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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 Jocated 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" Avemue is the boundary between Phoenix and
Avondale in this area. :

-'The Durango ADMP was developed by the Flood Control District of Méricopa 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, ba31cally following the alignment of Sunland Avenue.

The area within the project location is hlstorlcally agncultural with some hght 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 opportumtles for developer participation; and, 3) provide a regmnal_-
corridor for recreatlonal and aesthetlc 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 requireinents 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 stndy 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 upsiream 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:

100-Year, 2-Hour Retention, Full DRCC

First Fiush Retention, Full DRCC

100-Year, 2-Hour Retention, Avondale DRCC

First Flush Retention, Avondale DRCC

Removed 95th Avenue Basin

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

PN AU R BN

99th Avenue Storm Drain
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DRCC Candidate Assessment Report

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 DRCC/BFC 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 107" Avenue to the Agua Frla Rlver in Avondale. The channel alighment
" generally follows the course of the BFC." - : ‘ '

« A reg:onal detention basin at approxunately the * 95* ’Avenue align'mént and south of - the
: DRCCIBFC/Development Drainage ahgnment in Phoenix, ' ‘

¢« 10-Year culverts along the DRCC/BFC/Development Dramage ahgnment at major arterial streets in Phoenix.

The Recommcnded Plan also includes 1mprovements to the tnbutary ‘Sunland Channel between the

DRCC and 91* Avenue. The DRCC/Sunland Channels would be landscaped earth with depth
approximately 6 feet and 6:1 side slopes. Reinforced concrete box culverts would be installed at major
arterials along the channels. The detention basin at the confluence with the Agua Fria River
recommended in the orlgmal ADMP is mcluded 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 potetitial effect of the I-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 DRCC, and a list of
recommendations for future studies.
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DRCC Candidate Assessment Report

1 INTRODUCTION

This Candidate Assessment Report (CAR) describes baséline 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 project from the Durango ADMP dated October 2002.

1.1 PROJECT LOCATION

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 in
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 DRCC/BFC 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 Mamcopa 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

- recommended DRCC ‘Channel extended upstream (east) of 75" Avenue. The plan also -included flood:

contro} channels north of the Southern Pacific Railroad and east of. 51" Avenue. The portions upstream

~ of 75 Avenue and north of the Southern Pacific Rallroad are not mcluded in this study

1.3 PROJECT PURPOSE AND NEED

The area within the project location is historically agriculmral, +wwith 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 controtl in the area. '

The Cities of Avondale and Phoenix are experiencing tapid urban growth in the project area. As
development eccurs, drainage. patterns, peaks-and volymes ate affected. 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 .

February 2006 : 1 Aspen Consulting Engineers
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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). Asa -
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. -

1.4 PROJECT SCOPE

This study consists of a description of existing conditions withjnfhe DRCC drainage area, revised
hydrologic modeling for existing ‘conditions assuming the 75" Avenue storm drain.is in place,

-assessment of probable future conditions within 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 mcludes 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 incloded as an addition to the recommended plan using .

demgn discharges from the revised hydrologlc analy31s presented hereln
2 EXISTING CONDITIONS |
2. 1 DRAINAGE AREA DESCRIPTION

: The DRCC drainage area drains approxnnately 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 directly west into the
-~ Agua Fria River, but some enters the DRCC drainage area across 75" Avenve and across the SPRR..

- This pomon of the drainage area, since it drains only partially into the DRCC clramage -area through ..

flow splits, is referred to in this report as the DRCC extended drainage area.

The DRCC drainage area is very ﬂat, dropping onIy 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 approxnnately 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 Iocanon but is approximately 270 cfs.

The Sunland Channel is a wide, open swale with occasionial 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" avemue..
100-year floodplains for the BFC and Sunland Channel, from Dibble (2002), are shown in Figure 2.3.

2.2 DEVELOPMENT

During the past few years urban development, primarily medium-density residéntial, has Been replacing -
the agricultural land use. Figure 1.2, based on an aerial photograph dated 11/25/2004, shows the level

- of development within the drainage area.

2, 3 DRAINAGE FACILITIES

The BFC and Sunland Channel are the pnmary ex1stmg (pre-development) drainageways w1th1n 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 ex1st1ng drainage .

structures, and representative capacities of drainageways.

. Recent development in Phoenix has constructed drainage facilities leading to the DRCC alignmént as
. well as retention basins within the developments and in the DRCC alignment. The retention. basins in . =
~.the. DRCC alignment, which currently. extend from 83" 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 -
within the City of Phoenix serves not only as a retention area for new development, but as a drainage
conduit leading to the BFC channel Jjust upstream of 107" Avenue. As development has occurred, the .
BFC has been replaced by an underground. pipe that carries 1rr1gat10n ﬂow only. ‘

. 2.4 HYDROLOGY

' Hydrologic analysis for existing conditions was conducted by the Maricopa County Flood Control
- District in a hydr_ologic model developed in the year 2001 by Dibble (2001). The modet 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
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
100-year 24-hour storms are used by the FCDMC as design events. Whichever produces the greater
peak mnoff at any given point is consadered the design storm.

. 'The 2001 Dibble model, with the addltlon 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

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.
- Maximuwm capacity of this storm drain is approximately 280 cfs. '

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.

Table 2.1 Existing Conditions Discharges along the Buckeye Feeder Canal Alignhént within the
DRCC Draina '

¢ area

i o B3d Avenue

i 61 68 68 . 66
91st Avenue 485 602 602 _ 602
89 Avenus 695 711 711 711
| 107% Avenue 1,141 1,193 1,193 1,193
“| 115% Avenue 1,471 1,199 1,199 1,185
Ei Mirage Road 1,610 1,465 1,810 1,610
Discharges upstream of 107" Avenue are a[ong the allgnment for the proposed DRCC ' .
* CFS = Cubic Feet per Second.

“3 - FUTURE CONDITIONS
3.1 DRAINAGE AREA DESCRIPTION

‘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 -
- 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. :

3.2 DEVELOPMENT

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 Lakin, Silver Bullet, and Shadow
Ridge, are in Avondale. The fourth, Lion’s Gate, is in Phoenix. These developments are descrlbed m
detail in Section X1 of this report.

3.3 DRAINAGE FACILITIES

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
- eliminated, or if of regional importance such as the BFC placed in underground pipes.

" 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 requlrement in the cities of
Phoenix and Avondale is the volume of runoff 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
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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. Al would lead eventually either to retention basins or to the BFC/DRCC 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 stormi drains could be constructed in the arterial
streets. In the absence of the DRCC, storm drains would likely drain to the Gila River. The BEC is not

'de31gned to accept storm drain flow. With the DRCC in place as a flood control channel, it may be
,-'_p_osslble to discharge storm drains into the DRCC provided ‘there is sufficient conveyance ca_pac1ty

“‘;‘T‘he DRCC 'Wouid be a regional drainage conveyance.facility between 75" Avenue and the Agua Fria
. f':River‘ as shown in Figure 1.2. As proposed and described in detail in Dibble (2002), the DRCC would
*-consist 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
95th Avenue Basin, and a detention basin at the end of the channel just before the confluence with the _

“Agua Frla Rwer also referred to in this report as Basin #1.

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

834 Avenue : : 1,681
" 018t Avenue ‘ o ‘ . 1987
99t Avenue 3 ST 1,849
107 Avenue . - : - 2578

~ 115% Avenue ' 3,278
El Mirage Road 3224

See Flgure 1 2 for DRCC alignment. See Dibble {2002) for detailed description of design and anaiyms

3.4 HYDROLOGY

,Future hydrologlc conditions within the DRCC drainage area will depend on a variety ‘of factors.
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

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

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 100-year access on these roads. The existing conditions HEC-
1 model was modified to reflect these conditions. This model is compared to the prev10us (Dibble)
model in the appendix to this report.

Installation of the DRCC in Phoenix would require the eIimi_natiori of retention basins that are now in
the DRCC alignment in Phoenix. It is assumed, for purposes of establishing a baseline future conditions
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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. '

‘The results of the HEC-1 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 DRCC/BFC alignment. At 107™ Avenue, which is the
-boundary between Phoenix and Avondale, the increase is about one third (from 1,193 cfs to 1,578 cfs).

_Tabl

| 83 Avenue 406 534 - 534 66 :
91st Avenue S 482 1,169 - 1,169 602 -
99% Avenue - NE 717 - 973 . C973. 711
107" Avenue 1 1,007 1,578 e 1,578 1,193 -
115t Avenue. 945 1,277 . 1277 EER
Ef Mirage Road 866 1,258 1,258 1,610 :

~ { 107" Avenue s the boundary btween Phoenix and Avondale.

4 . PLAN FORMULATION/EVALUATION OF ALTERNATIVES

This section describes basic opportunities and constraints for development of a DRCC design, -describes
alternatives that were developed: based on the opportinities and constraints, and describes each of the
altematxves in terms of descnptmn hydrology, conceptual demgn and cost. S o

4 1 OPPORTUNITIES AND CONSTRAINTS

: DRCC opportunities mclude'

3 1. The DRCC provides an opportunity for a regional drainage sofunon rather than relying on piecemeal dramage Lo

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. *

The DRCC would provide a corridor that could be used for recreational and aesthetic _purposes as weIl as .

flood control.

4. Although developinent is occurring along the BFC alignment, there undeveloped land along the corridor that
© can be utilized for flood protection structures. ‘ :

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. First flush retention is required for water quality

- purposes only. ‘The flood control retention requirement could be eliminated for developments adjacent to the
DRCC if the DRCC were designed to accept the w1th-development flood peaks thus facilitating potentlal
developer partnering in the project.

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 instalt 100-year, 2-hour retention basins.
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{
ﬁl 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, o -

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

, 4. - The City of Phoenix has limited funding for participation in a regional ﬂood control project at this location. -
1 .
}l 4.2 DRCC ALTERNATIVES '

P "Eight DRCC. design alternatives were developed. Each alternative included one dr more of the
fl . opportunities’ and. comstraints as a demgn feature. For hydrologlc analysis purposes all of the
_alternatives assume the following:

. Fuil development according to the Jarid use map shown in Figure 2 1, w1th the excepuon that emstmg, older
residentiat -areas would remain as is,

._q._.._.,A-. -

e 100-year, .2‘—hourr retention for all new development except as otherwise described.

