Cost 

QUANTITY UNIT UNIT COST COST 
645,277 Cubic Yards $ 6 $ 3,871,662 

115.7 Acres $ 78,408 $ 9,071,806 
106.3 Acres $ 100,000 $10,630,000 
137.0 Acres $ 6,000 $ 822,000 

5016.0 Cubic Yards $ 669 $ 3,355.704 
14.6 Acres $ 28,314 $ 413,384 

$ 1,305,460 
$29,470,016 
$ 8,841,005 
$38,311,021 

SUMMARY 3of14 



ALTERNATIVE 6 
AVONDALE DRCC, 100-YEAR 2-HOUR RETENTION, 100 YEAR CULVERTS 

COST ESTIMATE FOR BASIN # I  DOWNSTREAM OF DYSART 

Basin Landscaping 24.0 AC $78,408 $1,881.792 CHANNEL LANDSCAPING COST 

Parcel Area 137.0 AC $ 6,000 $ 822,000 LAND COST 

Drain Pipe 500 LF $ 55.00 $ 27,500 FROM DIBBLE 
Manholes 2 EA 4500 $ 9.000 FROM DIBBLE 
Headwall 1 EA $ 1,100 $ 1,100 FROM DIBBLE 
Inflow Spillway 253572 SF $ 5 $1,267,860 FROM DIBBLE 

TOTAL COST $4,009,252 

Basin # I  

IN PHOENIX 



ALTERNATIVE 6 
AVONDALE DRCC. 100-YEAR 2-HOUR RETENTION, 100 YEAR CULVERTS IN PHOENIX 

COST ESTIMATE FOR DRCC DOWNSTREAM OF DYSART 
ASSUMING 100-YEAR CULVERTS IN PHOENIX 

Channel Length 

Channel Dlscharge 

Channel Slope 
Channel Side Slopes 

Channel Bottom Width 
Channel Roughness 
Channel Flow Depth 
Channel Freeboard 

Channel Total Depth 
Channel excavation area 
Channel Excavation Volume, CY 
Channel Welted Perimeter 
Channel Top Width 
Channel Landscape Area, AC 
Channel Total Area 
Maintenance ROW. FT 
DRCC Total ROW Width 
DRCC Total Area, AC 
Culvert area required 
Culvert width 
Number barrels 
Barrel width 
Culvert Concrete Area 
Cubert number 
Culvert Length 
Total Culvert Concrete. CY 

500 Feet 

1689 cfs 
0.0014 FeeVFoot 

6 FeeVFoot 

80 feet calculated 
0.04 

4.7 Feet (From Master Plan) 
1.2 Feet (Fmm FCD Standards) 
5.9 Feet 

680.86 
12,609 Cubic Yards 

152 Feet 
151 Feet 
1.7 AC Channel Only 
1.7 AC Channel Only 

50.0 feet assumes 25 feet both sldes 
201 Feet 
2.3 Includes maintenance ROW 
190 Square Feet 
38 Feet (Assumes 4-foot helght) 
4 

10 Feet 
115 Square Feet 
0.5 
110 Feet 
234 Cubic Yards 

DOWNSTREAM OF DYSART 



ALTERNATIVE 6 
AVONDALE DRCC, 100-YEAR 2-HOUR RETENTION, 100 YEAR CULVERTS IN PHOENlX 

ITEM QUANTIN UNIT UNIT COST COST 
Channel Excavation Volume 12,609 CY $ 6 $ 75.654 CHANNEL EXCAVATION COST 
Channel Landscaping 1.9 AC $ 78,408 $ 148,975 CHANNEL LANDSCAPING COST 

Channel Area' 2.3 AC $ 100,000 $ 230,000 LANDCOST 
Culvert Concrete 234 CY $ 669 $ 156,546 CULVERTCOST 

Maintenance Road*' 0.4 AC $ 28.314 $ 11,326 MAINTENANCE ROAD COST 

Total Cost $ 622,501 TOTALCOST 
* Includes 50-foot Right of Way outside of channel proper. 
**Two roads, 16-feet wide decomposed granite. 

DOWNSTREAM OF DYSART 6of14 



ALTERNATIVE 6 
AVONDALE DRCC, 100-YEAR ZHOUR RETENTION, 100 YEAR CULVERTS IN PHOENIX 

COST ESTIMATE FOR DRCC FROM DYSARTTO EL MIRAGE 
ASSUMING 100-YEAR CULVERTS IN PHOENIX 

Channel Length 
Channel Discharge 
Channel Slope 
Channel Side Slopes 
Channel Bottom WidUl 
Channel Roughness 
Channel Flow Depth 
Channel Freeboard 
Channel Total Depth 
Channel excavation area 
Channel Excavation Volume. CY 
Channel Welied Perimeter 
Channel Top Width 
Channel Landscape Area, AC 
Channel Total Area 
Maintenance ROW, FT 
DRCC Total ROW Wldth 
DRCC Total Area, AC 
Culvert area required 
Culvert wldth 
Number barrels 
Barrel wldth 
Culvert Concrete Area 
Culvert number 
Culvert Length 
Total Culvert Concrete. CY 

5026 Feet 
1858 cfs 

0.0014 FeeVFoot 
6 FeeVFoot 

89 feet calculated 
0.04 
4.7 Feet (Fmm Master Plan) 
1.2 Feet (From FCD Standards) 
5.9 Feet 

733.96 
136,625 Cubic Yards 

161 Feet 
160 Feet 
18.6 AC Channel Only 
16.5 AC Channel Only 
50.0 feet assumes 25 feet both sides 
210 Feel 

24.2 Includes maintenance ROW 
209 Square Feet 
42 Feet (Assumes 4-foot height) 
6 
7 Feet 

133 Square Feet 
2 

110 Feet 
1084 Cubic Yards 

DYSART TO EL MIRAGE 



ALTERNATIVE 6 
AVONDALE DRCC, 100-YEAR 2-HOUR RETENTION, 100 YEAR CULVERTS IN PHOENIX 

ITEM QUANTIN UNIT UNIT COST COST 
Channel Excavation Volume 136,625 CY $ 6 $ 819,750 CHANNEL EXCAVATION COST 

Channel Landscaping 20.5 AC $ 78,408 $1,607,364 CHANNEL LANDSCAPING COST 

Channel Area* 24.2 AC $ 100,000 $2,420.000 LAND COST 

Culvert Concrete 1084 CY $ 669 $ 725.196 CULVERTCOST 

Maintenance Road** 3.7 AC $ 28,314 $ 104,762 MAINTENANCE ROAD COST 

Total Cost $5,677.072 TOTAL COST 

* Includes 50-foot Right of Way outside of channel proper. 
**Two roads, 16-feet wide decomposed granite. 

DYSART TO EL MIRAGE 80f14 



ALTERNATIVE 6 
AVONDALE DRCC, 100-YEAR 2-HOUR RETENTION, 100 YEAR CULVERTS IN PHOENIX 

COST ESTIMATE FOR DRCC FROM EL MIRAGE TO 115TH AVENUE 
ASSUMING 100-YEAR CULVERTS IN PHOENIX 

Channel Length 
Channel Discharge 
Channel Slope 
Channel Slde Slopes 
Channel Bonom Wldth 
Channel Roughness 
Channel Flow Depth 
Channel Freeboard 
Channel Total Depth 
Channel excavation area 
Channel Excavation Volume, CY 
Channel Wened Perimeter 
Channel Top Width 
Channel Landscape Area. AC 
Channel Total Area 
Maintenance ROW. FT 
DRCC Total ROW Width 
DRCC Total Area, AC 
Culvert area required 
Culvert wldth 
Number barrels 
Barrel wldth 
Culvert Concrete Area 
Culvert number 
Culvert Length 
Total Culvert Concrete, CY 

9185 Feet 
1985 cfs 

0.0017 FeeVFoot 

6 FeeVFoot 
86 feet calculated 

0 04 

4.7 Feet (From Master Plan) 
1.2 Feet (From FCD Standards) 
5.9 Feet 

716.26 
243,661 Cubic Yards 

158 Feet 
157 Feet 

33 3 AC Channel Only 
33 1 AC Channel Only 
50.0 feet assumes 25 feet both sldes 
207 Feet 
43 6 Includes maintenance ROW 
224 Square Feet 
45 Feet (Assumes4-foot height) 
5 
9 Feet 

132 Square Feet 
3 

110 Feet 
1613 Cubic Yards 

536.74 

EL MIRAGE TO 115 



ALTERNATIVE 6 
AVONDALE DRCC, 100-YEAR 2-HOUR RETENTION, 100 YEAR CULVERTS IN PHOENIX 

ITEM QUANTITY UNIT UNIT COST COST 
Channel Excavation Volume 243,661 CY $ 6 $1,461,966 CHANNEL EXCAVATION COST 
Channel Landscaping 36.9 AC $ 78,408 $2,893,255 CHANNEL LANDSCAPING COST 
Channel Area* 43.6 AC $ 100,000 $4,360,000 LAND COST 
Culvert Concrete 1613 CY $ 669 $1,079,097 CULVERT COST 
Maintenance Roade* 6.7 AC $ 28,314 $ 189,704 MAINTENANCE ROAD COST 
Total Cost $9,984,022 TOTAL COST 
* Includes 50-foot Right of Way outside of channel proper. 
**Two roads, 16-feet wide decomposed granite. 

EL MIRAGE TO 115 10of14 



ALTERNATIVE 6 
AVONDALE DRCC, 100-YEAR ZHOUR RETENTION, 100 YEAR CULVERTS IN PHOENIX 

COST ESTIMATE FOR DRCC FROM 115TH AVENUE TO IOTTH AVENUE 
ASSUMING 100-YEAR CULVERTS IN PHOENIX 

Channel Length 

Channel Discharge 

Channel Slope 

Channel Side Slopes 
Channel Bottom Width 

Channel Roughness 

Channel Flow Depth 

Channel Freeboard 
Channel Total Depth 
Channel excavation area 
Channel Excavation Volume. CY 
Channel Wetted Perimeter 
Channel Top Width 
Channel Landscape Area, AC 
Channel Total Area 
Maintenance ROW, FT 
DRCC Total ROW Width 
DRCC Total Area. AC 
Culvert area requlred 
Culvert width 
Number barrels 
Barrel wdth 
Culvert Concrete Area 
Culvert number 
Culvert Length 
Total Culvert Concrete, CY 

5139 Feet 

2148 cfs 
0.0005 FeeUFoot 

6 FeeUFoot 

185 feet calculated 
0.04 

4.8 Feet (From Master Plan) 
1.2 Feet (From FCD Standards) 

6 Feet 
1326 

252,382 Cubicyards 
258 Feet 
257 Feet 
30.4 AC Channel Only 
30.3 AC Channel only 
50.0 feet assumes 25 feet both sldes 
307 Feet 

36.2 Includes malntenance ROW 
238 Square Feet 
48 Feet (Assumes 4-foot height) 
6 
8 Feet 

145 Square Feet 
2 

I10 Feet 
1181 Cubic Yards 

1026.24 



ALTERNATIVE 6 
AVONDALE DRCC, 100-YEAR 2-HOUR RETENTION, 100 YEAR CULVERTS IN PHOENIX 

ITEM QUANTIN UNIT UNIT COST COST 
Channel Excavation Volume 252,382 CY $ 6 $1,514,292 CHANNEL EXCAVATION COST 
Channel Landscaping 32.4 AC $ 78,408 $2,540,419 CHANNEL LANDSCAPING COST 

Channel Area* 36.2 AC $ 100,000 $3,620,000 LAND COST 
Culvert Concrete 1181 CY $ 669 $ 790,089 CULVERTCOST 
Maintenance Road** 3.8 AC $ 28,314 $ 107.593 MAINTENANCE ROAD COST 

Total Cost $8,572,393 TOTAL COST 
Includes 50-foot Right of Way outside of channel proper. 

**Two roads, 16-feet wide decomposed granite. 



ALTERNATIVE 6 
AVONDALE DRCC, 100-YEAR ZHOUR RETENTION, 100 YEAR CULVERTS IN PHOENIX 

PHOENIX CULVERTS 

100-year culverts 
83RD AVENUE 
Number barrels 
Barrel wldth 
Culvert Concrete Area 
Culvert number 
Culvert Length 
Total Culvert Concrete. CY 

OlST AVENUE 
Number barrels 
Barrel wldth 
Culvert Concrete Area 
Culvert number 
Culvert Length 
Total Culvert Concrete. CY 

99TH AVENUE 
Number barrels 
Barrel wldth 
Culvert Concrete Area 
Culvert number 
Culvert Length 
Total Culvert Concrete, CY 

107TH AVENUE 
Number barrels 
Barrel width 
Culvert Concrete Area 
Culvert number 
Culvert Length 
Total Culvert Concrete. CY 

TOTAL CULVERT CONCRETE 

I 
Culverts 

1 
8 Feet 

28 Square Feet * 

1 
110 Feet 
114 Cubic Yards 

2 
8 Feet 

50 Square Feet 
1 

110 Feet 
204 Cublc Yards 

3 
6 Feet 

60 Square Feet 
1 

110 Feet 
244 Cubic Yards 

3 
10 Feet 
84 Square Feet 
1 

110 Feet 
342 Cublc Yards 



ALTERNATIVE 6 
AVONDALE DRCC, 100-YEAR 2-HOUR RETENTION, 100 YEAR CULVERTS IN PHOENIX 

ITEM 
Channel Excavation Volume 
Channel Landscaping 
Channel Area** 
Culvert Concrete*** 
Maintenance Road^*** 
Total Cost 

Unit Costs 

UNlT UNlT COST 
CY 6 
AC 78408 
AC I00000 
CY 668.75 
AC 28314 

J 



ALTERNATIVE 7 
AVONDALE DRCC, 100-YEAR 2-HOUR RETENTION, 10 YEAR CULVERTS IN PHOENIX 

THIS SPREADSHEET PROVIDES THE DETAILED COST ESTIMATE FOR THE DRCC ASSUMING: 
I 

DRCC IN AVONDALE ONLY 
100-YEAR, ZHOUR RETENTION ADJACENT TO THE DRCC IN AVONDALE 
FIRST FLUSH RETENTION ADJACENT TO THE DRCC IN PHOENIX 
EXISTING RETENTION IN THE DRCC ALIGNMENT IN THE CITY OF PHOENIX 
CONVERTED TO RETENTION USING 10-YEAR CULVERTS AT MAJOR ROADWAYS 

THE SUMMARY SHEET PROVIDES A SUMMARY OF THE DRCC COST BY REACH. 