The DRCC will be constructed as designed by Dibble (2002), except as otherwise indicated.

‘s The Sunland Channel was modeled as in its existing condition (no future improvements). This was done for
the DRCC alternanves analysis only. The Sunland Channel is addressed separately in Section 5.2.5 of this -
report, :

Hydrologic analysm for the alternatives was performed by mod1fymg the future conditions HEC-1 -
model described in Section 3.4 to conform to the conditions specific to each alternative. HEC-1 input
and output are provided in the supplementary report. Additionally, normal depth hydraulic
 compitations were used to determine the appropnate ¢hannél bottom width. A typical cross section is
- présented in each alternative figure. =

3

Table 4.1 and Figure 4.1 provide a sumniary éf basic desigﬁ features for all alternatives.

Table 4.1 Basic DRCC Design Features

e

ST FERTIRE T ESER B T

‘ Channel Bo!tom W!dth Varies with discharge o
_Channel Flow Depth =~~~ 4.6 to 4.8 feet. Varies with discharge
\fl Channel Freeboard 1.2fo 1.3 feel. Varies with discharge.
- - Channel Slope Varies by reach. Ranges from 0.0005 to 0.0032

, Channel Roughness (Mannings) | 0.04
‘- Channel Side Slope 6 horizontal to 1 vertical. ‘
' Channel Fiow Velocity Varies. All less than 4.5 fest per second.
*~ ~ .. .f Channel Froude Number Varies. All less than 0.50 (subcritical).

.. | Channel Top Width Varies. Generally about 72 feet plus channel bottom width.
’l ‘Maintenance Access Two, 16-foot ABC roads.
‘ .| Total Right of Way Varies. Generally about 122 feet plus channe! bottom width. Landscaped except for

: ' access roads. Additional right of way may be required for aesthetic or recreational
‘ purposes.
' Culverts || At major roadway crossings. Typically reinforced concrete box culverts 4 feet high with 6-'

. foot total head. Culvert width and number vary with discharge.
| Detention Basins See Figure 4.1 and otherwise as described in the Altenative descriptions.

[ /. __‘_I. I‘
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4.2.1 Alternative 1: Future 100-Year, 2-Hour retention Full DRCC (Baseline Future
Conditions) (see Figure 4.1)

'4.2.1.1  Description

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

s 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; :

s All new development, including recent development within 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
sevaluating effect on DRCC discharges, design and cost.

4.2, 1 2 Hydralogy

Discharges for Alternative 1 are the same as those for basic future CO]‘ldlthl’lS per Section 3 of this
report. .

- 42,13 -:Conbepmal Design

Table 4.2 prov1des 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 des1gn discharges for
~this-and other alternatives is higher of the estimated discharge for the reach where the higher dlscharge
is at the upstream end, or the average if the higher dlscharge is at the downstream end.

" . Table 4.2 "Selected Design Parameters for Alternatwe 1, Future 10_0-Year, 2-Hour retention,
- Full DRCC

El Mirage Road to 115th Avenue | 1,276 |} = 49 120 170 4.7 35 5.9
| 115" Avenue to 107th Avenue 1,578 127 199 249 | 48 21 . 6.0
107t Avenue to 89th Avenue |- 1,276 34 1 1M 154 | 486 | 45 ] 58

4214  Cost -

Tables 4.3 and 4.4 summarize the cost estimate for Alterpative 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.
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75,399 CubicYards | $ 6 |§ 5852394

Landscaping 203.1 Acres $ 78408 | $15924,665
Right of Way - 2004 Acres | $100,000 ] $20,910,000
Basin #1 Right of Way 137 | Acres $ 6000 1§ 822,000
Culvert Concrete 5092.0 CubicYards | $ 669 |$ 3406548
Maintenance Road ~ 30 Acres $ 28314 | § 849420
Miscellaneous Rems (Basin spillway, manholes, headwall, drain pipe) $ 1,305,460
Subtotal ‘ ‘ $ 49,070,487
Contingency 30% ' ' . $ 14,721,146
| Total Cost _ ' ._ $ 63,791,635

Table 4.4 Alternative 1 Cost by Reach

Basin #1 $ 4,009,252
Downstream of Dysart $ 430,205
Dysart to El Mirage $§ 451,712
El Mirage to 115th Avenue § 7787615
115th to 107h $ 6,755,082
Avondale Subtotal $ 23,493,866
Avondale Contingency 30% $ 7,048,160
Avondale Total $ 30,542,026

1 107th to 99t 3 3,993,463
1 99th to 91t $ 30972466
91st to 83 $ 4254904
83rd lo 754 e 3 3,574,805
Phoenix Channel Subtotal $ 15795638
| 95th Avenue Basin $ 9,780,984
| Phoenix Subtotal $ 25,576,622
Phoenix Confingency 30% $ 7,672,987

} Phoenix Total ' $ 33,249,600
TOTAL $ _ 63,791,835

4.2.2 Alternative 2: Future First Flush Retention Full DRCC
4.2.2.1  Description

‘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 83™ 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
1,193 cfs.

Table 4.5 Key Dischar

es for Alternative 2, Future First Flush Retention Full DRCC

b HATY B Gl it
83 Avenue 492 613 613 534
91st Avenue 682 1,548 1,548 1,169
99% Avenue 1,137 1,250 1,250 973
107" Avenue 1,780 2176 2,176 ' 1,578..
115" Avenue 1,651 1,944 1,944 - 4,217

- El Mirage Road 2,087 , , 1,860 - - 2,087 1,258.

* | AguaFria River 681 ' © . b26 681 ... 339

107" Avenue is the boundary between Phoenix and Avondale. ‘ R

‘ 4.2.2.3  Conceptual Design

- Table 4.6 provides a summary of key channci design and hydraufic parameters for Alternative 2.
Because of higher discharges the channel is wider than Alternative 1, requlrmg more rlght—of—way

Table 4.6 Selected Desngn Parameters for Alternative 2, Future Flrst Flush Retention,

Full DRCC.
fin
Ei Mirage Road to 115th Avenue 1,944 B4 155 206 4.7 37 | 59
1,115 Avenue to 107th Avenue 2,176 181 - |. 253 303 48 22 - 6.0
407" Avenue to 99" Avenue 1,713 5 1214 171 4.6 47 . 58

21.2.2.4 Cost ‘ _ . -
The Alternative 2 cost is approximately $74,000,000 (Tables 4.7 and 4.8).
Table 4.7 Alternative 2 Cost Estimate by Cost Item

February 2006

Excavafion 1,232,514 CubicYards [ § ] $ 7,395,084
Landscaping 230.2 Acres 3 78408 $18,049,622
Right of Way 236.2 Acres | $100,000 | $23,620,000
Basin #1 Right of Way 137 Acres $ 6000 | $ 822000 |
Culvert Concrete 6977 CubicYards | § - 669 | § 4667613
Maintenance Road 30 __Acres $ 28314 | § 849420

| Miscellaneous Jtems (Basin spillway, manholes, headwall, drain pipe) $ 1,305,460
Subtotal $56,709,100
Contingency 30% $17,.012,730
Total Cost $73,721,830
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Table 4.9 Alternative 2 Cost by Reach |

Basin #1

$ 4,009,252

Downstream of Dysart $ 751,635

} Dysart to El Mirage $ 6,219,180

El Mirage to 115th Avenue $§ 9888575
115thto 1070 $ 8455781

Avondale Subiotal $ 20324423

| Avondale Contingency 30% $ . 8,797,327

"|-Avondale Total $ 38,121,750

107th to 99 § 4610400

99th o 91st $ 4421476

- 91stto 83 $ 4,807,062

83rd to 75t $ 3,764,746

Phoenix Channel Subtotal $ 17,603,693

95th Avenue Basin $ 9,780,984

Phoenix Subtotal $ 27,384,677

1 Phoenix Contingency 30% $§ 8215403

Phoenix Total $ 35,600,080

_TOTAL . $ 73721830

-~ 42,3 Alternative 3: Future 100-Year, 2-Hour retention Avondale DRCC

4.2. 3 I Description
In AItematwe '3, the DRCC would be constructed i Avondale on}y, between 1()7Lh Avenue and the

. Agua Fna River ‘Existing retention within the DRCC alignment within. the City of Phoenix would -
. Temain’ as is, ‘and the DRCC corridor of retention basins in Phoenix be used as a pathway for drainage

exceeding the Tetention capacxty 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 requlrement 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 ¢fs at 107" Avenue js approximately 83 percent of the baseline future discharge, but is 10
percent higher than the existing conditions dlscharge of 1,193 cfs. -

Tabl'e 4.9 Key Discharges for Alternative 3'; ”Future' 100-Year, Z-Hour retention Avoﬁda}e DRCC

|83 Avenue 406 - 534 534 534
91st Avenue 459 1124 C 1124 1,169
9ot Avenue 716 , 887 - 887 ' 973
107" Avenue 904 . . 1,312 1,312 1,578
1154 Avenue 831 1,073 1,073 1,277
El Mirage Road 762 1,078 1,078 1,258
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A U Fa River 7 7 39 7 ] “ 1 . ‘ ‘ 3 T

. | 107% Avenue is the boundary between Phoenix and Avondale.