AVONDALE AND PHOENIX COSTS ARE SEPARATED, AND A 30% CONTINGENCY IS ADDED. 

THE BASIN#I SHEET PROVIDES A COST ESTIMATE OF THE DETENTION BASIN 
DOWNSTREAM OF DYSART. THESE COSTS ARE THE SAME IN ALL SCENARIOS. 

SUBSEQUENT SHEETS PROVIDE QUANTITY ESTIMATES AND COST ESTIMATES FOR EACH 
REACH OF THE DRCC AS DESCRIBED IN THE SHEET NAME. 

README 



- 
ALTERNATIVE 7 

AVONDALE DRCC, 100-YEAR 2-HOUR RETENTION, 10 YEAR CULVERTS IN PHOENIX 

'I DRCC COST ESTIMATE SUMMARY 
AVONDALE DRCC, 100-YEAR 2-HOUR RETENTION 
10 YEAR CULVERTS IN PHOENIX 

REACH 
Basin # I  11 Downstream of Dysart 
Dysart to El Mirage 
El Mirage to 115th Avenue 
115th to 107th 'I Avondale Subtotal 
Avondale Contingency 30% IN Avondale Total 
Phoenix Culverts 
Phoenix Contingency 30% 
Phoenix Total 1 Total Cost i 

WITH 

I CONTINGENCY 
I WITHOUT 

CONTINGENCY 

I SUMMARY 

TOTAL COST, INCLUDING RIGHT OF WAY 
$ 4,009,252 
$ 537,569 
$ 4,851,909 
$ 8,639,726 
$ 6,853,853 
$ 24,892,309 
$ 7,467,693 
$ 32,360,002 
$ 43551 9 
$ 130,656 
$ 566,175 
$ 32,926,177 

DRCC COST IN DRCC COST IN DRCC TOTAL 
AVONDALE PHOENIX COST 

$ 32,360,002 $ 566.1 75 $ 32,926,177 





ALTERNATIVE 7 
AVONDALE DRCC. 100-YEAR 2-HOUR RETENTION. 10 YEAR CULVERTS IN PHOENIX 

COST ESTIMATE FOR BASIN # I  DOWNSTREAM OF DYSART 

Basin Landscaping 24.0 AC $ 78,408 $ 1,881.792 CHANNEL LANDSCAPING COST 

Parcel Area 137.0 AC $ 6,000 $ 822,000 LAND COST 

Drain Pipe 500 LF $ 55.00 $ 27,500 FROM DIBBLE 
Manholes 2 EA 4500 $ 9,000 FROM DIBBLE 
Headwall 1 E A  $ 1,100 $ 1,100 FROM DIBBLE 
Inflow Spillway 253572 SF $ 5 $ 1,267,860 FROM DIBBLE 

TOTAL COST $ 4,009,252 

Basin # I  



ALTERNATIVE 7 
AVONDALE DRCC, 100-YEAR ZHOUR RETENTION, 10 YEAR CULVERTS IN PHOENIX 

COST ESTIMATE FOR DRCC FROM EL MIRAGE TO 115TH AVENUE 
ASSUMING 100-YEAR CULVERTS IN PHOENIX 

Channel Length 

Channel Discharge 
Channel Slope 

Channel Side Slopes 
Channel Bottom Wldth 
Channel Roughness 

Channel Flow Depth 
Channel Freeboard 
ChannelTolal Depth 
Channel excavation area 
Channel Excavation Volume, CY 
Channel Welled Perimeter 
Channel Top Wldth 
Channel Landscape Area. AC 
Channel Total Area 
Maintenance ROW, FT 
DRCC Total ROW Width 
DRCC Total Area, AC 
Culvert area required 
Culvert width 
Number barrels 
Barrel width 
Culvert Concrete Area 
Culvert number 
Culvert Length 
Total Culvert Concrete. CY 

9185 Feet 

1520 CIS 
0.0017 FeeVFoot 

6 FeeffFoot 
62 feet calculated 

0.04 

4.7 Feet (From Master Plan) 
1.2 Feet (From FCD Standards) 
5.9 Feet 

574 66 
195,491 Cubicyards 

134 Feet 
133 Feet 

28.3 AC Channel Only 
28.0 AC Channel Only 
50.0 feet assumes 25 feet both sides 
183 Feet 

38.6 Includes maintenance ROW 
171 Square Feet 
34 Feet (Assumes 4-foot height) 
5 
7 Feet 

112 Square Feet 
3 

110 Feet 
1369 Cubic Yards 

423.94 

EL MIRAGE TO 115 



ALTERNATIVE 7 
AVONDALE DRCC. 100-YEAR 2-HOUR RETENTION, 10 YEAR CULVERTS IN PHOENIX 

ITEM QUANTITY UNIT UNIT COST COST 
Channel Excavation Volume 195,491 CY $ 6 $1,172,946 CHANNEL EXCAVATION WST 
Channel Landscaping 31.9 AC $ 78,408 $2,501,215 CHANNEL LANDSCAPING COST 
Channel Area* 38.6 AC $ 100,000 $3,860,000 LAND COST 
Culvert Concrete 1369 CY $ 669 $ 915,861 CULVERTCOST 
Maintenance Road** 6.7 AC $ 28,314 $ 189.704 MAINTENANCE ROAD COST 
Total Cost $8,639,726 TOTAL COST 
* lnciudes 50-foot Right of Way outside of channel proper. 
*"Two roads, 16-feet wide decomposed granite. 

EL MIRAGE TO 115 10of14 



ALTERNATIVE 7 
AVONDALE DRCC, 100-YEAR 2-HOUR RETENTION, 10 YEAR CULVERTS IN PHOENIX 

COST ESTIMATE FOR DRCC FROM 115TH AVENUE TO 107TH AVENUE 
ASSUMING 100-YEAR CULVERTS IN PHOENIX 

Channel Length 
Channel Discharge 
Channel Slope 
Channel Slde Slopes 
Channel Bottom Width 
Channel Roughness 
Channel Flow Depth 
Channel Freeboard 
Channel Total Depth 
Channel excavation area 
Channel Excavation Volume. CY 
Channel Wetted Perimeter 
Channel Top Width 
Channel Landscape Area, AC 
Channel Total Area 
Maintenance ROW, FT 
DRCC Total ROW Width 
DRCC Total Area. AC 
Culvert area requlred 
Culvert width 
Number barrels 
Barrel width 
Culvert Concrete Area 
Culvert number 
Culvert Length 
Total Culvert Concrete, CY 

5139 Feet 
1625 cfs 

0.0005 FeeUFoot 
6 FeeVFwt 

131 feet calculated 
0.04 
4.8 Feet (From Master Plan) 
1.2 Feet (From FCD Standards) 

6 Feet 
1002 

190,714 Cubic Yards 
204 Feet 
203 Feet 
24.1 AC Channel Only 
23.9 AC Channel Only 
50.0 feet assumes 25 feet both sides 
253 Feet 
29.8 Includes maintenance ROW 
180 Square Feet 
36 Feet (Assumes 4-foot height) 
4 
9 Feet 

107 Square Feet 
2 

110 Feet 
872 Cubic Yards 

767.04 



ALTERNATIVE 7 
AVONDALE DRCC. 100-YEAR 2-HOUR RETENTION. 10 YEAR CULVERTS IN PHOENIX 

ITEM QUANTITY UNIT UNIT COST COST 
Channel Excavation Volume 190,714 CY $ 6 $1,144,284 CHANNEL EXCAVATION COST 
Channel Landscaping 26.0 AC $ 78,408 $2,038,608 CHANNEL LANDSCAPING COST 

1 Channel Area* 29.8 AC $ 100,000 $2,980,000 LAND COST 
Culvert Concrete 872 CY $ 669 $ 583,368 CULVERTCOST 
Maintenance Road** 3.8 AC $ 28,314 $ 107,593 MAINTENANCE ROAD COST 

I Total Cost $6,853,853 TOTAL COST 
* Includes 50-foot Right of Way outside of channel proper. 
**Two roads. 16-feet wide decomposed granite. 



ALTERNATIVE 8 
FULL DRCC, 100-YEAR 2-HOUR RETENTION. STORM DRAIN IN 99TH AVENUE 

Excavation 
Landscaping 
Right of Way 
Basin #I Right of Way 
Culvert Concrete 
Maintenance Road 
Miscellaneous Items 
99th Avenue Storm Drain 
Subtotal 
Contingency %30 
Total Cost 

SUMMARY 

QUANTITY UNIT UNIT COST COST 
879.611 Cubic Yards $ 6 $ 

193.2 Acres $ 78,408 $ 
199.2 Acres $ 100,000 $ 

137 Acres $ 6,000 $ 
4.545 Cubic Yards $ 669 $ 
30.0 Acres $ 28,314 $ 

$ 
$ 
$ 
$ 
$ 



ALTERNATIVE 8 
FULL DRCC, 100-YEAR 2-HOUR RETENTION, STORM DRAIN IN 99TH AVENUE 

COST ESTIMATE FOR BASIN # I  DOWNSTREAM OF DYSART 

Basin Landscaping 24.0 AC $78,408 $1,881,792 CHANNEL LANDSCAPING COST 

Parcel Area 137.0 AC $ 6,000 $ 822,000 LAND COST 
Drain Pipe 500 LF $ 55.00 $ 27,500 FROM DIBBLE 
Manholes 2 EA 4500 $ 9,000 FROM DIBBLE 
Headwall 1 EA $ 1,100 $ 2.100 FROM DIBBLE 
Inflow Spillway 253572 SF $ 5 $1,267,860 FROM DIBBLE 

TOTAL COST $4,009,252 

Basin #I 



ALTERNATIVE 8 
FULL DRCC, 100-YEAR 2-HOUR RETENTION, STORM DRAIN IN 99TH AVENUE 

COST ESTIMATE FOR DRCC DOWNSTREAM OF DYSART 
ASSUMING 100-YEAR, EHOUR RETEMION 
DRCC IN AVONDALE AND PHOENIX 
STORM DRAIN IN 99TH AVENUE 

Channel Length 

Channel Discharge 
Channel Slope 

Channel Slde Slopes 

Channel Bottom Width 
Channel Roughness 

Channel Flow Depth 
Channel Freeboard 
Channel Total Depth 
Channel excavation area 
Channel Excavation Volume, CY 
Channel Welted Perimeter 
Channel Top Width 
Channel Landscape Area, AC 
Channel Total Area 
Maintenance ROW, FT 
DRCC Total ROW Width 
DRCC Total Area, AC 
Culvert area requlred 
Culvert width 
Number barrels 
Barrel width 
Culvert Concrete Area 
Culvert number 
Culvert Length 
Total Culvert Concrete, CY 

500 Feet 

847 cis 
0 0014 FeetlFoot 

6 FeeVFoot 
32 feet calculated 

0.04 

4.7 Feet (From Master Plan) 
1.2 Feet (From FCD Standards) 
5.9 Feet 

397.66 
7,364 Cubicyards 

104 Feet 
103 Feet 
1.2 AC Channel Only 
1.2 AC Channel Only 

50.0 feet assumes 25 feet both sides 
153 Feet 
1.8 Includes maintenance ROW 
95 Square Feet 
19 Feet (Assumes Cfoot helght) 
2 

10 Feet 
61 Square Feet 

0.6 
110 Feet 
124 Cubic Yards 

DOWNSTREAM OF DYSART 5of27 



ALTERNATIVE 8 
FULL DRCC, 100-YEAR 2-HOUR RETENTION, STORM DRAIN IN 99TH AVENUE 

ITEM QUANTITY UNIT UNIT COST COST 
Channel Excavation Volume 7,364 CY $ 6 $ 44,184 CHANNEL EXCAVATION COST 

Channel Landscaping 1.4 AC $ 78,408 $ 109,771 CHANNEL LANDSCAPING COST 
Channel Area* 1.8 AC $ 100,000 $ 180,000 LANDCOST 
Culvert Concrete 124 CY $ 669 $ 82,956 CULVERTCOST 
Maintenance Road*" 0.4 AC $ 28,314 $ 11,326 MAINTENANCE ROAD COST 

Total Cost $ 428,237 TOTALCOST 
* Includes 50-foot Right of Way outside of channel proper. 
**Two roads, 16-feet wide decomposed granite. 

1 DOWNSTREAM OF DYSART 6of2.7 



ALTERNATIVE 8 
FULL DRCC, 100-YEAR ZHOUR RETENTION, STORM DRAIN IN 99TH AVENUE 

COST ESTIMATE FOR DRCC FROM DYSART TO EL MIRAGE 
ASSUMING 100-YEAR, 2-HOUR RETENTION 
DRCC IN AVONDALE AND PHOENIX 
STORM DRAIN IN 99TH AVENUE 

Channel Length 
Channel Discharge 
Channel Slope 
Channel Side Slopes 
Channel Bottom Width 
Channel Roughness 
Channel Flow Depth 
Channel Freeboard 
Channel Total Depth 
Channel excavation area 
Channel Excavation Volume, CY 
Channel Wened Perimeter 
Channel Top Wldth 
Channel Landscape Area. AC 
Channel Total Area 
Maintenance ROW, FT 
DRCC Total ROW Width 
DRCC Total Area, AC 
Culvert area required 
Culvert wldth 
Number barrels 
Barrel wldth 
Culvert Concrete Area 
Culvert number 
Culvert Length 
Total Culvert Concrete. CY 

DYSART TO EL MIRAGE 

5026 Feet 
1085 cfs 

0.0014 FeeVFoot 
6 FeeVFoot 

46 feet calculated 
0.04 
4.7 Feet (From Master Plan) 
1.2 Feet (From FCD Standards) 
5.9 Feet 

480.26 
89.400 Cublc Yards 

118 Feet 
117 Feet 
13.6 AC Channel Only 
13 5 AC Channel Only 
50.0 feet assumes 25 feet both sides 
167 Feet 
19.3 Includes maintenance ROW 
122 Square Feet 
24 Feet (Assumes 4-foot height) 
3 
8 Feet 

76 Square Feet 
2 

110 Feet 
619 Cubic Yards 



ALTERNATIVE 8 
FULL DRCC, 100-YEAR 2-HOUR RETENTION, STORM DRAIN IN 99TH AVENUE 

ITEM QUANTiN UNIT UNIT COST COST 
Channel Excavation Volume 89.400 CY $ 6 $ 536,400 CHANNEL EXCAVATION COST 
Channel Landscaping 15.6 AC $ 78,408 $1,223,165 CHANNEL LANDSCAPING COST 
Channel Area* 19.3 AC $ 100,000 $1,930,000 LAND COST 
Culvert Concrete 619 CY $ 669 $ 414,111 CULVERTCOST 
Maintenance Road*' 3.7 AC $ 28,314 $ 104,762 MAINTENANCE ROAD COST 
Total Cost $4,208,438 TOTAL COST 

Includes 50-foot Right of Way outside of channel proper. 
**Two roads, 16-feet wide decomposed granite. 

DYSART TO EL MIRAGE 8of27 



ALTERNATIVE 8 
FULL DRCC, 100-YEAR 2-HOUR RETENTION, STORM DRAIN IN 99TH AVENUE 

COST ESTIMATE FOR DRCC FROM EL MIRAGE TO 115TH AVENUE 
ASSUMING 100-YEAR, 2-HOUR RETENTION 
DRCC IN AVONDALE AND PHOENIX 
STORM DRAIN IN 99TH AVENUE 

Channel Length 
Channel Discharge 
Channel Slope 
Channel Side Slopes 
Channel Bottom Width 

Channel Roughness 
Channel Flow Depth 
Channel Freeboard 
Channel Total Depth 
Channel excavation area 
Channel Excavation Volume. CY 
Channel Welled Perimeter 
Channel Top Width 
Channel Landscape Area, AC 
Channel Total Area 
Melntenance ROW. FT 
DRCC Total ROW Width 
DRCC Total Area. AC 
Culvert area requlred 
Culvert width 
Number banels 
Barrel width 
Culvert Concrete Area 
Culvert number 
Culvert Length 
Total Culvert Concrete, CY 

EL MIRAGE TO 115 

9185 Feet 
979 cfs AVERAGE 

0.0017 FeeUFwt 
6 FeeUFmt 

34 feet calculated 
0.04 

4.7 Feet (From Master Plan) 
1.2 Feet (Fmm FCD Standads) 
5.9 Feet 

409.48 
139,292 Cubic Yards 

108 Feet 
105 Feet 

22.4 AC Channel Only 
22.1 AC Channel Only 
60.0 feet assumes 25 feet boVl sides 
155 Feet 

32.7 Includes maintenance ROW 
110 Square Feet 
22 Feet (Assumes 4-foot height) 
3 
8 Feet 

78 Square Feet 
3 

110 Feel 
929 Cubic Yards 

292.34 



ALTERNATIVE 8 
FULL DRCC, 100-YEAR 2-HOUR RETENTION, STORM DRAIN IN 99TH AVENUE 

ITEM QUANTIPI UNIT UNIT COST COST 
Channel Excavation Volume 139,292 CY $ 6 $ 835,752 CHANNEL EXCAVATION COST 
Channel Landscaping 26.0 AC $ 78,408 $2,038,608 CHANNEL LANDSCAPING COST 
Channel Area* 32.7 AC $ 100,000 $3,270,000 IAND COST 
Culvert Concrete 929 CY $ 669 $ 621,501 CULVERTCOST 
Maintenance Road** 6.7 AC $ 28,314 $ 189,704 MAINTENANCE ROAD COST 
Total Cost $6,955,565 TOTAL COST 
* Includes 50-foot Right of Way outside of channel proper. 
**Two roads, 16-feet wide decomposed granite. 

EL MIRAGE TO 115 



ALTERNATIVE 8 
FULL DRCC, 100-YEAR 2-HOUR RETENTION. STORM DRAIN IN 99TH AVENUE 

COST ESTIMATE FOR DRCC FROM 115TH AVENUE TO IOTTH AVENUE 
ASSUMING 100-YEAR, 2-HOUR RETENTION 
DRCC IN AVONDALE AND PHOENIX 
STORM DRAIN IN 99TH AVENUE 

Channel Length 

Channel Discharge 

Channel Slope 

Channel Side Slopes 

Channel Bollom Width 
ChannelRoughness 

Channel Flow Depth 
Channel Freeboard 

Channel Total Depth 
Channel excavatlon area 
Channel Excavation Volume. CY 
Channel Wened Perimeter 
Channel Top Wldlh 
Channel Landscape Area, AC 
Channel Total Area 
Maintenance ROW, FT 
DRCCTotal ROW Width 
DRCC Total Area, AC 
Culverl area required 
Culvert wldth 
Number barrels 
Barrel wldth 
Culvert Concrete Area 
Culvert number 
Culvert Length 
Total Culvert Concrete. CY 

5139 Feet 

1144 ds 
0.0005 FeetlFoot 

6 FeeVFoot 

88 feet calculated 
0.04 

4.8 Feet (From Master Plan) 
1.2 Feet (From FCD Standards) 

6 Feet 
744 

141,608 Cubic Yards 
161 Feet 
160 Feet 
19.0 AC Channel Only 
18.9 AC Channel Only 
50.0 feet assumes 25 feet both sldes 
210 Feet 
24.8 Includes maintenance ROW 
127 Square Feet 
25 Feet (Assumes 4-foot height) 
3 

9 Feet 
82 Square Feet 
2 

110 Feet 
668 Cublc Yards 

560.64 



ALTERNATIVE 8 
FULL DRCC, 100-YEAR 2-HOUR RETENTION, STORM DRAIN IN 99TH AVENUE 

ITEM QUANTITY UNIT UNIT COST COST 
Channel Excavation Volume 141,608 CY $ 6 $ 849,648 CHANNEL EXCAVATION COST 
Channel Landscaping 21.0 AC $ 78,408 $1,646,568 CHANNEL LANDSCAPING COST 
Channel Area* 24.8 AC $ 100,000 $2,480.000 LAND COST 
Culvert Concrete 668 CY $ 669 $ 446,892 CULVERTCOST 
Maintenance Roadg* 3.8 AC $ 28,314 $ 107.593 MAINTENANCE ROAD COST 
Total Cost $5,530,701 TOTAL COST 
* Includes 50-foot Right of Way outside of channel proper. 
**Two roads, 16-feet wide decomposed granite. 



ALTERNATIVE 8 
FULL DRCC. 100-YEAR 2-HOUR RETENTION, STORM DRAIN IN 99TH AVENUE 

COST ESTIMATE FOR DRCC FROM lO7TH AVENUE TO 99TH AVENUE 
ASSUMING 100-YEAR. ZHOUR RETENTION 
DRCC IN AVONDALE AND PHOENIX 
STORM DRAIN IN 99TH AVENUE 

Channel Length 
Channel Discharge 
Channel Slope 
Channel Slde Slopes 
Channel Bottom Width 

Channel Roughness 
Channel Flow Depth 
Channel Freeboard 
Channel Total Depth 
Channel excavation area 
Channel Excavation Volume, CY 
Channel Wetted Perimeter 
Channel Top Wldth 
Channel Landscape Area, AC 
Channel Total Area 
Maintenance ROW, FT 
DRCC Tolal ROW Wldth 
DRCC Tolal Area, AC 
Culvert area required 
Culvert wldth 
Number barrels 
Barrel width 
Culvert Concrete Area 
Culvert number 
Culvert Length 
Total Culvert Concrete, CY 

5155 Feet 
993 cfs AVERAGE 

0.0032 FeetlFoot 
6 FeeVFoot 

22 feet calculated 
0.04 
4.6 Feet (From Master Plan) 
1.3 Feet (From FCD Standards) 
5.9 Feet 

338.66 
64,659 CublcYards 

94 Feet 
93 Feet 

11.1 AC Channel Only 
11.0 AC Channel Only 
50.0 feet assumes 25 feet both sldes 
143 Feet 
16.9 Includes maintenance ROW 
112 Square Feet 
22 Feet (Assumes 4-foot height) 
3 
8 Feet 

76 Square Feet 
2 

110 Feet 
619 Cubic Yards 

228.16 



ALTERNATIVE 8 
FULL DRCC, 100-YEAR 2-HOUR RETENTION, STORM DRAIN IN 99TH AVENUE 

ITEM aunmrrv UNIT UNIT COST COST 
Channel Excavation Volume 64,659 CY $ 6 $ 387,954 CHANNEL EXCAVATION COST 

Channel Landscaping 13.1 AC $ 78,408 $1,027.145 CHANNEL LANDSCAPING COST 

Channel Area* 16.9 AC $ 100,000 $1,690,000 LAND COST 
Culvert Concrete 619 CY $ 669 $ 414,111 CULVERTCOST 
Maintenance Road** 3.8 AC $ 28,314 $ 107,593 MAINTENANCE ROAD COST 

Total Cost $3,626,803 TOTAL COST 
* Includes 50-foot Right of Way outside of channel proper. 
*Two roads, 16-feet wide decomposed granite. 



ALTERNATIVE 8 
FULL DRCC, 100-YEAR 2-HOUR RETENTION, STORM DRAIN IN 99TH AVENUE 

COST ESTIMATE FOR DRCC FROM 99TH AVENUE TO 95TH AVENUE BASIN 
ASSUMING 100-YEAR. 2-HOUR RETENTION 
DRCC IN AVONDALE AND PHOENIX 
STORM DRAIN IN 99TH AVEUUE 

Channel Length 
Channel Discharge 

Channel Slope 
Channel Slde Slopes 
Channel Boltom Wldlh 
Channel Roughness 
Channel Flow Deplh 
Channel Freeboard 
Channel Total Depth 
Channel excavation area 
Channel Excavation Volume, CY 
Channel Welted Perimeter 
Channel Top Width 
Channel Landscape Area. AC 
Channel Total Area 
Maintenance ROW, FT 
DRCC Total ROW Wdth 
DRCC Total Area, AC 
Culvert area required 
Culvert wldth 
Number barrels 
Barrel width 
Culvert Concrete Area 
Culverl number 
Culvert Length 
Total Culvert Concrete. CY 

2778 Feet 
998 cfs 

0.0027 FeeUFoot 
6 FeeUFoot 

26 feet calculated 
0.04 
4.6 Feet (Fmm Master Plan) 
1.2 Feet (From FCD Standards) 
5.8 Feet 

352.64 
36,283 CublcYards 

97 Feat 
96 Feet 
6.2 AC Channel Only 
6.1 AC Channel Only 

50.0 feet assumes 25 feet both sldes 
146 Feet 
9.3 lncludesmalntenance ROW 
114 Square Feet 
23 Feet (Assumes 4-foot height) 
3 
8 Feat 

76 Square Feet 
1.5 
110 Feet 
464 CubicYards 



ALTERNATIVE 8 
FULL DRCC, 100-YEAR 2-HOUR RETENTION, STORM DRAIN IN 99TH AVENUE 

ITEM QUANTITY UNIT UNIT COST COST 
Channel Excavation Volume 36,283 CY $ 6 $ 21 7,698 CHANNEL EXCAVATION COST 

Channel Landscaping 7.3 AC $ 78,408 $ 572.378 CHANNEL LANDSCAPI~~G COST 
Channel Area* 9.3 AC $ 100.000 $ 930,000 LAND COST 
Culvert Concrete 464 CY $ 669 $ 310,416 CULVERTCOST 

Maintenance Road** 2.0 AC $ 28,314 $ 56,628 MAINTENANCE ROAD COST 
Total Cost $2,087,120 TOTAL COST 
* Includes 50-foot Right of Way outside of channel proper. 
**Two roads, 16-feet wide decomposed granite. 