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 .
the DRCC alignment in Phoenix keeps the 100-yea1: discharge at 107" Avenuc close to the existing

L level

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

1 A EA S il e M it :

| _El-Mirage Road to 115th Avenue | 1,073 39 110 180 . 4.7 34 - | b9
115% Avenue to 107th Avenue_ 1,312 | 108 176 225 48 | 21 | 60
4.2.3.4 Cost

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

Table 4 11 Alternative 3 Cost Estlmate b Cost Item

55 }3"- it ; I ’*, N 1
Excavafion ' 403,731 Cubic Yards $ 6 | $2422 386 ' '
Landscaping 80.6 ' ‘Acres $ 78408 | $ 7,103,765 _
| Right of Way 81.2 | _Acres | $100,000 | § 8120,000 .
Basin #1 Right of Way 137.0 Acres $ 6000 |- § 822000 :
Culvert Concrete 2389.0 CublcYards | § 669 | $ 1,508241 .
Maintenance Road 14.6 ~Acres | § 28314 | § 413,384 '
| Miscellaneous ltems (Basin spll[way, manholes, headwali drain pipe) $ 1,305,460
‘| Subtotal - _ ' ‘ - . $21,785,237
Contingency 30% - \ K $ 6,635,571 .
Total Cost - ' ' ‘ $28,320,808
Table 4.12 “Alternative 3 Cost by Reach '
, Basin #1 $ 4009262
" | Downstream of Dysart $ 428,237 g
Dysart to El Mirage $ 4,184,003 '
| El Mirage to 115th Avenue $ 7,194,189 '
115th to 107 $ 5,960,556 ,
Avondale Subtotal $ 21,785,237 '
Avondale Contingency 30% $ 653557
Avondale Total $ 28,320,808 l
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- 4.2.4 Alter_native 4: Future First Flush Reten_tion Avondale DRCC.

4.24.1 Descnplwn .

~ Alternative 4 is the same as Alternative 3, but w1th ﬁrst ﬂush retent:on for new development adjacent to

the DRCC in Avondale. All other developrnent 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 be relaxed to first flush for development adjacent to the DRCC,

4.2.4.2 Hydrology

- Allowing first flush retention rather than IOO-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).

Table 4.13 Key Discharges for Alternative 4, Future First Flush Retention Avondale DRCC

83 Avenue 3 ‘ o 406

915t Avenue ‘ ‘ 459 _ 1,124

99t Avenue _ : 716 887

107% Avenue 904 1,312

115 Avenue 831 1,073 | -

El Mirage Road . .. 2087 p . 1880 . 2087 1,078
AguaFriaRiver | 658 0 | 503 0 1 7 658 339
107%-Avenue is the boundary befween Phoenix and Avondale. . '

: 4 2 4. 3 . Conceptual Design

: 'Table 4 14 provides a summary of key channel dcsxgn and hydraullc parameters fof Alternative 4.

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.

Tahle 4.14 Selected Design Parameters for Alternatwe 4, Future First Flush Retentmn

Avondale DRCC
Ste
El Mirage Road to 115th Avenue | 1,580 | 65 136 | 186 | 47 | 36 | 59

115% Avenue to 107th Avenue 1,312 103 175 225 4.8 24 A

4.24.3  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.
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Table 4.15 Alternative 4 Cost Estimate by Cost Item

Excavation 527,258 CubicYards | § 6 | $§ 3163548
Landscaping. 103.5. Acres $ 78408 | $ 8115228
' Right of Way 2. 94.1 -Acres $100000 | $ 9,410,000
Basin #1 Right of Way 137.0 - Acres $ 6000 | $ 822,000
Culvert Concrete 34950 | CublcYards | $ 669 |.§ 2338155
Maintenance Road 14.6 Acres $ 28314 | § 413384
Miscellaneous Iterns {Basin spillway, manholes, headwall, drain pipe) $ 1,305,460
Subtotal $ 25,567,776
Contingency 30% $ 7,670,333
Total Cost $ 33,238,100
L Table 4.16  Alternative 4 Cost by Reach -
- |.LREACH o e o cosT
" | Basin #1 : L 4§ ' 4009252
..} Downstream of Dysart S $ - 751,835
« *| Dysart to EI Mirage .§ 6005245
El Mirage to 115th Avenue $ . 8,742,088
115th to 107 ’ $ 5969055
Avondale Subtotal $ 25567776
. { Avondale Contingency 30% $ 7,670,333
- | Avondale Total § 33238,109

4.2.5 A'Jterhative 5: Removed 95th Avenue Basin

4.2.5.1  Description

. The purpose of Alternative 5 is to evaluate the effect on DRCC desigh discharges and cost of removing
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 cfs. 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, so the effect of removmg the 95th

" Avenue Basin was tested based on first flush retention adjacent to the chamlel Alternanve 5 is basically -
the same as Alternative 2, but with the 95th Avenue Basin removed. '

4252

Hydrology

Removmg the 95th Avenue Basin from the Future First Flush Retention Full DRCC (AIternat:ve 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 107" Avenue, and diminished in the downstream : '
direction. |
Febraary 2006 - : 14 - Aspen Consulting Engineers l;
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83 Avenue , 492 _ 613 613
O1st Avenue ' 632 1548 - 1,548 -
- | 99 Avenue 1,345 . 1,560 ‘ _ ‘ 1,250

| 1074 Avenue 1,993 2,368 2,176

1150 Avenue 1,872 2,145 1,944
-ElMirage Road 2,087 ' 1,986 ' 2,087

Agua Fria River 658 _ 503 . ' Rl
107t Avenue is the boundary between Phoenix and Avondale. ' ) ‘ -

El Mirage Road to 115th Avenue | 2145 | . 94 165 | 216 | 47 37 | 59

flfabl_e 4.17 Key Discharges for Alternative 5, Removed 95th Avenue Basin

4 2 5.3 C‘onceptual Desxgn

The Alternative 5 charinel (Table 4.18) ranges from 132 to 269 feet in width, and requires a nght of
L 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).

‘Table 4.18 Selected De51 gn Parameters for, Alternatlve 5 Removed 95th Avenue Basin -

115% Avenue to 107th Avenue 2,368 197 - 269 - 319 4.8 22 | 6.0
107% Avenue to 99th Avenue 1,964 61 132 182 46 48 5.9

4.2,.5.4 Cost

- The Alternative 5 cost of $63,000,000 (Tébles 4.19 -and 4.20) is nearly two-thirds in Avondale. By
- comparison with Alternative 2, Alternative 3 has a 51gmﬁcantly reduced cost in Phoenix, and a slightly
hlgher cost in Avondale.

- Table 4,19 Alternatlve 5 Cost Estlmate by Cost Item

| Excavation 1,080,346 Cubic Yar $ 6 $ 6,542,076

Landscaping 188.3 “Acres - | $ 78408 [ $14,764,226
Right of Way ' 194.4 Acres $100,000 | $19,440,000
Basin #1-Right of Way 137 Acres $ 6000 | § 822000
Culvert Concrele 7042.0 CubicYards 1 $ 669 | § 4,711,008
Maintenance Road 301 . Acres $ 28314 | § 852251
Miscellaneous Hems (Basin spillway, manholes, headwall, drain pipe) $ 1,305,460
Subtotal 348,437,113
Contingency 30% '  $14,531,134
Total Cost ' $62,968,247
<Febmary_ 2006 o 15 Aspen Consulting Engineers
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Table 4.20 Alternative 5 Cost by Reach

| Basin #1 $ 4,009,262

.| Downsiream of Dysart 3 751,635

| Dysart to Ei Mirage $ 6,219,180
| E Mirage fo 115th Avenue $ 10,114,051 .

115th to 1070 $ - 8,969,950

Avondale Subtotal $ 30,064,068

Avondale Contingency 30% . $ 9019220

Avondale Total B $ 39,083,288

[ 107th {o 99t ' . $ 5016805

1 99th to 91t $ 4,784,432

91st fo 83 $ 4,807,062

' 83rd to 75 $ 3764746

Phoenix Subtotal $ 18,373,045
Phoenix Contingency 30% _ $ 55119014

| Phoenix Total § 23,884,959

TOTAL § 62068247

7 __4 2. 6 Alternatlve 6: 100 Year Phoemx Culverts 100-Year Z-Hour Retentlon in Avondale.
"'4 2 6 1. Descnpﬂon

Altematwe 6 evaluates the effect of IOO—year cuIverts at 83“1 91St 99" and 107" Avenues, The
" - .culverts would connect the existing retention systems within Phoerux 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-1 modeling results show a substaﬂtial increase in discharge (836 cfs = 64 percent) over
Alternative 3, and 570 cfs over Alternative 1 at 107" Avenue Discharges downstream of 107" Avenue
show a similar. increase. (Table 4.21 and Flgure 4.6). : -

6, 100-Year Phoenix Culverts

i 83 Avenue 492 613 613 534

915t Avenue 686 1,254 1,254 1,124
98 Avenue 967 1,145 1,145 - 887
107h Avenue 1,795 ' 2,148 2,148 1,312
115h Avenue 1,736 1,985 4 1,985 1,073
El Mirage Road 1,699 _ 1,858 ‘ 1,358 1,078
Agua Fria River 430 ' 254 430 339

107 Avenue is the boundary between Phoenix and Avondale.
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Hl 4.2.6.3 Conceptual Design

s ‘Buﬂdmg the DRCC in Avondale only and mstallmg 100-year culverts at major arterials in Phoenix

}I . - 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).

E 115th Avenue o € Mirage Road | 1,985 | 86 157 207 A7 37 59
{l 107th Avenue to 1155 Avenue 2148 185 257 307 48 21 | . 60
| a , - -

: f4 264 Cost

- '-jThe Alternative 6 cost is summanzed 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 Phoemx increases the Avondale cost by approxrmately
y $9 000 OOO

: i Excavatlon 652,965 Cublc Yards $ . -6 /611,
i - | Landscaping 1165, Acres | .§ 78408 | $ 9,071,808
i' + [_Right of Way . 1071 " Acres $100,000 |- $10,630,000
. Basin #1 Right of Way 137.0 Acres | $ 6,000 | § 822000
;’ Culvert Concrete =5008 CubicYards | $ 669 | $ 3355704
l Maintenance Road 14.6 Actes $ 28314 | $ 413384
Miscellaneous ltems (Basin splllway, manholes, headwaﬂ drain pipe) $ 1,305,460
Subtotal $29,470,016
Contingency 30% ' $ 8,841,005
Total Cost $38,311,021

Table 4.24 Alternative 6 Cost by Reach

. Basin #1 I 4,009,252

|- Downstream of Dysart $ 622,501

_ ‘| Dysart to El Mirage $ 5877072

i { El Mirage to 115th Avenue $ 9,984,022

I " 115th to 1070 $  8572,303
: ‘| Avondale Subtotal $ 28865240 |

o Avondale Contingency 30% | §  8858,572

' | Avondale Total $ 37,524,812

L | Phoenix Culveris $ 604,776

{ Phoenix Contingency 30% $ 181,433

' : Phoenix Total $ 786,209

7 Total Cost $ 38,311,021
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4.2.7 Alternative 7: 10-Year Phoenix Culverts, 100-Year 2-Hour Retention in Avondale.
4.2.7.1  Deséription | |

,Alternatwe 7 1s the same as Alternative 6 but w1th IO-year culverts rather than 100-year culverts in
Phoenix.