ALTERNATIVE 8 
FULL DRCC, 100-YEAR 2-HOUR RETENTION. STORM DRAIN IN 99TH AVENUE 

COST ESTIMATE FOR DRCC ADJACENT TO 95TH AVENUE BASIN 
ASSUMING 100-YEAR, 2-HOUR RETENTION 
DRCC IN AVONDALE AND PHOENIX 
STORM DRAIN IN 99TH AVENUE 

Channel Length 
Channel Discharge 
Channel Slope 
Channel Side Slopes 
Channel Bottom Width 
Channel Roughness 
Channel Flow Depth 

Channel Freeboard 
Channel Total Depth 
Channel excavation area 
Channel Excavation Volume, CY 
Channel Welled Perimeter 
Channel Top WldW 
Channel Landscape Area. AC 
Channel Total Area 
Mainlenence ROW. FT 
DRCC Total ROW moth 
DRCC Total Area, AC 
Culvert area required 
Culvert width 
Number barrels 
Barrel width 
Cuivert Concrete Area 
Culvert number 
Culvert Length 
Total Culvert Concrete. CY 

BASIN-BASIN 

1079 Feet 
998 cis 

0.002 FeeUFoot 
6 FeeUFoot 

33 feet calculated 
0.04 
4.6 Feet (From Master Plan) 
1 2 Feet (From FCD Standards) 
5.8 Feet 

393.24 
15.715 Cubicyards 

104 Feet 
103 Feet 
2.6 AC Channel Only 
2 6  AC Channel Only 

50.0 feet assumes 25 feet both sides 
153 Feet 
3.8 Includes maintenance ROW 
114 Square Feet 
23 Feet (Assumes 4-foot height) 
3 
8 Feet 

76 Square Feet 
0 

110 Feet 
0 Cubic Yards 



ALTERNATIVE 8 
FULL DRCC, 100-YEAR 2-HOUR RETENTION, STORM DRAIN IN 99TH AVENUE 

ITEM Q U A M ~ ~  UNIT UNIT COST 
Channel Excavation Volume 15,715 CY $ 6 
Channel Landscaping 3.0 AC $ 78,408 
Channel Area* 3.8 AC $ 100,000 
Culvert Concrete 0 CY $ 669 I Maintenance Roada' 0.8 AC $ 28,314 
Total Cost 
* Includes 50-foot Right of Way outside of channel proper. 
**Two roads, 16-feet wide decomposed granite. 

COST 
$ 94,290 CHANNEL EXCAVATION COST 

$ 235,224 CHANNEL LANDSCAPING COST 
$ 380,000 LANDCOST 

$ - CULVERTCOST 
$ 22,651 MAINTENANCE ROAD COST 
$ 732,165 TOTAL COST 



ALTERNATIVE 8 
FULL DRCC. 100-YEAR 2-HOUR RETENTION, STORM DRAIN IN 99TH AVENUE 

..I::r F: I t'/AIF i U R  DRCC FROM 95TH AVENUE BASlNTO91STAVENUE 
TI:''; 1.' PIC 1.10-YEAR. 2-hOUR RETENTION 
DRCC IN AV0NIIAI.E AND PHOENIX 
Sl 'Dl iM DRAIN IN B9TH AVENUE 

Ctianncl Length 

Channel Discharge 

Ci~unr~el Slope 

C!isr?iml Side Slopes 

C:i&aniiel Daito~n Widlh 

Cliarlnol Rmughness 
Charltlel tTlow Doplh 

Char~nol Frecbnsrd 

Ct~,h~,,c! Tola1 13nplh 
Ctinrirlel sxcavallon area 
Chanrrel Excsvetion Volume. CY 
Chenirel Wuttud Perlrneler 
Channol Tap Widlli 
C',. ,. ~klnnel I-arrdscape Arm, AC 
Channel Total Area 

URCC 'r<,tal Arm, hC 
Cbiivort  are^ required 
Culuaii width 
Nutnbnr lbarrc:ls 
B;3irol width 
Culvert Colicrule Area 
Culvrr! numbrx 
!:ulvart I, arlgtti 
Total Culverl Concreic, CY 

1250 Feet 

1169 cfs 

0.001 FeeVFoot 

6 FeeVFoot 

66 feet calculated 

0.04 

4.6 Feet (From Master Plan) 

1.2 Feet (From FCD Standards) 

5.8 Feet 
584.64 

27,067 Cubic Yards 
137 Feet 
136 Feet 
3.9 AC Channel Only 
3.9 AC Channel Only 

50.0 feet assumes 25 feet both sides 
186 Feet 
5.3 Includes maintenance ROW 
134 Square Feet 
27 Feet (Assumes 4-foot height) 
3 
9 Feet 

82 Square Feet 
0.5 
110 Feet 
167 Cublc Yards 



ALTERNATIVE 8 
FULL DRCC, 100-YEAR 2-HOUR RETENTION, STORM DRAIN IN 99TH AVENUE 

ITEM QUANTITY UNIT UNIT COST COST 
Channel Excavation Volume 27,067 CY $ 6 $ 162,402 CHANNEL EXCAVATION COST 

Channel Landscaping 4.4 AC $ 78,408 $ 344,995 CHANNEL LANDSCAPING COST 

Channel Area* 5.3 AC $ 100,000 $ 530,000 l n ~ D c o s T  
Culvert Concrete 167 CY $ 669 $ 111,723 CULVERTCOST 

Maintenance Roada* 0.9 AC $ 28,314 $ 25,483 MAINTENANCE ROAD COST 
Total Cost $1,174,603 TOTAL COST 
* Includes 50-foot Right of Way outside of channel proper. 
**Two roads, 16-feet wide decomposed granite. 



ALTERNATIVE 8 
FULL DRCC. 100-YEAR 2-HOUR RETENTION, STORM DRAIN IN 99TH AVENUE 

COST ESTIMATE FOR DRCC FROM 91STAVENUE TO 83RO AVENUE 
ASSUMING 100-YEAR, 2-HOUR RETENTION 
DRCC IN AVONDALE AND PHOENIX 
STORM DRAIN IN 99TH AVENUE 

Channel Length 
Channel Discharge 

Channel Slope 
Channel Side Slopes 
Channel Bottom Width 
Channel Roughness 
Channel Flow Depth 
Channel Freeboard 
Channel Total DepUl 
Channel excavation area 
Channel Excavation Volume, CY 
Channel Wetled Perimeter 
Channel Top WidU, 
Channel Landscape Area, AC 
Channel Total Area 
Maintenance ROW, FT 
DRCC Total ROW Width 
DRCC Total Area. AC 
Culvert area requlred 
Culvert wldth 
Number barrels 
Barrel width 
Culvert Concrete Area 
Culvert number 
Culved LengUl 
Total Culvert Concrete. CY 

5017 Feet 
852 cfs AVERAGE 

0.0007 FeeVFoot 
6 FeeVFoot 

50 feet calculated 
0 04 
4.8 Feet (Fmm Master Plan) 
1.2 Feet (From FCD Standards) 

6 Feet 
516 

95,880 Cubicyards 
123 Feet 
122 Feet 
14.2 AC Channel Only 
14.1 AC Channel Only 
50.0 feet assumes 25 feet both sides 
172 Feet 

19.8 Includes maintenance ROW 
95 Square Feet 
19 Feet (Assumes 4-foot helght) 
2 

10 Feet 
61 Square Feet 
2 

110 Feet 
497 Cubic Yards 



ALTERNATIVE 8 
FULL DRCC, 100-YEAR 2-HOUR RETENTION, STORM DRAIN IN 99TH AVENUE 

ITEM QUANTITY UNIT UNIT COST COST 
Channel Excavation Volume 95,880 CY $ 6 $ 575,280 CHANNEL EXCAVATION COST 
Channel Landscaping 16.1 AC $ 78,408 $1,262,369 CHANNEL LANDSCAPING COST 
Channel Area* 19.8 AC $ 100,000 $1,980,000 LAND COST 
Culvert Concrete 497 CY $ 669 $ 332,493 CULVERTCOST 
Maintenance Road** 3.7 AC $ 28,314 $ 104.762 MAINTENANCE ROAD COST 
Total Cost $4,254,904 TOTAL COST 
* Includes 50-foot Right of Way outside of channel proper. 
"*Two roads, 16-feet wide decomposed granite. 



ALTERNATIVE 8 
FULL DRCC, 100-YEAR 2-HOUR RETENTION, STORM DRAIN IN 99TH AVENUE 

COST ESTIMATE FOR DRCC FROM 83RD AVENUE TO 75TH AVENUE 
ASSUMING 100-YEAR, 2-HOUR RETENTION 
DRCC IN AVONDALE AND PHOENIX 
STORM DRAIN IN 99THAVENUE 

Channel Length 
Channel Discharge 
Channel Slope 
Channel Side Slopes 
Channel Bottom Width 

Channel Roughness 
Channel Flow Depth 
Channel Freeboard 
ChannelTotal Depth 
Channel excavation area 
Channel Excavatlon Volume, CY 
Channel Wetted Perimeter 
Channel Top Wldth 
Channel Landscape Area. AC 
Channel Total Area 
Maintenance ROW. FT 
DRCC Total ROW Width 
DRCC Total Area, AC 
Culvert area required 
Culvert wldth 
Number barrels 
Barrel width 
Culvert Concrete Area 
Culvert number 
Culvert Length 
Total Culvert Concrete. CY 

5739 Feet 
534 cfs 

0.0015 FeeVFoot 
6 FeeWoot 

12 feet calculated 
0.04 
4.7 Feet (From Master Plan) 
1.2 Feet (From FCD Standards) 
5.9 Feel 

279.66 
59.443 Cublc Yards 

84 Feet 
83 Feet 

11.1 AC Channel Only 
10.9 AC Channel Only 
50.0 feet assumes 25 feel both sldes 
133 Feet 
17.5 Includes maintenance ROW 

60 Square Feet 
12 Feet (Assumes 4-foot height) 
2 
6 Feet 

45 Square Feet 
2.5 
110 Feet 
458 Cublc Yards 



ALTERNATIVE 8 
FULL DRCC, 100-YEAR BHOUR RETENTION, STORM DRAIN IN 99TH AVENUE 

ITEM QUANTIN UNIT UNIT COST COST 
Channel Excavation Volume 59,443 CY $ 6 $ 356,658 CHANNEL EXCAVATION COST 
Channel Landscaping 13.3 AC $ 78,408 $1,042,826 CHANNEL LANDSCAPING COST 
Channel Area* 17.5 AC $ 100,000 $1,750,000 LAND COST 

Culvert Concrete 458 CY $ 669 $ 306,402 CULVERTCOST 
Maintenance Road** 4.2 AC $ 28,314 $ 118,919 MAINTENANCE ROAD COST 
Total Cost $3,574,805 TOTAL COST 
* Includes 50-foot Right of Way outside of channel proper. 
**Two roads, 16-feet wide decomposed granite. 



ALTERNATIVE 8 
FULL DRCC, 100-YEAR 2-HOUR RETENTION, STORM DRAIN IN 99TH AVENUE 

COST ESTIMATE FOR DRCC 95TH AVENUE BASIN 
QUANTITIES ARE FROM DIBBLE MASTER PLAN 

ITEM QUANTIN UNIT UNIT COST COST 
Basin Excavation Volume 202,900 CY $ 6 $1,217,400 CHANNEL EXCAVATION COST 
Basin Landscaping 48.0 AC $ 78,408 $3,763,584 CHANNEL LANDSCAPING COST 
Parcel Area 48.0 AC $ 100,000 $4,800,000 LAND COST 
Total Cost $9,780,984 TOTAL COST 

95 BASIN 25of27 



ALTERNATIVE 8 
FULL DRCC. 100-YEAR 2-HOUR RETENTION, STORM DRAIN IN 99TH AVENUE 

Pipe Design of Conceptual 99th avenue Storm Drain 
and Approximate Cost Estimate 
I I I I I I I I i 

design D in inch Cost per Linear Foot 
(Adapted From City of 

DRCC to broadway 

$8,452,820.00 

99STORM DRAIN 



ALTERNATIVE 8 
FULL DRCC. 100-YEAR ZHOUR RETENTION, STORM DRAIN IN 99TH AVENUE 

ITEM 
Channel Excavation Volume 
Channel Landscaping 
Channel Area*" 
Culvert Concrete*** 
Maintenance Road**** 
Total Cost 
*Assumes I-foot freeboard 
** Includes 50-foot Right of Way outside of channel proper. 
***Assumes three and a half 4 cell 8'xY culverts 
*'**Two roads, 16-feet wide decomposed granite. 

Unit Costs 

UNlT UNlT COST 
CY 6 
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LEGEND 

- - - --- TOP WIDTH BOTTOM WIDTH NEW CHANNEL 

D* 
- 

ACCESS ROAD ACCESS ROAD 

n NEW D m K n o N  BASIN SLOPE 
TYPICAL DRCC CHANNEL SECTION 

NOT TO SCALE NEW DRAIN PIPE 
I - NEW CULVERT 

- --- NEW RIGHT-OF-WAY UNE 

- - - -  RIGHT-OF-WAY UNE 

- - - - - - - PROPERM UNE 

PARCEL NUMBER 

= = z = = = = EXISTING ROAD 

-1 410 EXIST. INDM CONTOUR 

- MIST. INTERMEDIATE CONTOUR 

I EXISTING UTILITY 

RELOCAnDN MUnES 
, 
-x- MISTING POWER POLE 

MISTING STRUCTURE 

EWRONMENTAL s m  

I 

N O E  
I. ENTIRE RIGHT OF WAY MINUS ACCESS ROADS TO BE LANDSCAPED. 

ACCESS ROADS 4" ABC. RlGHT OF WAY IS MINIMUM REQUIRED FOR 
DRAINAGE PURPOSES. ADDITIONAL RIGHT OF WAY MAY BE REQUIRED FOR 
RECREATION AESMEnC PURPOSES. 