4.2.7.2 Hydrology

: Installmg 10-year culverts in the City of Phoenix increases the DRCC discharge at 107" Avenue by 313

© ofs (24 percent) over Alternative 3, (Table 4.25 and Figure 4.7) and 47 cfs over Alternative 1.

- ‘Discharge increases are greater in the downstream dlrecnon reachmg 352 cfs (lncrease) at ‘El Mirage
" Road. -

-Tabie 4.25 Key Discharges for Alternative 7, 10-Year Phoenix Culverts

3 83 Avenue it i : ,..‘ 3 : e La B & .’ i HE 2 " 13 st S .~ .

91t Avenue - 1,113 1,113 1,124 .
g9t Avenue 831 831 _ 887 .
.| 107 Avenue 1625 | - 1625 1312
i1 115% Avenue I 1,520 . 4,520 1,073 -
. { EitMirageRoad || - , 1,430 1,430 1,078 .
" | AguaFria River ‘ 253 3 430 33
107 Avenue Js the boundary between Phoenix and Avondale, : : ‘

) 2 7.3 _ Conceptual Design

‘ _The DRCC right of way required in Avondale ‘for Altematlve 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

'Would be required for the no-culverts condition (Alternative 3).

Table 4.26 Selected Design Parameters for Alternative 7, 10-Year Phoenix Culverts

"El Mirage Road to 115t Avenue | 1,520 62 183 | 47 | 38 .| 58

115" Avenue to 107th Avenue 1,626 13 203 253 48 21 6.0
42 74 Cost

By comparison to Aliernative 3, installing 10-year culverts in Phoenix increases the Avondale cost by
approxzmately $4, 000 000. Total cost (Tables 4.27 and 4.28) is approximately $33,000,000..
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Table 4.27 Alternative 7 Cost Estimate by Cost Item

$ 3042 030

Excavatlon ' 507,005 Cubic Yards | § 6
| Landscaping - 1014 Acres $ 78408 | $ 7,950,571
Right of Way 920 Acres $ 100,000 $ 9,200,000
Basin #1 Right of Way - 1370 Acres $ 6,000 | § 822000
| Culvert Concrete 38780 CubicYards | § 669 $ 2,594,382
.| Maintenance Road 146 Acres. $ 28314 $ 413,384
| Miscellaneous Items (Basin spillway, manholes, headwall, drain pipe) $ 1,305,460
| Subtotai . $25,327,828
1 Contingency 30% $ 7,508,349
Total Cost $32,926,177

- Basin #1 o $ 4,009,252

| -Downstream of Dysart " $ 537,569

_ " | Dysart to El Mirage $ 4,851,909
. | Ei Mirage to 115% Avenue $  86397%
2| 115th to 107 § 6853853
- | Avondale Subtotal $ 24,892,309

~ % | Avondale Contingency 30% $ 7467693
+= ] Avondale Total ' $ 32,360,002
Phoenix Culverts $ 435,519

Phoenix Contingency 30% $ 130,656
Phoenix Total $ 566,175

Total Cost $ 32,926,177

428 : Alternative 8: 99" Avenue Storm Drain,

4.2.8.1  Description

Alternative 8 was developed to evaluate the possublhty that a 2-year storm drain will be constructed in -
. _99“‘ Avenue from the Southern Pacific Railroad to the Gila River Asule from the addition of the stonn—
- .drain, this alternatave 1s identical to Alternative 1.

428 2 " Hydrology-

Storm dram dlscharges hsted in Table 4.29, were estimated by ratio as 25 percent of the 100-year -
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.

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.
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Table 4.29. Assumed 99th Avenue Storm Prain Discharges

il i Ek 4
Southem Pacific Railroad fo Buckeye Road 82
Buckeye Road to Lower Buckeye Road B . . 44
Lower Buckeye Road to DRCC . 607
DRGC to Broadway Road 807
Broadway Road to Southermn B - 745
Southem fo Gila River ' 45

_Table 4.30_Alt Drain, Discharges

- 183 Avenue 406 T 5d 534 534 .

91t Avenue 482 : 1,180 - 1,169 - 1,169
90h Avenue | 479 1 842 842 973
107 Avenue : 697 3 1,144 C 4,144 ‘ . 1,578

_ [ 115" Avenue 810 i~ 872 ' 872 T1.277.
| ElMirage Road | 762 ) 1,085 1,085 - 1,258
Agua Fria River . 339 : 170 339 : 339.
107 Avenue is the boundary between Phoenix and Avondale. L

' 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. Instailing a 2-year storm drain in
99" 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
‘(Alternative-1). For Alternative 8, DRCC right-of-way would range from 143 to 210 feet (Table 4.32).

Table 4.31 Conceptual Design for 99th Avenue Storm Drain

gEdR fo Bucke | 2 o005 0o a5 "
53??253 gg:g olower | 4n 0.0025 0013 8.5 s
| lI5c|§{m(r::eéBucke).re Roaé to- o e07 0.0025. ‘ 5013 o 6t
| g{l’l{a{.‘&c to Broadway 607 0.0025 0.013 R 2658
| ey | w8 0.0025 0013 95 5360
Souihem Avsnyo t 15 | oo o013 | 95 | 190
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* Table 4.32 Selected Design Parameters for Alternative 8, 99th Avenue Storm Drain
TR i i SEH

‘m Future 100-Year 2-Hour retention Full DRCC

)l "1 El Mirage Road to 115th Avenue | 1,277 49 120 - 170 4.7 35 59
115t Avenue to 107th Avenue 1,578 127 199 249 48 21 1. 60

B 107t Avenue to 99th Avenue 1,276 34 104 154 46 _ 45 5.8

=I 1 L - 99th Avenue Storm Drain_

: 4 HE Mirage Road to 115th Avenue 979 34 105 155 47 33 - 5.8

| 115th Aventie to 107th Avenue 1,144 88 160 210 | 48 20 [ 60

2' S 1_'0__7'thAvé,nue'to‘QchAvenue - 093 22 93 - 143 4.6 44 | 59

l S ‘”4284 'c*ost--

Altematlve g costs are summarized in Tables 4.33 and 4 34. Although Alternative 8 assumes 100-year,
2-hour reteptlon, which should reduce dlscharges and therefore cost, the overall cost of Alternative 8 is
o $71,000,00,0.‘.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.

PR

Table 4.33 Alternative 8 Cost Estimate by Cost Item

| Excavation 879,611 CubicYards | § 6 $ 5,277,666
Landscaping - 1932 Acres $ 78408 | $15,148426
| Rightof Way - 199.2 ~ Acres $ 100,000 | $ 19,920,000
| Basin #1 Right of Way - 137 Actres § 6000 | $822000
Culvert Concrete 14,545 CubicYards | $§ 669 $ 3,040,605
. Maintenance Road 30.0 _ Acres $ 28314 $ 849,420
R -] Miscellaneous ltems (Basin spillway, manholes, headwall, drain pipe) . $ 1,305,460
l RN [99% Averiye Storm Drain (20, 267 feet at $417. omn , 1 $8452820
" | Subtotal . e ] $54816,307
: Conhrlgency 30% e | 916444919
l Total Cost e - | $71,261,316
|
|
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09,262
| Downstream of Dysart $ 428,237
Dysart to El Mirage $ 4208438
E| Mirage to 115th Avenue $ 6,955,565 -
" 115th 1o 107t $  5530,701
Avondale Subtotal $ 21,132,193
Avondale Contingency 30% $ 6339658
Avondale Total $ 27471851
107th to 99 $ - 3,626,803
99th to 91%t ' $  3,903888
91st o §3r¢ ' § 4,254,904
83rd to 759 -1 $ 3574805
Phoenix Channel Subtotal $ 15,450,400
Basin #2 $ 9,780,984
'{ 99TH Avenue Storm Drain $ 8452820
Phoenix Subtotal $ 33,684,204
| Phoenix Contingency 30% $ 10,105,261
* | Phoenix Total $ 43,789,465
7 TOTAL $ 71,261,316

4.2.9 Alternative Summary Tables

‘Tables 4.35, 4.36 and 4.37 provide summaries. of 'diScharécs, design parameter_é and costs-for-the eight
~alternatives. L C

Table 4.35 Summary of Peak Diéchar es for DRCC Alternatives

é;cuglre 100-Year, 2-Hour retentlganu!l 1,258 H 1,2.77 B | 1,5'{8 073 . 1169 534
- 2-Future First Flush Retention Full DRCC - 2087 | - 1,944 S 21767 -1,2500 4 1,648 - 613
3. Future 100-Year, 2-Hour retention N I ' . '
Avon dfﬂ e DRCC 1,078 1,073 1.312‘. . 887 1,124 ‘ 534
.g;ggre First Flush Retention Avondale 2087 | 1073 1,312 887 1924 B34
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 Avondals’ 1,858 1,985 2,148 1,145 1’254.' . 613
| 7. 10-Year Phoanix Culverts, 100-Year 2-
Hour Retention in Avondale 1,430 1,520 1,625 831. 1.113.,__ N ‘_613
8. 99th Avenue Storm Drain 1,085 872 1,144 842 1,169 - - 534
Existing Conditions ' 1,610 1,185 1,193 M 602 .} - 66
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i . B

1' __Tabl ign Parameters for DRCC Alternatives

S Alternative 1. Future _
‘W El Mirage Road to 115th Avenue | 1277 | 49 _ | 4.7 35 .| 59
fl 1150 Avenue to 107th Avenue | 1578 | 127 199 | 249 48 | 21 .| . 860
107h Avenueto99thAvenuve | 1276 | 34 | 104 | 154 | 46 45 ~ | .58
i ‘ 1 . : Alternative 2. Future First Flush Retention Full DRCC '
jl El Mirage Road to 115th Avenue | 1,944 84 155 . 205 47 - 37. . |. 59
1150 Avenue to 107th Avenue - | 2,176 181 253 303 4.8 22 .| - 60
[ 107" Avenue to 9%th Avenue 1,743 1 - 51 - 121 171 46 47 | .58 .
l _ o Alternative 3. Future 100-Year, 2-Hour retention Avondale DRCC '
T E! Mirage Road to 115th Avenue 1,073 39 110 - 160 4.7 34 . 9.9
. 1158 Avenue to 107th Avenwe | 1,312 | 108 | 175 | 205 | 48 .| 2% {60
l b Alternative 4. Future First Flush Retention Avondale DRCC o _
= | 'ElMirage Road to 115th Avenue | 1,580 65 | 136 186 4.7 - 36| 59
o . 115" Avenueto107thAvenue | 1312 | - 103 175 225 48 24| 60
‘. . . ~ Alternative 5. Removed 95th Avenue Basin . - ' _
b [ Mirage Road (o 115th Avenue | 2,145 | = 94 15 | 215 4.7 37. | -BY
- 115" Avenue to 107th Avenue 2368 | 197 269 |- 319 | 48 22 | .80
I | 1070 Avenue to 99th Avenue 1,964 61 132 | 182 4.6 48 | . 59
' Alternative 6..100-Year Phoenix Culverts L
- El Mirage Road to 115th Avenue | 1,985 | 86 157 207 4.7 37 . 59
] [ 115th Avenue to 107th Avenue | 2,148 185 | 257 307 | 48 21 | 80
S Alternative 7. 10-Year Phoenix Culverts
; | El Mirage Road to 115th Avenue 1,520 - 62 133 - 183 4.7 38 | 59 :
l .| 115th Avenue fo 107th Avenue 1,625 131 . 203 . 253 48 21 | .60 |
SRR Alternative 8. 99th Avenue Storm Drain = ‘ e o
"< | EiMirage Road to 115th Avenue | 979 | 34 - | 105 .|. 155. | 47 | 33.. . 59. |
115th Avenue to 107th Avenue 1,144 . 88 | 160 210 | 438 20 | 60
107th Avenue to 99th Avenue - 993 2 .. 93 143 46 | 44 . 59

1. Future 100-Year, 2-Hour retention, Full A s
l DRCC - _$ 30,_542,026 $ 33,249,609 $ .63,791,635
2. Future First Fiush Retention Full DRCC $§ 38,121,750 $ 35,600,080 $ 73721830
’ 3. Future 100-Year, 2-Hour retention . . ' - ' - '
l Avondale DRCC | $ 28,320,808 $ - $ 28,320,808
4. Future First Flush Retention Avondale e A0 4
| bRrec _ $ 33,238,109 $ - $ 33,238,109
. 5. Removed 95th Avenue Basin, First Flush : N
\I Retention - $ 39,083,288 $ 23,884,959 $ 62968247
- 6. 100-Year Phoenix Culverts, 100-Year 2- , _ ; ' i
o Hour Retention in Avondale $ 38,311,021 5 - § $38,311,021 
7. 10-Year Phoenix Culverts, 100-Year 2- ‘ ‘ ; o .
EI Hour Retention in Avondale $ 32,380,002 $ - $ 32.360.002_ |
_ 8. 99th Avenue Storm Drain $ 27,471,851 $ 43,789517 $ 71,261,316
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5 PLAN EVALUATION/RECOMMENDATION
. 5 l EVALUATION

- The followmg observatxons can be made: from the comparxson of alternatives:

« - With the exception of Alternative 8 (the 99% Avenue Storm 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 Storm Drain Alternative keeps the discharge at existing levels at 107"

Avenue, but at an additional cost of approximately $11,000,000 in the City of Phoenix. The storm drain .

-would have local flooding benéfits 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.

s . Alternatives . w:th the DRCC in Phoemx are approx1mate1y $35 000,000 to $41,000,000 more costly than

.those with the DRCC only in Avondaleé. With the exception of the Full DRCC, First Flush scenario, -

~ “alternatives with the DRCC in Phoenix may not be practlcal as a result of past and ongoing retentmn in the
. DREC right of way in the City of Phoenix.

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

95th Avenue Basin from this option could save approximately $11,000,000 in overall costs.

. ‘DRCC costs are lowest overall with 100—year 2-hour tefention adjacent to the channel. 100-year, 2- hour
- retention removés most of the runoff from each subbasin, including the peak so DRCC discharges,. and
costs; are low. First flush retention allows peak flow rates to'be much higher, resulting in higher DRCC
costs. By comparison, first 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 doflars higher in Phoemx

e - Should culverts be installed at major roadways in the City of Phoenix, the retention which is now in the
DRCC alignment would be removed, resulting in higher design peaks and addluonal DRCC costs of
approxunate}y 2 to 7.7 million dollars in the City of Avondale. .-

"""« Removing the 95th Avenue Basin as currently designed would have no effect on the DRCC cost for the 100- .

year, 2<hour retention scenario. For the full DRCC, first flush scenario, removing the 95th Avenue Basin
produces a DRCC cost saving of approximately 12 mﬂhon dollars for rhe City of Phoenix, but a 1 million-
dollar increase for the City of Avondale. ‘ : :

Table 5 .1 provides a summary of these cost differences for comparison purposes.

| Increase : Increase '

No DRCC in Phoenix $2,000,000 to $5,000,000 $33,000,000 Decrease. $35,000,000 to $41,000,000 -

L Detrease Entire DRCC costin Phoenix | Decrease.

- . Is avoided. .
100-Year or 10-Year Access | $2,000,000t0 $7,700, 000 $33,000,000 Decrease. $25,500,000 to $31,000,000
Culverts in Phoenix Increase Entire DRCC cost in Phoenix | Decrease.
c ! is avoided. Culvert cost not
included as not part of the
. B g ' . | DRCC. ‘ '
995 Avenue Storm Drain $3,000,000 Decrease $11,000,000 increase $8,000,000 Increase
Remove 85th Avenue Basin | $1,000,000 Increase (First $12,000,000 Decrease - $11,000,000 Decrease
: flush scenario only)

All comparisons are to the Full DRCC, 100-year, 2-hour retention scenario {Alternative 1, Baseline Future Conditions).
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Based on presentation of these resuits and dlscussmns with the stakeholders during the course of thls
study, it was deterinined that:

- Paruc1patlon by the City of Phoenix in the DRCC pro;ect wﬂl be limited due to budget constraints and
development timing considerations.

« Itis anticipated that the City of Phoenix will install culverts along the DRCC alignment in order to attain 100-
year flood access at the major arterial streets. However, to do so would exacerbate the flood risk -in
Avordale. 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. ‘ .

.. 7‘ The Cmes and the District agreed to limit the dlscharge 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. ‘

Based on the . above analy31s and determinations by the Clty of Avondale and City of Phoenix, the

- recommended DRCC consists of:.
~» ‘Constructing the DRCC channel in Avondale only.
. :_Requxrmg only first flush retention by future developmient in Avondale and Phoenix adjacent to the DRCC

alignment (theré is little or no difference in total flood control cost in Avondale between the first flush and
100—year 2-hour retention scenarlos) ;

e Reqmrmg 100-year, 2-hour retention in Phoenix whlch should be Iocated ad}acent tofin the original DRCC

, proposed ahgnment

e .-.Limit- the 100-year discharge at 100"" Avenue © apprommateiy 1300 cfs with a basin located at

approximateély 95" Avenue on the south side of the retenuonld:mnage {former DRCC ahgnment) corridor in
Phoenix.

5.2 RECOMMENDATION

5.2.1 Description

Figure 5.1 provides a plan view and typical cross sections for the recormmended plan. The alignment of

'-th_e DRCC: is the same as in the original Dibble (2002) design with the exception of some minor

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). -
.. basin. The purpose of this basin is to ensure that the IOO-year dlscharge at 107" Avenue not exceed
. approximately 1,300 cfs. : :

s 2 Hydmlogy

D331gn 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 mew

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

Table 5.2 provides the results of the recommended plan hydrologlc modeling. The design discharge at
107" 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
approximately the same as those for Alternative 4: Future First Flush Retention, Avondale DRCC.
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Table 52 Recommended Plan Hydroelo.

| 830 Avenue ‘ 345 ' 272 345
91st Avenue 876 370 876
99h Avenue 1,038 - . 661 1,038

1 1070 Avenue 1,318 1,119 1,318
115 Avente : 1,205 1,062 1,205
El Mirage Road 2,043 2,654 2,654
Dysart Road 2426 3,060 3,089

'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 chanmel depth is approximately 6 feet. Design flow velocities range -

_from a low of 2.1 feet per second between 115" Avenue and 107m Avenue, and a hlgh of 3. 8 feet per :

o ,fsecond between El erage Road and 115lh Avenue

‘ Table53 RecommendedVPlan (DRCC) Des: n Parameters

| feet wide and 28 feet long,

Right of Way is 29.2 acres.

345 Sl

: ROWNST!

Basin 6-feet deep with a 15.1-acre bottom area and 18.3-acr top area not including maintenance access. Side Slopes 6:1.
Active storage depth 5 feet. Maintenance access 25 feet wide including a 16-foot ABC roadway. Entire basin and adjacent
Right of Way not occupied by maintenance access road is landscaped. Basin is in-line. Inﬂow is.directly from the DRCC., Total

ttom
Dounslream of DysartRoad | 3069 | 156 227 277 | 00014 | 47 | 59
Dysart Road to El Mirage Road 3,069 156 227 277 0.0014 47 | 59
" El Mirage Road to Sunland N 59
Channel 1,645 69 140 190 0.0017 4.7 )
Sunfand Channel to 115% E 59 -
Avenue 1,205 48 117 167 0.0017 4.7 '
115 Avenue fo 1079 Avenue 1,318 49 121 171 0.0017 4.8 6.0
ﬁm.:& G

“137-acre dlrect-mﬂow basin consisting of an excavated sand and gravel mine. Basin depth is up to 45 feet, Basin is drained by
infiltration and by a 24-inch reinforced concrete pipe to the Agua Fria River. The basin includes a concrete inflow spﬂiway 159
Portions of the basin above the groundwater leve!l will be landscaped. .