2004C027 10% DESIGN PLANS 

OfDO 

w 2 a l L  

DRCC CHANNEL DIMENSIONS (SEE NOTES) 

CHANNEL REACH 

DOWNSTREAM OF DYASRT ROAD (SHEETS 
4 AND 14) 

DYSART ROAD TO EL MIRAGE ROAD 
(SHEET 5) - 

a MIRAGE ROAD TO SUNLAND CHANNEL 
(SHEET 6) 

SUNLAND CHANNEL TO 1 15TH AVENUE 
(SHEETS 6 TO 8) 

115TH AVENUE TO 1OTn-l AVENUE 
(SHEET 9) 

DRCC REINFORCED CONCRETE BOX CULVERT DIMENSIONS 

DESIGN 
DISCHARGE, IN 

CFS 

3.069 

3.069 

1,645 

1,205 

1.318 

CULVERT ROADWAY CROSSING 

DYSRT ROAD (SHEET 5) 

EL MIRAGE ROAD (SHEET 6) 

BROADWAY ROAD (SHEET 8) 

AVONDALE BOULEVARD (SHEET 8) 

1OTn-l AVENUE (SHEET 10) 

95TH AVENUE (SHEET 11) 

9lST AVENUE (SHEET 12) 

83RO AVENUE (SHEET 13) 

CHANNEL SLOPE, 
IN FEET PER 

FOOT 

0.0014 

0.0014 

0.0017 

0.0017 

0.001 7 

DESIGN 
PISCHARGE, 

IN CFS 

3,069 

2.654 

1,205 

1.318 

775 

388 

862 

345 

*DIMENSION NOTE 

HEADWATER* IN FEET 

5.9 

5.9 

5.9 

6 

7 

7 

7 

7 

A 

RIGHT OF 
WAY WIDTH. 

IN FEET 

277 

277 

190 

167 

171 

CULVERT 
HEIGHT, IN 

~ ~ f 3  

4 

4 

4 

4 

4 

4 

4 

4 

B 

CHANNEL TOP 
WIDTH. IN FEET 

227 

227 

140 

117 

121 

CULVERT 
WIDTH. IN 

FEEI' 

9 

10  

8 

7 

9 

9 

10 

8 

C 

FREEBOARD. IN 
FEET 

1.2 

1.2 

1.2 

t .2 

1.2 

OF 
BARRELS 

9 

7 

4 

5 

2 

1 

2 

1 

D 

FLOW DEPTH, 
IN FEET 

4.7 

4.7 

4.7 

4.7 

4.8 

LENGTH, iN  FEET 

110 

110 

110 

21 1 

110 

110 

110 

110 

E 

CHANNEL BOlTOM 
WIDTH. IN FEET 

156 

156 

69 

46 

49 



--- --- CULVERT ROADWAY CROSSING 
- - 

D* 

ACCESS ROAD ACCESS ROAD 

MPICAL SUNLAND CHANNEL SECTION 
NOT TO SCALE 

SUNLAND CHANNEL DIMENSIONS (SEE NOTES) 

CHANNEL REACH DESIGN CHANNEL SLOPE. *DIMENSION NOTE 
DISCHARGE. IN IN FEET PER 

CFS FOOT A B C D E 
RIGHT OF CHANNEL FREEBOARD, FLOW CHANNEL 

WAY WIDTH, TOP WIDTH, IN FEET DEPM. BOTTOM 
IN FEET IN FEET IN FEET WIDTH. IN 

FEEl 

DRCC TO 1 15TH AVE. (SHEET 15) 1.207 0.0008 159 1 34 1.4 5.5 51 

115TH AVE TO 107TH AVE. (SHEET 16) 1.207 0.0022 160 110 1.2 4.7 39 

107TH AM. TO 99TH AVE. (SHEET 17) 919 0.0018 151 101 1.2 4.7 30 

EXISTING GROUND (APPROXIMATE) 

- - - 
EXCAVATION DEPTH 

8 1  AF ACTIVE STORAGE MAX DEPTH 

BASIN BOTTOM 

EXCAVATE SlDE OF EXISTING 
LKNDSCAPED DETENTION BASIN B-B (SEE SHEET 11) CH~NNEL TO MEET BASIN BOTTOM 

NOT TO SCALE 

EXISTING GROUND (APPROXIMATE) 

---------------- NO-E 

- - 1. ENTIRE RIGHT OF WAY MINUS ACCESS ROADS TO BE LANDSCAPED. 
- ACCESS ROADS 41 ABC. RIGHT OF WAY IS MINIMUM REQUIRED FOR 

MAX DEPTH 
DRAINAGE PURPOSES. ADDITIONAL RIGHT OF WAY MAY BE REQUIRED FOR 

8 1  AF ACTIVE STORAGE 
RECREATION AESMmC PURPOSES. 

2. SUNLAND CHANNEL. DRCC TO 115TH 25 FOOT RIGHT OF WAY AND ACCESS 
ON ONE SlDE ONLY. 

BASIN BOnOM 

LANDSCAPED DETENTION BASIN A-A (SEE SHEET 11) 
NOT TO SCALE @@-- 

*%#-d' 
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DESIGN FLOW RATE SUMMARY TABLES FOR DRCC AND SUNLAND 
CHANNEL REACHS AND CULVERTS. 

The design flow rates presented in the table below are derived from the recommended 
plan HEC-I models for the Durango Regional Conveyance Channel. The regulatory 
discharge is the higher of the two discharges produced by the 100-yr 6-hr or 100-yr 24-hr 
rainfall data. The design flow rate discussion column is meant to give an idea of the 
uncertainty of the chosen design flow rate given future development. 

Dpart Road 1 the DRCC just downstream of Dysart Road. 
Dvsart Road to I-- 3,069 1 This number is the modeled flow rate calculated for the 

to Sunland 
Channel 

Design Flow Rate Discussion 

This discharge is the modeled flow rate calculated for 

DRCC Channel 
Reach 

- 
Downstream of 

I DRCC just upstream, east, of Dysart Road. 
I This number is the modeled flow rate calculated for the 

Design 
Flow 
Rate (cfs) 
3,069 

I DRCC just upstream, east, of El Mirage Road. I 
The HEC-1 model assumes that flow from the Lakin and 
Silver Bullet developments will be routed down El 
Mirage Road. As development occurs, it is likely that 
several drainageways will be built to bring water to the 
DRCC from these developments. The effect of allowing 
development generated stom water to enter the DRCC 
upstream of El Mirage Road could be to increase the 

Sunland Channel 
to 1 15" Avenue 

1 15"  venue to 
107" Avenue 

1,205 

1,318 

design discharge in this reach. 
Same as El Mirage Road to Sunland Channel comments. 

This is the modeled flow rate calculated for the DRCC 
just downstream, west, of 1 151h Avenue. 
This is the modeled flow rate calculated for the DRCC 
just downstream, west, of 107" Avenue. 



hannel comments. 

d for the DRCC 



Sunland 
Channel Reach 

DRCC to 1 15" 
Avenue 
1 15" Avenue to 
107" Avenue 
107" Avenue to 
99" Avenue 

Sunland 
Culvert 

Sunland Avenue 
Culvert 
107" Avenue 

99" Avenue 

Design 
Flow 
Rate (cfs) 
1,207 

1,207 

919 

Design Flow Rate Discussion 

This is the modeled flow rate calculated for the Sunland 
Channel just downstream of 115" Avenue. 
See DRCC to 115" Avenue 

This is the modeled flow rate calculated for the Sunland 
Channel just downstream of 107" Avenue. 

Design 
Flow 
Rate (cfs) 
1,207 

919 

303 

Design Flow Rate Discussion 

Same as Sunland Channel Reach DRCC to 115'~ Avenue 

Same as Sunland Channel Reach 107" Avenue to 99" 
Avenue. 
This is the modeled flow rate calculated for the Sunland 
Channel just downstream, west, of 99" Avenue. 



DESIGN DATA AND COST ESTIMATE FOR RECOMMENDED PLAN 

THIS SPREADSHEET PROVIDES THE DETAILED COST ESTIMATE FOR THE DRCC ASSUMING: 

DRCC IN AVONDALE ONLY 
FIRST FLUSH RETENTION ADJACENT TO THE DRCC 

THE SUMMARY SHEET PROVIDES A SUMMARY OF THE DRCC COST BY REACH. 

AVONDALE AND PHOENIX COSTS ARE SEPARATED, AND A 30% CONTINGENCY IS ADDED. 

THE BASIN#I SHEET PROVIDES A COST ESTIMATE OF THE DETENTION BASIN 
DOWNSTREAM OF DYSART. THESE COSTS ARE THE SAME IN ALL SCENARIOS. 

SUBSEQUENT SHEETS PROVIDE QUANTITY ESTIMATES AND COST ESTIMATES FOR EACH 
REACH OF THE DRCC AS DESCRIBED IN THE SHEET NAME. 



DESIGN DATA AND COST ESTIMATE FOR RECOMMENDED PLAN 

RECOMMENDED PLAN 
COST ESTIMATE 
11/30/2005 
COST SUMMARY 

DRCC 
Basin #1 
Channel Downstream of Dysart 
Channel Dysart to El Mirage 
Channel El Mirage to Sunland Channel 
Channel Sunland Channel to 115th Avenue 
Channel 115th to 107th 
Avondale Subtotal 
Avondale Contingency 30% 
Avondale Total 
95th Avenue Basin 
Phoenix Culverts 
Phoenix Channels 
Phoenix Subtotal 
Phoenix Contingency 30% 
Phoenix Total 
DRCC Total 

COST 
5,187,292 
1,441,116 
8,567,444 
2,998,158 
6,667,743 
6,623,036 

31,484,789 
9,445,437 

40,930,226 
7,563,049 

436.857 
1,197,225 
9,197,131 
2,759,139 

11,956,270 
52,886,496 

SUNLAND CHANNEL 
Channel DRCC to 115th $ 2,728,993 
Channel 115th to 107th $ 6,388,214 
Channel 107th to 99th $ 4,542,594 

Subtotal $ 13,659,801 
Contingency 30% $ 4,097,940 
Total $ 17,757,741 
Channel costs include associated culvert costs 

DRCC COST IN DRCC COST IN DRCC TOTAL 
AVONDALE PHOENIX ~ O S T  

WITH CONTINGENCY $ 40,930,226 $ 11,956,270 $ 52,886,496 
WITHOUT CONTINGENCY $ 31,484,789 $ 9,197,131 $ 40,681,920 

SUMMARY 2of17 



DRCC 
ITEM 
Channel Excavation 
Channel Landscaping 
Channel Area* 
Culvert Concrete 
Maintenance Roade* 
BFC Replacement 
Basin # I  
99 Basin 
Phoenix Culverts 
Subtotal 
Contingency 30% 
Total 

DESIGN DATA AND COST ESTIMATE FOR RECOMMENDED PLAN 

Sunland Channel 
ITEM 
Channel Excavation 
Channel Landscaping 
Channel Area* 
Culvert Concrete 
Maintenance Road** 
Subtotal 
Contingency 30% 
Total 

QUANTIN UNIT UNIT COST COST percent 
530,832 CY $ 6 $ 3,184,992 

81.7 AC $ 78,408 $ 6,405,934 
98.0 AC $ 150,000 $ 14,700,000 

2,881 CY $ 669 $ 1,927,389 
16.3 AC $ 28.314 $ 461,518 

5,506 LF 148 814,888 
$ 5,187,292 
$ 7,563,049 
$ 436,857 
$ 40,681,919 
$ 12,204,576 
$ 52,886,495 

QUANTIN UNIT UNIT COST COST percent 
202,073 CY $ 6 $ 1,212,430 

34.5 AC $ 78,408 $ 2,705,076 
42.0 AC $ 150,000 $ 6,300,000 

4,828 CY $ 669 $ 3,229,932 
7.5 AC $ 28,314 $ 212,355 

$ 13,659,801 
$ 4,097,940 
$ 17,757,741 

Includes 50-foot Right of Way outside of channel proper. 
"*Two roads, 16-feet wide decomposed granite. 

SUMMARY 



DESIGN DATA AND COST ESTIMATE FOR RECOMMENDED PLAN 

RECOMMENDED PLAN 
11/30/2005 
COST ESTIMATE FOR BASIN #I DOWNSTREAM OF DYSART 

Basin Landscaping 24 AC $78,408 $1,881,792 
Parcel Area 137 AC $10,000 $1,370,000 
Drain Pipe 4230 LF $148.00 $ 626,040 
Manholes 9 EA 4500 $ 40,500 
Headwall 1 EA $ 1,100 $ 1,100 
Inflow Spillway 253,572 SF $ 5 $1,267,860 
TOTAL COST $5,187,292 

Basin #I 



DESIGN DATA AND COST ESTIMATE FOR RECOMMENDED PLAN 

RECOMMENDED PLAN 
COST ESTIMATE 
DRCC CHANNEL DOWNSTREAM OF DYSART 

Channel Length 
Channel Discharge 
Channel Slope 
Channel Side Slopes 
Channel Bottom Width 
Channel Roughness 
Channel Flow Depth 
Channel Freeboard 
Channel Total Depth 
Channel excavation area 
Channel Excavation Volume 
Channel Wetted Perimeter 
Channel Top Width 
Channel Landscape Area 
Channel Total Area 
Maintenance ROW 
DRCC Total ROW Width 
DRCC Total Area 
Culvert area required 
Culvert width 
Number of Culvert Barrels 
Barrel width 
Culvert Concrete Area 
Culvert number 
Culvert Length 
Total Culvert Concrete 

COST ESTIMATE 
ITEM 

500 Feet 
3069 d s  

0.0014 FeeffFoot 
6 FeetlFoot 

156 Feet 
0.04 
4.7 Feet 
1.2 Feet 
5.9 Feet 

1129.26 Square Feet 
20,912 Cubic Yards 

228 Feet 
227 Feet 
2.6 Acres 
2.6 Acres 

50.0 Feet (25 feet both sides) 
277 Feet 
3.2 Acres (Includes maintenance right of way) 
323 Square Feet 
81 Feet (4-foot height) 
9 
9 Feet 

222 Square Feet 
1 

110 Feet 
904 Cubic Yards 

QUANTITY UNIT UNIT COST COST 
Channel Excavation 20,912 CY $ 6 $ 125,472 
Channel Landscaping 2.8 AC $ 78,408 $ 219,542 
Channel Area* 3.2 AC $ 150,000 $ 480,000 
Culvert Concrete 904 CY $ 669 $ 604,776 
Maintenance Road** 0.4 AC $ 28,314 $ 11,326 
Total Cost $ 1,441,116 

Includes 50-foot Right of Way outside of channel proper. 
"Two roads, 16-feet wide decomposed granite. 