83"'Avenue 7 4 8- 1
913t Avente 862 7 4 10 2
Detention Basin . 388 7 4 9 1
107 Avenus 775 7 4 9 2

1 Culvert design assumes infet control. Culvert design discharge approXimates the 10-year discharge and is intended fo work in
-tandem with the defention basin to keep the 100-year discharge at 107 Avenue to approximately 1,300 ¢fs. The 9g9h Avenue
culvert is already in place and has approximalely a 10-year capacity.
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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 alignmient m Phoenix at about the 95" Avenue

- altgnment ‘Total depth of the 95" Avenue Basin is 6 feet. A 29: Z-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. Dependmg on discharge, from one to two of these boxes would be needed at each roadway
crossing. B

5.2.4 Cost _

“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 cunlverts at arterials), for a total eost of $_52,886,496.
~ 5.2.5 Sunland Channel
'5.2.5.1  Description

* Although not specifically included as pait of the alternatives analysis, the recommended plan. includes -
... .. the Sunland Channel, which would run from 99" Avenue to the DRCC along the alignment shown in. -

_-Figure 5.2. ‘The-Sunland Channel would be an earthen trapezoidal ‘channel- similar to the DRCC, but - ..
"approxrmately 1300 feet of the channel upstream of . 115™ Avenue would consist of a reinforced .
_,;-'-concrete box culvert below Sunland Avenue in order to av01d the need to purchase exrstmg homes for . -
channel nght of way o ‘

5.2 52 Hydralogy

Table 5.5 provides Sunland Channel IOO-year hydrology Areas adjacent to and draining directly into -

-7 the channel that can potentially be developed in the future are assumed in the model to retain first flush .

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 2:1:were used as an indicator of future development density.- IOO-year dlscharges
range from 303 cfs at 99" Avenue to 1,207 cfs at the confluéncé with the DRCC :

5.2.5. 3 Conceptual Design

TSunIand Channel general design dlscharges and drmensmns are 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 purpeses, ranges from 151 to 160 feet. Total channel depth ranges from

- 5.9 t0.6.9 feet. Channel design flow velocities range from approximately 2.6 feet per second:
_downstream of 115" Avenue to 3.8 feet per second between 115® Avenue and 107" Avenue. Maximum
- flow velocity (not full flow) in the Sunland Avenue culvert is 8.9 feet per second All ﬂow is

subcrmcal 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

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

low discharge there, this results in a slightly lower channel flow depth than used elsewhere in the
DRCC/Sunland Channel design. ' ' '
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Table 5.4 Recommended Plan (DRCC) Preliminary Cost Estimate I
. MAIN CHANNEL IN AVONDALE -
Channe! Excavation ' 500,946 cY $ . 6 $ . .3,060676 '
"| Channel Landscaping 781 AC $ . 78408 $ . 6,123665 -
Channel Area - | o 930 . ~AC $ ... 150,000 $ 13,950,000 ‘
Culvert Concrete 2,881 cY $ 669 __§ 1927389
|_Maintenance Road 149 AC $§ 28314 $ . 421879 l
BFC Replacement 5508 LF 5. 148 $ ..814,808
Toial Channel Cost § 26297497 ;
' ' BASIN #1 DOWNSTREAM OF DYSART ROAD IN AVONDALE l
- Basin Landscaping ‘ 24 CAC $78,408  $1.881,792
‘1 Rightof Way . 137 ’ AC - $10,000 _ . $1,370,000 .
| Drain Pipe 423). IF §148 | _§ 626,040 l
Manholes g EA $4500 _ $ ...40,500
Headwall 1 EA. $.1,100 : . $ 1,100
Inflow Spillway _ 253,572 SF $._ 5 $1,267,860 m
Total Basin Cost $5,187,292 - ' I
. BASIN #2 AT 95™ AVENUE IN PHOENIX '
" Exgavation : 161,446 1 ey % 600 $ 068,678 7 .
| Basin Lan'ds'caping_ T _ 277 - AC $ 73408 . $ 2471802, l
| Rightof Way =~ 292 Ac |- $150,000 _§.4380,000
|- Mainfenance Road - . ‘ ‘ 15 - | ac © % 28314, $ .- 42471 -
Total Basin Cost- ‘ B e e $..7563049.
CULVERTS AT 83RD, 91ST, 95TH, AND 107™ AVENUES IN PHOENIX ‘
Culvert Concrete | B3 . - | oY |- $ 660 | § 436,857
CHANNEL EXCAVATION UPSTREAMOF 1077 AVENUE AND 9157 AVENUE IN-PHOENIX*
| Excavation 20,886 cY $. .. 6 $ 125316
- | ‘Basin Landscaping 36 AC | $ 78408 § 282269
-1 Right of Way ' 50" - AC : § 150,000 $ . 750,000 -
-| Maintenance Road . . 14 CAC 5. 28314 $ . 39540
Total Charnel Cost ‘ $.1,197 225
. COST SUMMARY
Avondale Sublotal N - $ 31,484,789
Avondale Contingency. 30% $ ...9,445437
Avondale Total $....40,030,276
Phoenix Subtotal $ . 9197131
Phoenix Contingsncy 30%. $ . 2759139
Phoenix Total $....11,856,270
DRCC Total ] $ . .52,886,496.
" Costs apprommate Thesachannels directﬂow to the culverts and may not be needed dependlng an flnal deslgn ‘ o

Table 5.5 Sunland Ch 1 Di h t Key C

303 .
107h Avenue 776 919 919
1 115h Avenue ] 1,122 ' 1,207 1,207

The Sunland Avenue Culvert is demgned 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.
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Parameters

DRCC to 115" Avenue 1,207 51 134 159 0.0008 55 6.9

1151 Avenue to 107 Avenue* 1,207 | 39 110 160 0.0022 47 - 59

107t Avenue to 99 Avenue 919 30 101 151 0.0018 47 59
SUNLAND AVENUE CULVERT

1207 6 9 3 1,388 40

* Not including culvert in Sunland Avenue.

' 5.2.54 Cost

. Tables 5.7 and 5.8 provide a prelimihafy 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 5.7 Suniand Channel Cost Estimate b Cost Item

Excavaon 202,073 cy 36 $1.212438

.| Landscaping ' 345 _ AC | $78408 | $2705076
| Right of Way 420 ~ AC $ 150,000 $ 6,300,000
CulvertConcrete’ - -~ | 4,828 CY | §e69 $ 3,229,932

| Maintenance Road - 7.5 . AC $28,314 $ 212,355
Subtotal : ‘ ‘| $ 13,659,801
Contingency 30% e - $ 4,097,940
Total Cost . L $T,TETT4Y

Table 5.8 Sunland Channel Cost by Reach

"DRCC to 115 Avenue " $ 2728993

115t Avenue to 107 Avenue* B ‘ $ 6,388,214
1071 Avenue fo 99t Avenue . L . $ 454259
| subtotal _ ' $ 13,659,301
Contingency 30% . L | $ 4097940
Total . N AT

6 EFFECT OF PROPOSED I—10 RELIEVER AND SOUTH MOUNTAIN FREEWAYS

‘Long-term transportatlon plans for the region call for the p0551ble construction of two new freeways in

the DRCC area. These are the I-10 Reliever and the South Mountain Freeways. Since these freeways
may be constructed within the DRCC drainage area, they could possibly have an effect on the DRCC.

The I-10 Reliever Freeway would be an east-west freeway probably between Interstate 10 and the Gila
River. There are alternative alignments to I-10 Reliever Freeway in the DRCC area (URS, 2005). One
alternative runs along the BFC from (across) Basin #1 straight east/west to approximately 111" Avenue,
where it deflects northward at about a 10-degree angle and continues in a northeasterly direction. A
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 #1 capacity, and (2) cutting off a small part of the drainage area from the southern -

. boundary thereby. decreasing flood peaks-in the Sunland Channe! and the DPRCC downstream of the

Sunlang Channel. Both of these effects, should they occur, would likely have minor effect on the
“DRCC. Basin #1 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, I-10 Reliever alternative would cross the north-south alignment.of the DRCC
- between 115" 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
o State Route 101 and I-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

o 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

' rebullt None of the ahgnments as currently proposed would cross the proposed site of the 95lh Avenue
Detention Basin. However, it is possible that this basin could be affected depending on the residential

Jand 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 I-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 considefations include
water quality, biology, environmental contamination, and cultural resources. Although not an
envitonmental cousideration, the prOJect will affect irrigation canals. o

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 constiuction of the DRCC would require a 404
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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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

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
stream. It is likely the DRCC project would not qualify for the nat10nw1de permit. :

Activities requiring a 404 Permit also require Clean Water Act 401 Water Quality Cemﬁcauon
administered by the Arizona Department of Environmental Quality. The 404 permit cannot be issued

without 401 certification, which may include conditions to ensure that the draft 404 perrmt is in -

comphance with State water quality standards.

Constructlon actlv1t1es affecting more than 5 ‘acres, as would the DRCC require compliance with the
ADEQ Construction General Permit. The purpose of this permit is to aveid stormwater pollution from
construction activities. Compliance requires notifying the ADEQ of the activity, and deveiopmg and
adhermg to a Stormwater Pollutlon Preventlon Plan for the constructlon

Blology

FoUr"'federaily:listed' threatened or endangered species (lesser long-nosed bat, cactis ferruginous

- pygmy-owl, Yuma clapper rail, southwestern willow flycatcher) and five state-listed -species (desert-
- .tortoise, western least bittern, western yellow-billed cuckoo, snowy egret, and great egret) may or are

known to oceur in the project area (Dibble, ZOOQ) ‘The cactus ferrugmous pygmy owl is currently in
the process of being de-listed. :

Habitat for the pygmy owl, southwestem willowﬂycatbher,r de‘Sert tortoise, and western yello.w—billed

* cuckoo 'is marginal or non-existent on the DRCC site, which is domi_nated by agriculture and a man- -

made 1rr1gat1dn canal. Compliance with 404 regulations will require a survey for endangered and
threatened species. Should any of these be found on the site, consultatlon with the U.S. Fish and

'Wlldhfe Service will determine appropriate mitigation.