DESIGN DATA AND COST ESTIMATE FOR RECOMMENDED PLAN 

RECOMMENDED PLAN 
COST ESTIMATE 
DRCC FROM DYSART TO EL MIRAGE 

Channel Length 
Channel Discharge 
Channel Slope 
Channel Side Slopes 
Channel Bottom Width 
Channel Roughness 
Channel Flow Depth 
Channel Freeboard 
Channel Total Depth 
Channel excavation area 
Channel Excavation Volum 
Channel Wetted Perimeter 
Channel Top Width 
Channel Landscape Area 
Channel Total Area 
Maintenance ROW 
DRCC Total ROW Width 
DRCC Total Area 
Culvert area required 
Culvert width 
Number of Culvert Barrels 
Barrel width 
Culvert Concrete Area 
Culvert number 
Culvert Length 
Total Culvert Concrete 

5136 Feet 
3069 d s  

0.0014 FeetIFoot 
6 FeeVFoot 

156 Feet 
0.04 
4.7 Feet 
1.2 Feet 
5.9 Feet 

1129.26 Square Feet 
214,810 Cubicyards 

228 Feet 
227 Feet 
26.9 Acres 
26.8 Acres 
50.0 Feet (25 feet both sides) 
277 Feet 
32.7 Acres (Includes maintenance right of way) 
323 Square Feet 
81 Feet (&foot height) 
9 
9 Feet 

222 Square Feet 
0 

110 Feet 
0 Cubic Yards 

COST ESTIMATE 
ITEM QUANTITY UNIT UNIT COST COST 
Channel Excavation 214,810 CY $ 6 $ 1,288,860 
Channel Landscaping 28.9 AC $ 78,408 $ 2,265,991 
Channel Area* 32.7 AC $ 150,000 $ 4,905,000 
Culvert Concrete 0 CY $ 669 $ - 
Maintenance Road** 3.8 AC $ 28,314 $ 107,593 
Total Cost 5 8,567,444 

Includes 50-foot Right of Way outside of channel proper. 
**Two roads, 16-feet wide decomposed granite. 

DYSART TO EL MIRAGE 6of17 



DESIGN DATA AND COST ESTIMATE FOR RECOMMENDED PLAN 

RECOMMENDED PLAN 
RECOMMENDED PLAN 
DRCC FROM EL MIRAGE TO SUNLAND CHANNEL CONFLUENCE 

Channel Length 
Channel Discharge 
Channel Slope 
Channel Side Slopes 
Channel Bottom Width 

Channel Roughness 
Channel Flow Depth 
Channel Freeboard 
Channel Total Depth 
Channel excavation area 
Channel Excavation Volum 
Channel Wetted Perimeter 
Channel Top Width 
Channel Landscape Area 
Channel Total Area 
Maintenance ROW 
DRCC Total ROW Width 
DRCC Total Area 
Culvert Discharge 
Culvert area required 
Culvert width 
Number of Culvert Barrels 
Barrel width 
Culvert Concrete Area 
Culvert number 
Culvert Length 
Total Culvert Concrete, CY 

2262 Feet 
1645 cfs 

0.0017 FeeVFoot 
6 FeeVFoot 

69 Feet 
0.04 
4.7 Feet 
1.2 Feet 
5.9 Feet 

615.96 Square Feet 
51,604 Cubic Yards 

141 Feet 
140 Feet 
7.3 Acres 
7.3 Acres 

50.0 Feet (25 feet both sides) 
190 Feet 
9.9 Acres (Includes maintenance right of way) 

2654.0 
279 Square Feet 
70 Feet (4-foot height) 
7 

10 Feet 
188 Square Feet 

1 
110 Feet 

765.9 Cubic Yards 

COST ESTIMATE 
ITEM QUANTITY UNIT UNlT COST 
Channel Excavation Volum 51,604 CY $ 6 
Channel Landscaping 8.2 AC $ 78,408 
Channel Area* 9.9 AC $ 150,000 
Culvert Concrete 766 CY $ 669 
Maintenance Road" 1.7 AC $ 28,314 
Total Cost 

Includes 50-foot Right of Way outside of channel proper. 
*Two roads, 16-feet wide decomposed granite. 

EL MIRAGE TO SUNLAND 

COST 
$ 309,624 
$ 642.946 
$ 1,485,000 
$ 512,454 
$ 48,134 
$ 2,998,158 



, 
DESIGN DATA AND COST ESTIMATE FOR RECOMMENDED PLAN 

'1 COST ESTIMATE FOR DRCC FROM SUNLAND CHANNEL TO 115TH AVENUE 
RECOMMENDED PLAN 
DRCC FROM EL SUNLAND CHANNEL CONFLUENCE TO 115TH AVENUE 

Channel Length 
Channel Discharge 
Channel Slope 
Channel Side Slopes 
Channel Bottom Width 
Channel Roughness 
Channel Flow Depth 
Channel Freeboard 
Channel Total Depth 
Channel excavation area 
Channel Excavation Volum 
Channel Wetted Perimeter 
Channel Top Width 
Channel Landscape Area,, 
Channel Total Area 
Maintenance ROW, FT 
DRCC Total ROW Width 
DRCC Total Area, AC 
Culvert area required 
Culvert width 
Number barrels 
Barrel width 
Culvert Concrete Area 
Culvert number 
Culvert Length 
Total Culvert Concrete, CY 

6778 Feet 
1205 cfs 

0.0017 FeetfFoot 
6 FeeUFoot 

46 feet 
0.04 
4.7 Feet (From Master Plan) 
1.2 Feet (From FCD Standards) 
5.9 Feet 

480.26 
120,563 Cubic Yards 

118 Feet 
117 Feet 

18.4 AC 
18.2 AC 
50.0 feet assumes 25 feet both sides 
167 Feet 

26.0 Includes maintenance ROW 
127 Square Feet 
32 Feet (Assumes 4-foot height) 
4 
8 Feet 

94 Square Feet 
I 

110 Feet 
383 Cubic Yards 

ITEM QUANTITY UNIT UNIT COST COST 
Channel Excavation Volum 120,563 CY 5 6 5 723,378 
Channel Landscaping 21.0 AC 5 78,408 5 1,646,568 
Channel Area* 26.0 AC $ 150,000 5 3,900,000 
Culvert Concrete 383 CY 5 669 5 256,227 
Maintenance Road** 5.0 AC 5 28,314 $ 141.570 
Total Cost 5 6,667,743 
* Includes 50-foot Right of Way outside of channel proper. 
**Two roads, 16-feet wide decom~osed aranite. 

)I SUNLAND TO I15 



DESIGN DATA AND COST ESTIMATE FOR RECOMMENDED PLAN 

COST ESTIMATE FOR DRCC FROM 115TH AVENUE TO 107TH AVENUE 
ASSUMING FIRST FLUSH RETENTION 
DRCC IN AVONDALE ONLY 

Channel Length 
Channel Discharge 
Channel Slope 
Channel Side Slopes 
Channel Bottom Width 
Channel Roughness 
Channel Flow Depth 
Channel Freeboard 
Channel Total Depth 
Channel excavation area 
Channel Excavation Volum 
Channel Wetted Perimeter 
Channel Top Width 
Channel Landscape Area,, 
Channel Total Area 
Maintenance ROW, FT 
DRCC Total ROW Width 
DRCC Total Area, AC 
Culvert area required 
Culvert width 
Number barrels 
Barrel width 
Culvert Concrete Area 
Culvert number 
Culvert Length 
Total Culvert Concrete, CY 

5403 Feet 
1318 cfs 

0.0017 FeetIFoot 
6 Feet/ Foot 

49 feet calculated 
0.04 
4.8 Feet (From Master Plan) 
1.2 Feet (From FCD Standards) 

6 Feet 
51 0 

102,057 Cubic Yards 
122 Feet 
121 Feet 

15.1 AC Channel Only 
15.0 AC Channel Only 
50.0 feet assumes 25 feet both sides 
171 Feet 

21.2 Includes maintenance ROW 
137 Square Feet 
34 Feet (Assumes 4-foot height) 
5 
7 Feet 

106 Square Feet 
1 

21 1 Feet 
828 Cubic Yards 

ITEM QUANTITY UNIT UNIT COST 
Channel Excavation Volum 102,057 CY $ 6 
Channel Landscaping 17.2 AC $ 78,408 
Channel Area* 21.2 AC $ 150,000 
Culvert Concrete 828 CY $ 669 
Maintenance Road*" 4.0 AC $ 28,314 
Replace BFC w/ 48" RCP 5506 LF $ 148 
Total Cost 
* Includes 50-foot Right of Way outside of channel proper. 
**Two roads, 16-feet wide decomposed granite. 

COST 
$ 612,342 
$ 1,348,618 . 
$ 3,180,000 
$ 553,932 
$ 113,256 
$ 814,888 
$ 6,623,036 



DESIGN DATA AND COST ESTIMATE FOR RECOMMENDED PLAN 

RECOMMENDED PLAN 
COST ESTIMATE 
PHOENIX CHANNEL UPSTREAM OF 107TH AND 91ST 
ASSUME SAME CHANNEL AS ALREADY IN PLACE DOWNSTREAM OF 99TH 
CHANNEL LENGTH ASSUMED (1300FT UPSTREAM OF 107TH. 600FT UPSTREAM OF 91ST) 

Channel Length 
Channel Side Slopes 
Channel Bottom Width 
Channel Total Depth 
Channel excavation area 
Channel Excavation Volum 
Channel Wetted Perimeter 
Channel Top Width 
Channel Landscape Area 
Channel Total Area 
Maintenance ROW 
DRCC Total ROW Width 
DRCC Total Area 

1900 Feet 
3.2 FeetlFoot 
20 Feet 

7 Feet 
296.8 Square Feet 

20,886 Cubic Yards 
67 Feet 
65 Feet 

2.9 Acres 
2.8 Acres 

50.0 Feet (25 feet both sides) 
115 Feet 
5.0 Acres (Includes maintenance right of way) 

COST ESTIMATE 
ITEM QUANTITY UNIT UNIT COST COST 
Channel Excavation 20,886 CY $ 6 $ 125,316 
Channel Landscaping 3.6 AC $ 78,408 $ 282,269 
Channel Area* 5.0 AC $ 150,000 $ 750.000 
Ma~ntenance Road** 1.4 AC $ 28,314 $ 39,640 
Total Cost $ 1,197,225 
* Includes 50-foot Right of Way outside of channel proper. 
**Two roads, 16-feet wide decomposed granite. 

PHX Channnel 





DESIGN DATA AND COST ESTIMATE FOR RECOMMENDED PLAN 

PHOENIX CULVERTS 

CULVERT DEPTH 4 FEET 

83RD AVENUE 
Number barrels 
Barrel width 
Culvert Concrete Area 
Culvert number 
Culvert Length 
Total Culvert Concrete, CY 

91ST AVENUE 
Number barrels 
Barrel width 
Culvert Concrete Area 
Culvert number 
Culvert Length 
Total Culvert Concrete, CY 

1 
8 Feet 

28 Square Feet 
1 

110 Feet 
114 Cubic Yards 

2 
10 Feet 
58 Square Feet 
1 

110 Feet 
236 Cubic Yards 

107TH AVENUE 
Number barrels 2 
Barrel width 9 Feet 
Culvert Concrete Area 54 Square Feet 
Culvert number 1 
Culvert Length 110 Feet 
Total Culvert Concrete, CY 220 Cubic Yards 

RETENTION BASIN 
Number barrels 1 
Barrel width 9 Feet 
Culvert Concrete Area 30 Square Feet 
Culvert number 1 
Culvert Length 75 Feet 
Total Culvert Concrete, CY 83 Cubic Yards 

Q Cap 

COSTICY TOTAL COST 
TOTAL CULVERT CONCR 653 CY $ 669 $ 436,857 

Culverts 12of17 



DESIGN DATA AND COST ESTIMATE FOR RECOMMENDED PLAN 

COST ESTIMATE FOR SUNLAND CHANNEL FROM DRCC TO 115TH AVENUE 

Channel Length 
Channel Discharge 
Channel Slope 
Channel Side Slopes 
Channel Bottom Width 
Channel Roughness 
Channel Flow Depth 
Channel Freeboard 
Channel Total Depth 
.Channel excavation area 
Channel Excavation Volum 
Channel Wetted Perimeter 
Channel Top Width 
Channel Landscape Area, I 

Channel Total Area 
Maintenance ROW, FT 
DRCC Total ROW Width 
DRCC Total Area, AC 
Culvert area required 
Culvert width 
Number barrels 
Barrel width 
Culvert Concrete Area 
Culvert number 
Culvert Length 
Total Culvert Concrete, CY 

2849 Feet 
1207 cfs 

0.0008 FeetlFoot 
6 FeeVFoot 

51 feet 
0.04 
5.5 Feet (From Master Plan) 
1.4 Feet (From FCD Standards) 
6.9 Feet 

637.56 
67.274 Cubic Yards 

135 Feet 
134 Feet 
8.8 AC Channel Only 
8.8 AC Channel Only 

25.0 feet assumes 25 feet one sides 
159 Feet 
10.4 Includes maintenance ROW 
113 Square Feet 
28 Feet (Assumes 4-foot height) 
4 
7 Feet 

86 Square Feet 
0 

110 Feet 
0 Cubic Yards 

channel depth increased by one foot to allow 6-foot culvert upstream 
no maintenance right of way on south side 

ITEM QUANTITY UNIT UNIT COST COST 
Channel Excavation Volum 67,274 CY $ 6 $ 403,644 
Channel Landscaping 9.4 AC $ 78,408 $ 737,035 
Channel Area" 10.4 AC $ 150,000 $ 1,560,000 
Culvert Concrete 0 CY $ 669 $ - 
Maintenance Road** 1.0 AC $ 28,314 $ 28,314 
Total Cost $ 2,728,993 
* Includes 50-foot Right of Way outside of channel proper. 
"Two roads, 16-feet wide decomposed granite. 