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

Envn‘onmental Contamination

Dibble (2002) gwes a list of sites wﬂhm the DRCC area that could be contaminated with hazardous
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 appropnate to mitigate any adverse effects that =
may occur from disturbing these s1tes :

_Cultural Resources_

As described in Dibble (2002), the site was 6ccupied by the Hohokam culture, resulting in a possi'bilityz

. 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
that any sites encountered are not adversely impacted.
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Irrigatio'n 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 constructed w1th 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 accommeodations 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 1n an adverse affect, flooding or erosion, on the
upstream or down stream properties. o

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. N
-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 1mprovements The followmg is a narrat:ve describing these reqmred
. drainage 1mprovcments

8.1 LAKIN

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 ﬂoodmg from the Gila
River, although Gila River flooding is not an issue for this report.

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 analys1s it is assumed that the ﬂoodplam wouid be collected and conveyed rather than avoided. -

i Since the ﬂoodplam 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
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,
~ 2-hour runoff. Drainage features are shown in Figure 2:3 and described briefly in Table 8.1,
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¢ Impr

Table 8.1 Conce tul Lakin Draina,

Bottom width 40 feet (may vary). Side Slopes 1:1. Lin ch shotcrete to provide protection from.
Collector | side flows. Channel depth 5.9 feet (may vary). Mannings roughness 0.023. Slope 0.0017. Design discharge
Channgl 1,385 cfs (varies). Maximum flow depth 4.7 feet (may vary). Maximum flow velocity 6.6 fps. Total right of way _
width 55 feet, .
Bottom width 74 feet (may vary). Side Slopes 6:1. Lining grass. Channel depth 5.9 feet. Mannings
Conveyance | roughness 0.040. Slope 0.0014. Design discharge 1,582 cfs (varies). Maximum flow depth 4.7 feet.

Channel Maximum flow velocity 3.3 fps. Total right of way width 145 feet, Basic design for this channel is based on the

; B . DRCC design.
Roadway 1 concrete box culvert, 4-barrel, 8 feet by 4 feet for the collector channel.
' Culverts 1 concrete box culvert, 4-barrel, 9 feet by 4 feet for the conveyance channel.

-Bottom width average 65 feet (varies). Side Slopes 6:1. Lining grass. Channel depth average 3 feet (vanes).

Total right of way width with maintenance access averages 68 feet. Channelis designed for spreading flows,

1 not for flood control conveyance. .

137.3 acre feet. Based on 185.6 acre-feet 100-year, 2-hour runoff from 1,160 acres medium density

residential development minus 48.3 acre feet first flush retention from the.same area.  Assumed retention

Retention depth 3 feet with 1 foot freeboard. Excavation required (including freeboard) 296,586 cubic yards. Land area T
required 47.7 acres. First flush retention is reqmred in all cases for water quality purposes. 100-year 2-hour 1. .. - .

_ retention is for flood control purposes. .

- | Drainage features are conceplual and for comparison purposes in this report only, No o'mer use is implied orintended. -

Spreader
Channel

‘The conceptual cost estimate for the drainage improvemehts described in Table 8.1 is provided in Table _
.- 8.2. The estimated cost for required offsite drainage if the BFC and Sunland Channel project are not
~built on the Lakin parcel is approximately $15,165,621. .

Thls as well ‘as  all subsequent development cost estnnates do not ‘include the cost of land or
Iandscapmg 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
would be required for retention. Since retention basins, properly tocated and landscaped, could dotbie

as open space, the retention cost was considered to be the cost of excavation only. :

8. 2 SILVER BULLET

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 flugsh retention) is approximately 29.6 acre feet,

_-Tequiring 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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Table 8.2 Estimated Drainage Fe.

‘ ' ‘ Length 4,800 Feet) -

" Excavation Volume, Cubic Yards 48,144 Ty 2 $ . 96288
Shotcréte Volume, Cubic Yards - ‘ 5,800 $ 30 $ 1,736,000
Total Right of Way, Acres - Bl $ 150,000 $ 915000

| Culvert Concrete, Cubic Yards _ 403 $ 669 $ 269807

| Total Gollector Channel Cost ' . $ 3,016,895

MAIN CHANNEL

Length 5,000 Feet) = =
Excavation Volume, Cubic Yards - 215,183 $ 2 - $ 430306
Channsgl Landscape Areg, Acres - - 30,0 '$ 78408 $ 2352240
Total Right of Way, Acres ' 300 . - $ 150,000 $ 4500000 -
Culvert Concrete, Cubic Yards o - 436 $ 669 $ 291,684
Total Main Channel Cost o S L $ 7,574,230
- S - ‘SPREADER CHANNEL © o

1 ' - (Length 1,000Feet) = = - - ‘

‘I Excavation Volume, Cubic Yards - 5556 i % - 2 $ 1112 -
Channel Landscape Area, Acres R 16 $ 78408 $ 125453
Total Right of Way, Acres 23 '$ 150,000 $ 345,000
Total Spreader Channel Cost ' $ 481565

L .. RETENTION -

| ‘ {100-Year, 2-Hour Minus Flrst Flush) '

Excavation Volume, Cubic Yards | 29658 - | °§ 200 | § 593172
Tolal Retention Cost* - : - - ' $ 593172
| TOTAL COST, ALL FEATURES - ' - $ 11,665,862

.| Contingency 30% ' ’ $ 3,480,759

1 TOTAL COST WIiTH CONTINGENCY ' ' ‘ : $ 15165621
* Retention land cost and landscaping cost assumed zero. Entire 47,7-acre retention area can be used as required open space.

8.3 SHADOW RIDGE

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 1s subject to BFC flooding.

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 BEC. In compliance
- with Salt River Project policy that developmeént may fiot discharge point drainagé into-the BFC, this

would likely require a spreader channel along most 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

conditions. Basic drainage features for Shadow Ridge are showr 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
Ridge cost for required drainage is approximately $1,602,128 excluding internal dramage street
drainage or other offside drainage not related to the BFC.
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Table 8.3 Conceptual Shadow

Bottom width average 10 feet. Side Slopes 6:1. Lining grass. Channel depth 4 feet. Channel Iength 1,400 |
feet. Total right of way width 58 feet. Channel is designed for spreading flows, not for flood control :
conveyance. Dimensions are conceptual and subject to change.

Spreader
Channel

28.4 acre feet. Based on 38.4 acre feet 100-year, 2-hour runoff from 240 acres medium density res:dentiél
“development minus 10 acre feet first flush runoff from the same area. ~ Assumed retention depth 3 feet with 1
foot freehoard. Excavation required (including freeboard) 61,814 cubic yards. Land area required 13.9 acres. -
First flush retention is required in all cases for water quality purposes. 100-year 2-hour retention is for ﬂood

control purposes.

Retenﬁbn

‘ Drainage features are conceptual and for comparison purposes in ihls report only. No other use is implied or mtended..

» no DRCC

{Length 3,500 Feet)
Excavation Volume, Cubic Yards 17630 | . § 2 13 35,260
Channel Landscape Area, Acres 47 0 | % 78408 $ 368,518
‘| Total Right of Way, Acres 47 - - § 150000 i § 705,000
*| Total- Spreader Channel Cost ' ' $ 1,108,778
‘ " RETENTICN }
(100-Year, 2-Hour Minhus First Flush) _
Excavation Volume, Cubic Yards | o61814 - | § - 2 $ 123628
| Total Retention Cost* - $ 123,628
-| TOTAL COST, ALL FEATURES $ 1,232,406 |
" | Contingency 30% $ .. .369,722
| TOTAL COST WIiTH CONTINGENCY. $ 1,602,128

* Retention land cost assumed zero. Entire 13.9-acre retention area can be used as required open space.

8_.4 LION’S GATE

The Lion’s Gate development is approximately 40 acres located at the southeast corner of the
intersection of the BFC and 107" 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 & collector:channel, a conveyance chanuel, and a

- ‘spreader channel. 100-year; 2-hour retention would also be required. Concéptual drainage features aie
“-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 exariple of the cost contributions that could have been tonsidered 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 Phoemx
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Table 8.5 Conce

tual Lion’s Gate Drainage Improvements in Absence of DRCC

Co Bottom width 40 feet (may vary). Side Slopes 1:1. Lining 6-inch shotcrete to provide protection from incoming
Collector - | side flows. Channe! depth 5.9 feet (may vary). Mannings roughness 0.023, Siope 0.0032. Maximum
Channel discharge 1,193 cfs. Maximum ﬂow depth 4.6 feet (may vary). Maximum flow velocity 8.6 fps. Total rightof |
. . way width 41 feel.
L Bottomn width 31 feet (may vary). Slde Slopes 6:1. Lining grass. Channel depth 5.9 feet, Mannlngs
Gonveyance | roughness 0.040. Slope 0.0014. Maximum discharge 1,193 .cfs, Maximum flow depth 4.6 feet. .Maximum
Channel flow velocity 4.5 fps. Total right nf way width 102 feet. Basic design for this channel is based on the DRCC
o design.
8p reé de} ' Bottom width average 15 feet (varies). Side Slopes 6:1. Lining grass Channel depth average 3 feet (varies).
. Total right of way width averages 51 feet. Channel is designed for spreading fows, not for flood control
‘ phannel 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 fest first-lush runoff fiom the same area. Assumed retention depth 3 feet with 1 -
Retention foot freeboard. Excavation required (including freeboard) 10,353 cubic yards. Land area required 2.5 acres.
1 First flush retention is required i in al cases for water quahty purposes 100- year 2-hour retention is for flood

‘ - | control purposes.
Dralnage features are conceptual and for comparison purposes in this report only. No other use is implied or mtended

Table 8 6 provides a conceptual cost estimate for the Lion’s Gate drainage improvements. Estimated
"cost is approximately $1,654,649. These costs exclude internal dramage street dramage or other
offslde dramagc not related to the BFC.

Table

Estimated Drainage Feature Cost for Lion’ s Gate Develo ment Assuming no DRCC .