SDRCCTOI 15 



DESIGN DATA AND COST ESTIMATE FOR RECOMMENDED PLAN 

COST ESTIMATE FOR SUNLAND CHANNEL FROM 115TH AVENUE TO 107TH AVENUE 

Channel Length 
Channel Discharge 
Channel Slope 
Channel Side Slopes 
Channel Bottom Width 
Channel Roughness 
Channel Flow Depth 
Channel Freeboard 
Channel Total Depth 
Channel excavation area 
Channel Excavation Volum 
Channel Wetted Perimeter 
Channel Top Width 
Channel Landscape Area, 
Channel Total Area 
Maintenance ROW, FT 
DRCC Total ROW Width 
DRCC Total Area, AC 
CULVERT DISCHARGE 
Culvert area required 
Culvert width 
Number barrels 
Barrel width 
Culvert Concrete Area 
Culvert number 
Culvert Length 
Total Culvert Concrete, CY 

3825 Feet 
1207 d s  

0.0022 FeetlFoot 
6 FeetlFoot 

39 feet calculated 
0.04 
4.7 Feet (CALCULATED) 
1.2 Feet (From FCD Standards) 
5.9 Feet 

438.96 
62,186 Cubic Yards 

11 1 Feet 
110 Feet 
9.7 AC Channel Only 

10.9 AC Channel Only 
50.0 feet assumes 25 feet both sides 
160 Feet 
14.0 Includes maintenance ROW 
1207 CFS 
147 Square Feet 
25 Feet (Assumes 6-foot height) 
3 
9 Feet 

86 Square Feet 
1 

1388 Feet 
4421 Cubicyards 

Culvert design based on mannings using a slope of 0.0022. Culvert flowing full, checked inlet 
control. Culvert right of way width is 40 feet. 

ITEM QUANTITY UNIT UNIT COST COST 
Channel Excavation Volum 62,186 CY $ 6 $ 373,116 
Channel Landscaping 11.2 AC $ 78,408 $ 878,170 
Channel Area* 14.0 AC $ 150,000 $ 2,100,000 
Culvert Concrete 4421 CY $ 669 $ 2,957,649 
Maintenance Road'̂  2.8 AC $ 28,314 $ 79,279 
Total Cost $ 6,388,214 
* Includes 50-foot Right of Way outside of channel proper. 
**Two roads, 16-feet wide decomposed granite. 



DESIGN DATA AND COST ESTIMATE FOR RECOMMENDED PLAN 

COST ESTIMATE FOR SUNLAND CHANNEL FROM 107TH AVENUE TO 99TH AVENUE 

Channel Length 
Channel Discharge 
Channel Slope 
Channel Side Slopes 
Channel Bottom Width 

Channel Roughness 
Channel Flow Depth 
Channel Freeboard 
Channel Total Depth 
Channel excavation area 
Channel Excavation Volume. ( 

Channel Wetted Perimeter 
Channel Top Width 
Channel Landscape Area, AC 
Channel Total Area 
Maintenance ROW, FT 
DRCC Total ROW Width 
DRCC Total Area, AC 

107TH AVE CULVERT DISCt 
Culvert area required 
Culvert width 
Number barrels 
Barrel width 
Culvert Concrete Area 
Culvert number 
Culvert Length 
Total Culvert Concrete, CY 

99TH AVE CULVERT DISCHI 
Culvert area required 
Culvert width 
Number barrels 
Barrel width 
Culvert Concrete Area 
Culvert number 
Culvert Length 
Total Culvert Concrete, CY 

5081 Feet 
919 cfs 

0.0018 FeetlFoot 
6 FeeVFoot 

30 feet 
0.04 
4.7 Feet (CALCULATED) 
1.2 Feet (From FCD Standards) 
5.9 Feet 

385.86 
72.613 Cubic Yards 

102 Feet 
101 Feet 

11.9 AC Channel Only 
11.8 AC Channel Only 
50.0 feet assumes 25 feet both sides 
151 Feet 

17.6 Includes maintenance ROW 

919.0 CFS 
97 Square Feet 
24 Feet (Assumes 4-foot height) 
J 

8 Feet 
72 Square Feet 
1 

110 Feet 
293 Cubic Yards 

303.0 CFS 
32 Square Feet 
8 Feet (Assumes &foot height) 
1 
8 Feet 

28 Square Feet 
1 

110 Feet 
114 Cubic Yards 

ITEM QUANTITY UNIT UNIT COST COST 
Channel Excavation Volume 72,613 CY $ 6 $ 435,678 
Channel Landscaping 13.9 AC $ 78,408 $ 1,089,871 
Channel Area* 17.6 AC $ 150,000 $ 2,640,000 
Culvert Concrete 407 CY $ 669 $ 272,283 
Maintenance Road** 3.7 AC $ 28,314 $ 104,762 
Total Cost $ 4,542,594 

Includes 50-foot Right of Way outside of channel proper. 
*Two roads, 16-feet wide decomposed granite. 



DESIGN DATA AND COST ESTiMATE FOR RECOMMENDED PLAN 

DRCC DIMENSION SUMMARY 
RECOMMENDED PLAN 

DRCC CHANNEL Channel Discharge Channel ~engm Channel Slope Channel Flow Depm Channel Total Depm Channel Bonom Widm Channel Top Wldth DRCC Total ROW Wldlh 
REACH 6 Feet FeeVFwt Feet Feet Feet Feet Feet 

4.7 
-4.7. 

277 , ~ 
pi7 ... 

EL MIRAGE TO SUNLA 4.7 190 
SUNl+NOTOITS '. 4.7' ' 1@7 ' .  
115-107 4.8 171 

SUNLANDCHANNEL 
REACH 

DRCC CULVERTS Culvert Discharge Culvert area required Culvert widm Number of Culvert Banels Banel widm Culvert number Culvert LengUl 

SUNLAND CULVERTS 

DIM SUMMARY 16Of17 



DESIGN DATA AND COST ESTIMATE FOR RECOMMENDED PLAN 

ITEM 
Channel Excavation Volume 
Channel Landscaping 
Channel Area** 
Culvert Concrete*** 
Maintenance Road**** 
Total Cost 
*Assumes I-foot freeboard 
** Includes 50-foot Right of Way outside of channel proper. 
***Assumes three and a half 4 cell 8'x5' culverts 
****Two roads, 16-feet wide decomposed granite. 

Unit Costs 

UNIT UNIT COST 
CY 6 
AC 78408 
AC I00000 
CY 668.75 
AC 28314 



Memorandum of Understanding 
for the 

Downtown Buckeye Regional Basin and Storm Drain Project 

(PCN 211.XX.31) 
MOU FCD 2006UOXX 

1. This Memorandum of Understanding ("MOU") is between the Flood Control 1s ic of aricopa County, a 
political subdivision of the State of Arizona, hereinafter called the "DISTRIC " 

Arizona municipal corporation, hereinafter called the "TOWN". 
f i /  of Buckeye, an 

2. This MOU summarizes the intent and proposed activities of the 
regarding the development and implementation of the design, 
construction management, and operation & maintenance of the 
Drain Project (the "PROJECT") which is attended to provide 
features of the PROJECT are depicted by Exh~bit A to this MOU. 

3. Thc follou,ing are the proposed drainage and infrastructure features referred to 
as the PROJECT, as set forth in detail in Exhibit B, anached hereto 

I. A storm drain system in MC 85 from Miller 
of Monroe Avenue and MC 85 east of 9" Street. 

11. Two basins: one detention basin to be 
basin outfall along Apache Road 

III. Channel improvements along 
IV. Channel improvements along Beloat. 
V. Channel improvements along 

VI. Channel improvements for an 

5. This joint coordinationjd implement@# of the,pkoJE$I' is/dbgn{d t{ pro$ide the following benefits: 

ctures located throughout the 

e there is no existing natural 

t facilities for joint uses for recreation, 

6 .  The estimated cost o esiught-of-way,  utility relocations, construction, and 
construction manag overall PROJECT cost will be shared by the DISTRICT 
and the TOWN at 5 timated cost shall require written approval by both parties. 

7. There is currently current Capital Improvement Program, thus details on the 
funding and be identified in the Project Inter-Governmental Agreement 

8. The TOWN will be sign,Kbts-of-way acquisition, constmction, construction management 
for the PROJECT. 

9. The TOWN will be r sponsible fa the operation and maintenance of the PROJECT. i / 
Page 1 of 3 



m ~ i t h e r  the TOWN or the DISTRICT may receive credit toward their PROJECT cost share up to 25% of the total 
PROJECT cost from land donation andlor PROJECT features that either party caused to be completed provided 
that the feature(s) are approved in writing by both parties. 

11. The TOWN and the DISTRICT are responsible for their own internal administrative associated with the 
PROJECT. Internal administrative costs are not included as a part of PROJECT costs. 

12. The TOWN shall provide a full time Project Manager for the PROJECT and 
scheduled project meetings. The TOWN and the DISTRICT alte 

13. The DISTRICT and the TOWN acknowledge and understand that this 
understanding of the intention of the paties to the MOU, and is not leg 
the DISTRICT, the Board of Supervisors of Maricopa County, and the 

IN WITNESS WHEREOF, the parties hereto have executed this Memor 

Chief Engineer and General Manager, 
Flood Control District of Maricopa County 

Timothy S. Phillips P.E. Date 

TOWN Manager, 
TOWN of Buckeye 

Carol Reynolds, P.E. 

MOU FCD p a -  Page 2 of 3 
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Exhibit A 

LEGEND 
/V Potential Storm Drain Alignments 
/V Potential Pipe Outfall Alignments 
4 Potential Open Channel Outfalls ,,,, , ,,,, ,,,, # 4 
,,A,/ Street Centerlines - a N 
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Memorandum of Understanding 
for the 

Downtown Buckeye Regional Basin and Storm Drain Project 

(PCN 211.XX.31) 
MOU FCD 2006UOXX 

1. This Memorandum of Understandig ("MOW) is between the Flood Control is ic of aricopa County, a 
political subdivision of the State of Arizona, hereinafter called the "DISTRIC ", a d e 
Arizona municipal corporation, hereinafter called the "TOWN". 

fl/! & of Buckeye, an 

2. This MOU summarizes the intent and proposed activities of the 
regarding the development and implementation of the design, 
construction management, and operation & maintenance of the 
Drain Project (the "PROJECT") which is attended to provide 
features of the PROJECT are depicted by Exhibit A to this MOU. 

3. The following are the proposed drainage and infrastructure features that a part f and h reinafter referred to 
as the PROJECT, as set forth in detail in Exhibit B, attached hereto and $ de an in h a l  P$ here0t 

I. A storm drain system in MC 85 from Miller 
of Monroe Avenue and MC 85 east of 9' Street. 

11. Two basins: one detention basin to be 
basin outfall along Apache Road 

In. Channel improvements along 7" Street. 
IV. Channel improvements along Beloat. 
V. Channel improvements along Apache Road. 

VI. Channel improvements for an outfall to the n 
4. The DISTRICT and the TOWN 're to implem n ina ng ~~~WJECT management 

and sharing the pRoJEcTfi$ cf up front and the DISTRICT 
will reimburse the TOWN f its shar upo co 1 

5 .  This joint coordination d implement ti0 of the OJE T i d sign d t pro 'de the following benefits: i i t  'P Pii f f j  
o@&ctures located throughout the 

is no existing natural 

111. The PROJE 
t facilities for joint uses for recreation, 

6. The estimated cost o utility relocations, cons!mction, and 
construction will be shared by the DISTRICT 

written approval by both parties. 

7. There is cirently current Capital Improvement Program, thus details on the 
funding and be identified in the Project Inter-Governmental Agreement. 

8. The TOWN will be sign,&ghts-of-way acquisition, construction, construction management 
for the PROJECT. 

9. The TOWN will be r sponsible fo the operation and maintenance of the PROJECT. i / 
Page 1 of 3 



m i t h e r  the TOWN or the DISTRICT may receive credit toward their PROJECT cost share up to 25% of the total 
PROJECT cost from land donation andlor PROJECT features that either party caused to be completed provided 
that the feature(s) are approved in writing by both parties. 

11. The TOWN and the DISTRICT are responsible for their own internal administrative associated with the 
PROJECT. Internal administrative costs are not included as a part of PROJECT costs. 

12. The TOWN shall provide a full time Project Manager for the PROJECT and 
scheduled project meetings. The TOWN and the DISTRICT alternate 

13. The DISTRICT and the TOWN acknowledge and understand that this 
understanding of the intention of the parties to the MOU, and is not 
the DISTRICT, the Board of Supervisors of Maricopa County, and 

IN WITNESS WHEREOF, the parties hereto have executed this Memorandum f Und tandin b $1 / 
Chief Engineer and General Manager, 
Flood Control District of Maricopa County 

Timothy S. Phillips P.E. 

TOWN Manager, 
TOWN of Buckeye 

Carol Reynolds, P.E. 

MOU FCD PCN Page 2 of 3 
03/09/06 629524.2 



Exhibit A 

LEGEND 
/V Potential Storm Drain Alignments 
/V Potential Pipe Outfall Alignments 
4 J Potential Open Channel Outfalls ,,,, ,,,, ,,,, 
/ 4 /V Street Centerlines - N 
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Memorandum of Understanding 
for the 

Downtown Buckeye Regional Basin and Storm Drain Project 

(PCN 211.XX.31) 
MOU FCD 2006UOXX 

1. This Memorandum of Understanding ("MOU") is between the Flood Control 1s .c of aricopa County, a 
political subdivision of the State of Arizona, hereinafter called the "DISTRIC ", a d e 
Arizona municipal corporation, hereinafter called the "TOWN". 

n,,i! of Buckeye, an 

2. This MOU summarizes the intent and proposed activities of the 
regarding the development and implementation of the design, 
construction management, and operation & maintenance of the 
Drain Project (the "PROJECT") which is attended to provide 
features of the PROJECT are depicted by Exhibit A to this MOU. 

3. The following are the proposed drainage and infrastructure features tba ;:r",% referred to 
as the PROJECT, as set forth in detail in Exhibit B, attached hereto and 

I. A storm drain system in MC 85 from Miller 
of Monroe Avenue and MC 85 east of 9' Street. 

11. Two basins: one detention basin to be 
basin outfall along Apache Road 

111. Channel improvements along 7& Street. 
IV. Channel improvements along Beloat. 
V. Channel improvements along Apache Road. 

VI. Channel improvements for an outfall to the 

4. The DISTRICT and the TOWN t h e w J E C T  management 
and sharing the PROJECT front and the DISTRICT 
will reimburse the TOWN 

5. This joint coordination d implement tio of the OJE T i  d sign d t pro 'de the following benefits: i ii '+  itlt f j  
ctures located throughout the 

e there is no existing natural 

with the roadways. 
roject facilities for joint uses for recreation, 

6. ?.he estimated cost o desi)gdht-otlway, utility relocations, consnuction, and 
overall PROJECT cost wv~ll be shared by the DISTRlCT 

cost sliall require written approval by both parties. 

Improvement Program, tlius details on the 
in rhe Project Inter-Governmental Agreement. 

8. The TOWN will be tk e lea sign,Mghts-of-way acquisition, construction, construction management 
for the PROJECT. 

9. The TOWN will be operation and maintenance of the PROJECT. 

MOW FCD - v PcN- 
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m ~ i t h e r  the TOWN or the DISTRICT may receive credit toward their PROJECT cost share up to 25% of the total 
PROJECT cost from land donation and/or PROJECT features that either party caused to be completed provided 
that the feature(s) are approved in writing by both parties. 

11. The TOWN and the DISTRICT are responsible for their own internal administrative cos associated with the 
PROJECT. Internal administrative costs are not included as a part of PROJECT costs. A 

12. The TOWN shall provide a full time Project Manager for the PROJECT and 
scheduled project meetings. The TOWN and the DISTRICT alternate 

13. The DISTRICT and the TOWN acknowledge and understand that this 
understanding of the intention of the parties to the MOU, and is not 
the DISTRICT, the Board of Supervisors of Maricopa County, and the TO 

IN WITNESS WHEREOF, the parties hereto have executed this Memorandum f Und tandin , I ?I 
Chief Engineer and General Manager, 
Flood Control District of Maricopa County 

Timothy S. Phillips P.E. 

TOWN Manager, 
TOWN of Buckeye 

Carol Reynolds, P.E 

Page 2 of 3 



Exhibit A 

LEGEND 
/V Potential Storm Drain Alignments 
/V Potential Pipe Outfall Alignments 
'\ Potential Open Channel Outfalls ,,,, ,, ,,,, ,,,, ' 4 ,A/ Street Centerlines I 

a N 

MOU FCD 
03!09106 629524.2 

Page 3 of 3 



Memorandum of Understanding 
fnr the . . . . .. - 

Durango Regional Conveyance Channel Project 
(PCN 565.XX.31) 

MOU PCD 2006U001 / l 
1. This Memorandum of Understanding (MOU) is between the Flood 

County hereinafter called the DISTRICT, and the City of Avondale, 

2. This MOU summarizes the activities and intent of the DISTRICT 
regarding the development and implementation of the pre-design, design, ri 
construction, landscape and aesthetic features allowed by the DISTRI 
Treatment and Landscaping of Flood Control Projects", construction man 
maintenance of the Durango Regional Conveyance Corridor (DRCC) Pr 
Project lying west of 107'Avenue within the boundaries of the City of 

3. The District shall be the lead agency on all matters pertaining to the a 
this project with concurrence of the City. 

4. The following are the proposed drainage features that are to 
as the PROJECT: 

I. The Durango Regional Conveyance Channel and 
of 107" Avenue as indicated on Exhibit A. 

11. The Sunland Channel as indicated on Exhibit A 
Avenue. 

5. The DISTRICT and 

6. Implementation ofthe 

I. The PROJEC 

ea for predesign, design, right-of- 
es allowed by the DISTRICT'S 

on dollars for the Durango Regional 
nnel. Of the $40 million dollars for 

'date Assessment Report for the Durango 
llion dollars should be contributed by 
they would have had to accrue in absence of 

the PROJECT. 
- l 7 I /  1-v 

8. The total PROJECT ed at $40 million dollars for the Durango Regional Conveyance 
Channel and $18 Sunland Channel and can be exceeded only with futnre 

The PROJECT cost to be shared 50% by the City 
dollar, $23.3 million for the Durango Regional 

Sunland Channel, with the remaining to be 

MOU FCD 2006U001 v PCN 565.XX.31 
03/09/06 
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collected from the developers by the CITY. PROJECT cost increases above the estimated PROJECT 
cost requires the written approval by both parties. 

9. There are limited DISTRICT Funds available in the current Capital Improvement 
PROJECT, thus details on the funding and the associated schedule shall be 
the Project Inter-Governmental Agreement. 

10. The TOWN will be the Lead for the pre-design, design, rights-of-way acquisitio 
construction management for the PROJECT. 

11. At the request of the City, additional landscaping, aesthetic features and 
related facilities, if compatible with the PROJECT function, may be 
construction solely at the CITY'S expense for the construction and 

I I 1  
12. The City of ~vondaie will provide operation and maintenance ?f the channel including recrea;ional 

and landscaped park features. The DISl'RICI' will maintain the hard features and structures and 
make a financial contribution to the on-going operations and maintenance of the channel exclusive of 
the City's landscape features. (This needs to he re-winen. I do not 
IGA that we have to pdy ycarly O&M and the Calcs .... ) 

m i t h e r  the TOWN or 

be completed provided that the feature(s) are approved 

14. Neither the City 

15. The CITY shall 

hosting the PROJECT meeti 

The Board of Directo 
The Board of Superv 

MOU FCD 2006U001 PCN 565.XX.31 
03/09/06 
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IN WITNESS WHEREOF, the parties hereto have executed this Memorandum of Understanding 

Chief Engineer and General Manager, 
Flood Control District of Maricopa County 

Timothy S. Phillips, PE 

Assistant City Manager, 
City of Avondale 

David Fitzhugh, P.E. 

MOU FCD 2006U001 
03/09/06 

Date 
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Exhibit A 
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Van Buren St 

Buckeye Rd 

awer Buckeye Rd 

Broadway Rd 

Southern Ave 

Baseline Rc 
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Memorandum of Understanding 
for the 

Durango Regional Conveyance Channel Project 
(PCN 565.XX.31) n 

MOU FCD 2006U001 / I 

1. This Memorandum of Understanding (MOU) is between the Flood Control 
County hereinafter called the DISTRICT, and the City of Avondale, 

2. This MOU summarizes the activities and intent of the DISTRICT and 
regarding the development and implementation of the pre-design, desi 
construction, landscape and aesthetic features allowed by the DISTRICT' 
Treatment and Landscaping of Flood Control Projects", construction man 
maintenance of the Durango Regional Conveyance Corridor (DRCC) Pr 
Project lying west of 107' Avenue within the boundaries of the City of 

" 3. The District shall be the lead agency on all matters pertaining to the a 
this project with concurrence of the City. 

4. The following are the proposed drainage features that are to be 
as the PROJECT: 

11. The Sunland Channel as indicated on Exhibit A w 
Avenue. 

IV. The PROJE 

for predesign, design, right-of- 
allowed by the DISTRICT'S 
lars for the Durango Regional 
. Of the $40 million dollars for 

sment Report for the Durango 
.7 million dollars should be contributed by 
that they would have had to acclue in absence of 

8. The total PROJECT for the Durango Regional Conveyance 
can be exceeded only with future 

The PROJECT cost to be shared 50% by the City 
dollar, $23.3 million for the Durango Regional 

Sunland Channel, with the remaining to be 

MOU FCD 2006U001 v PCN 565.XX.3 1 
03/09/06 
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collected from the developers by the CITY. PROJECT cost increases above the estimated PROJECT 
cost requires the mitten approval by both parties. 

9. There are limited DISTRICT Funds available in the current Capital Improvement Program or this 
PROJECT, thus details on the funding and the associated schedule shall be required to be ' ntified in 
the Project Inter-Govenunental Agreement. A 

10. The TOWN will be the Lead for the pre-design, design, rights-of-way 
construction management for the PROJECT. 

11. At the request of the City, additional landscaping, aesthetic features and 
related facilities, if compatible with the PROJECT function, may be 
construction solely at the CITY'S expense for the construction and 

I ! I  
12. The City of ~vondsle will provide operation and maintenance of the channel including recreaiionqi 

and landscaped park features. 'The DISTRICT will maintain the hard features and structures and 
make a financial contribution lo a e  on-going operations and maintenance of the channel exclusive of 
the Citv's kandsca~e features. (Ths  needs to be re-written. 1 do not think that we dbnt to gat into a . . .. . 
IGA &at w l  have to pay yearly O&M and the Calcs.. ..) 

m ~ i t h e r  the TOWN or 
of the total PROJECT cost from land donation and/or PROJE 
be completed provid 

14. Neither the City no 

hosting the PROJECT meeti 

16. The DISTRICT a 

The Board of Directo 
The Board of Supew 

Page 2 of 4 



IN WITNESS WHEREOF, the parties hereto have executed this Memorandum of Understanding 

Chief Engineer and General Manager, 
Flood Control District of Maricopa County 

Timothy S. Phillips, PE 

Assistant City Manager, 
City of Avondale 

David Fitzhugh, P.E. 

MOU FCD 2006U001 
03/09/06 

Date 

PCN 565.XX.31 Page 3 of 4 
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Memorandum of Understanding 
fnr the . . . . . . . 

Durango Regional Conveyance Channel Project 
(PCN 565.XX.31) 

MOU FCD 2006U001 / I 
1. 'l'his Memorandum of Undcrsranding (MOU) is between the Flood Control 

County hereinafter called the DISTRICT, and the City of Avondale, 

2. This MOU summarizes the activities and intent of the DISTRICT an 
regarding the development and implementation of the pre-design, desi 
construction, landscape and aesthetic features allowed by the DISTIU 
Treatment and Landscaping of Flood Control Projects", construction man 
maintenance of the Durango Regional Conveyance Corridor (DRCC) Pr 
Project lying west of 107" Avenue within the boundaries of the City of 

3 The District shall be the lead agency on all matters pertaining to the a7Bstmtiofi exe f ion  of 
this project with concurrence of the City. 

4. The following are the proposed drainage features that are to 
as the PROJECT: 

I. The Durango Regional Conveyance Channel 
of 107" Avenue as indicated on Exhibit A. 

11. The Sunland Channel as indicated on Exhibit 
Avenue. 

5. The DISTRICT and the 

6. Implementation of the P 

I. The PROJE 

7. The estimated cost o area for predesign, design, right-of- 
way, utility relocatio tures allowed by the DISTRICT'S 
policy and construc lars for the Durango Regional 

. Of the $40 million dollars for 
ment Report for the Durango 
should be contributed by 

e bad to accrue in absence of 
the PROJECT. 

- I -  I /  I v 
8. The total PROJECT ed at $40 million dollars for the Durango Regional Conveyance 

Channel and $18 Sunland Channel and can be exceeded only with future 
The PROJECT cost to be shared 50% by the City 

dollar, $23.3 million for the Durango Regional 
Sunland Channel, with the remaining to be 

MOU FCD 2006U001 v PCN 565.XX.31 
03/09/06 
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collected from the developers by the CITY. PROJECT cost increases above the estimated PROJECT 
cost requires the written approval by both parties. 

9. There arc limited DISTRICT Funds available in the current Capital Improvement ProgramE,this , 

PROJECT, thus dctails on the fund~ng and the associated schedule shall be requircd to be i nt~ficd in 
the Project Inter-Governmental Agreement. / I 

10. The TOWN will be the Lead for the pre-design, design, rights-of-way 
construction management for the PROJECT. 

11. At thc rcqucst of thc City, additional landscaping, atsthctic fcatnres and 0th 
relatcd facilities, ifcon~patiblc with the PROJECT funct~on, may be 
construction solely at the CITY'S expense for the construction and constmc ion na ement c sts. Ihaj t 

# ,  

12. ' h e  City of ~vondaie will provide operation and mainrenance of the channel including recreahon41 
and landscaped ark fentur~ The DISTRICT will maintain the hard features and stmcrnres and p . . .s. make a financia conmbut~on to on-going operations and maintenance of the channel exclusive of 
,#k~ Sity'$ic;lsii)p+ fs@+$$i (This needs to be re-mitten. I do not think &at we Jr'bI?t to g&t into a 
IGA that we have to pay yearly O&M and the Calcs.. ..) Ivi I 

m ~ i t h e r  the TOWN or 

be completed provi 

14. Neither the City 

MOU FCD 2006U001 PCN 565.XX.31 
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IN WITNESS WHEREOF, the parties hereto have executed this Memorandum of Understanding 

Chief Engineer and General Manager, 
Flood Control District of Maricopa County 

Timothy S. Phillips, PE 

Assistant City Manager, 
City of Avondale 

David Fitzhugh, P.E. 

MOU FCD 2006U001 
03/09/06 

Date 

PCN 565.XX.3 1 Page 3 of 4 
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