S L Len Jth 480 Faet) '
Excavation Volume, Cubic Yards 3,346 ' $2 $ 6,692
Shotcrste Volume, Cubic Yards . 436.0 $ 310 $. 135,180
Total Right of Way, Acres 0.5 $ 150,000 $ 75000
Total Collactor Channel Cost $ 216,852,
o "MAIN CHANNEL
L, (Length 1,320 Feet) : _ : '
- 1_Excavation:Volume, Cubic Yards ' ‘ _ 19183 $ 200 3 38306
- Channe! Landscape Area, Actes 3.1 $ 78,408.00 $ 243085
|- Total Right of Way, Acres ' 3.1 - $150,000.00 3 465000
Total Main Channel Cost ‘ } ] - $.. - 746,371
, SPREADER CHANNEL - _ -
L o T ' {Length 1,000 Feet} . |
| Excavation Volume, Cubic Yards - 3,573 .2 $ - 7146
Channel Landscape Area, Acres 12 T 78408 “$ %4090
‘| Total Right of Way, Acres 12 150000 -$ . 180,000
Total Spreader Channel Cost ' $ 281,236
RETENTION
: (100-Year, 2-Hour Minus First Flush)
Excavation Volume, Cubic Yards ! 10,353 I 2,00 $ - 28348
Total Retention Cost* $ 28348
TOTAL COST, ALL FEATURES $ 1,272,807
Contingency 30% $ . 381,842
TOTAL COST WITH CONTINGENCY $ 1,654,649
* Retenfion land cost and landscaping cost assumed zero, Entire 2.5-acre retention area can be used as required open space
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8 5 DEVELOPMENT SUMMARY _

'Table 8 7 prov1des a summary of expected conceptual development costs related to offsite drainage in
‘the absence -of the DRCC. Total cost is approxnnately $18,589,000. Most of this cost. is. ~channe]
' '1mpr0vements “The rest is flood-related retention. ' : _

‘Table 8.7 Expected Conceptual Development Costs Related to BFC and
Sunland Avenue Flooding in the Absence of the DRCC

.. LAKIN $ 14,394,000 $ 771,000 $ 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 $ 18,589,000

i Costs include 30% contingencies and are rounded to the nearest $1 000

9.
~ The HEC 1 models used in this report were from the original ADMP stady and modlﬁed as described:in this

o '*Shadow thge Channel costis ﬂoodp!am set aside.

RECOMNIENDATIONS AND FUTURE STUDIES

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.

The original ADMP report was the main reference for topogr_aphy and utilities in the development of the 10 -

percent design plans. The final design analysis should include a revised utility analysis.

"'i' .The hydrauhc analysis presented herein is based on ' normal depth calculations, and inlet control calculations

for most culverts. The final design analysis should be based on a more detailed hydraulic analysis, for

instance usmg 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 report More detalled '

: updated topography should be obtained for the final design.

No survey’ was performed for this analysm or for preparation of the 10 percent plans, Property lines are as
presented in the original ADMP (Dibble, 2002). A property line survey w111 be required for the final demgn
and the desxgn adjusted accordingly. T ,

s The, -channel . 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, 6:1 side slopes, and 50-foot maintenance right of way, may not be

practicable given the existing topography at the site. "Examples include the Sunland Channel upstream of

107" 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 final design modifications such as flattening the
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
aesthetic reasons. This includes the 95th Avenue Basin;, which could serve a dwal purpose as a park. ‘A
multiple-use basin might have a different configuration than shown in this report. .

Basin #1, downstream of Dysart Road, was not evaluated in this study. The design as presented herein is as
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 final 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

below 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 115" Avenue, a narrower channel, and lower
excavation and land cost. - - :

» The Phoenix culverts are descritied as 10-year culverts, meamng that there will be overflow of the roadways .
" during a IOO—year flood. Although described as 10-year culverts, tlns return-period description is
approximate. Culvert capacities were set to be approximately equivalent to a 10-year discharge, then adjusted
as necessaty -to achieve, in conjunction with the 95th Avenue Basin, a maximum 100-year discharge -of
approxxmately 1,300 cfs at 107" Avenue. The existing culvert at 99" Avenue is assumed to remain in place
(this culvert is approximately a 10-year culvert). Some grading and channel constructign may be necgssary to
_convey flow 10 culverts at 107" and 91% Avenues. A prelumnary estimate of this has been made for the cost
estimate.

'« The modeling and design assumptions for flow upstream of 107" Avenue represent a best estimate: at-this -
-time, are preliminary, and are subject to change dependent upon developtent which is currently in progress.
The final design analysis should revisit this issue in detail, including hydrology and development retemmn, o
and make appropnate adjustments to the design as necessary.

e ":.If the DRCC and Sunland Channel are constructed, a Letter of Map Revision should be sought from FEMA
" to remove those areas from the designated floodplain. Within the context of the submittal to FEMA, it should.
" 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 approprlate .

" final des1gn analysis.
_10_, “ ,"REFERENCES

- Dibble & Assocmtes Consulting Engineers, Durango Area Dramage Master Plan Recommended Design.
Report FCD #99-41, October 2002

Dibble & Associates Consultmg Engineers, Durango Area Dramage Master Plan F CD #99-41,
Hydrology Report September 2002
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| LIST OF DRAINAGE FEATURE PHOTOS ALONG THE DRCC ALIGNMENT
| LOCATIONID DESCRIPTION
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BEC
BFC
BEC
BFC
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BFC
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EARTHEN IRRIGATION

BFC

BFC

DEVELOPMENT RETENTION
DEVELOPMENT RETENTION
DEVELOPMENT RETENTION
DEVELOPMENT RETENTION
18 DEVELOPMENT RETENTION
19 EARTHEN IRRIGATION

20 EARTHEN IRRIGATION

21 CONCRETE IRRIGATION

22 DRCC ALIGNMENT

23 CONCRETE IRRIGATION

BFC = BUCKEYE IFEEDER CANAL
SEE APPENDIX B FOR GROUND PHOTOS OF DRAINAGE
FEATURES ALONG THE DRCC ALIGNMENT.
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NOTES:
FLOODPLAIN SOURCE DIBBLE 2002

MAPPING SUPPLIED TO THE FCDMC BY KENNY AERIAL MAPPING, 1:400 SCALE, FLIGHT DATE JANUARY 2, 1999,

Existing Conditlons With 75ih Avenue Storm Draln. 100-Year
Discharge Along Buckeye Feeder Canal
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| 06/09/05, ID3, Facing East

' 06/09/05, ID4, Facing Northwest

Ground Photo Location ID (Refer to Report Exhibits) = ID##



06/09/05, ID5, Facing Southwest

06/09/05, ID7, Facing West | 06/09/05, ID8, Facing Northwest

Ground Photo Location ID (Refer to Report Exhibits) = ID##



06/09/05, ID11, Facing North o

Ground Photo Location ID (Refer to Report Exhibits) = ID##

| 06/09/05, ID12, Facing North




06/09/05, ID15, Facing Northwest

| 06/09/05, TD16, Country Place Development Retention Basin

Ground Photo Location ID (Refer to Report Exhibits) = ID##



06/09/05, ID18, Country Place Development Retention Basin

- 06/09/05, ID17, Country Place Development Retention Basin

06/09/05, ID19, Facing South | 06/09/05, ID20, Facing East
Ground Photo Location ID (Refer to Report Exhibits) = ID##
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S

- 06/09/05, ID21, Facing South

[06/09/05, ID22, Facing West

" 06/09/05, ID23, Facing North

Ground Photo Location ID (Refer to Report Exhibits) = ID##
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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 fall DRCC with the corresponding discharges developed
for the original DRCC ADMP. There is a substantial difference, with the current
discharges being lower.

Comparison of Future 100-Year, 2-Hour Retention Discharges with Previous DRCC ADMP Discharges.
Concentration Point Basel;::}: ci::'l;:, ﬁ:’:gﬂms Previous DRCC Discharge, in ¢fs*

834 Avenue 534 1,681

91t Avenue 1,169 1,967

99t Avenue 973 1,848

107 Avenue 1,578 2,578

115" Avenue 1,277 3278

El Mirage Road 1,258 3.224

Agua Fria River 339 34

* From Dibble (2002). '

The difference in discharges is due to the fact that the hydrelogic 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-basin 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 sireets until
the flow reaches the 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 hydrology used routing parameters that were generally representative of
the agricultural fields. Since it was assumed that streets would be improved as the
area develops from a farming land use to a residential land use, the strect 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. :

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

. 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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Ic
SUB = 0.461 mi
C= 0.710
P= . 2730n
SUB= 29504 ac
VoL = 47.7 af
% RET = 0.8
% x VOL = af
[]]
SUB = 0.204 mi?
C= 0,710
P= 273 in
SUB=  130.56 ac
VOL = 21.1 af
% RET = 0.8

%xVOL=l"  16.9]af

ED1

SUB = 0.382 mi®
C= 0710
P= 273 in
SUB= 24448 ac
VOL = 39.5 af
% RET = 0.8

% xVOL=|  31.6]af

JB1

sSUB = 0.494 mi®
C= 0.710
p= 2,73 in
SUB=  316.16 ac
VoL = 51.1 af
% RET = 038

%o VoL [Tt

RET 75th to 107th

I ————T ...

I8
SUB= 0.479 mP
C= 0.710
P= 2.73 in
8UB = 3086.56 ac
VoL = 49.5 af
% RET = 0.8
% xVOL [0 8]ar
D2
SUB = 0,359 mP
C= 0.710
P= 273 in
SUB= 22976 ac
VOLE . 371 af
% RET = 0.8
% x VOL = af
ED2
SUB = 0.114 mf
C= 0.565
P= 273 In
SUB = 72,96 ac
VOL = ‘9.4 af
% RET = 0.8
% x VL =7 Saf
MG
SUB = 0.082 mi®
C= 0.760
P= 2.731n
8SUB = 52,48 ac
VoL = 9.1 af
% RET =

SWIFT TRANSPORTATION DEV SWIFT TRA

SUBBASIN RETENTION CALGULATIONS

MB
SUB= $,995 mi®
C= 0.763
pP= 2.73 in
SUB = 836.8 ac
VOL = 110.5 af
% RET = 0.8

% x VOL =[~ 88.4]af

SUB = 0.302 mi®
c= 0710
P= 273 in
SUB = 193.28 ac
VoL = 31.2 af
% RET = 0.8
% xVOL = af
EB ‘
SUB = 0.132 mi?
C= 0.710
P= 273 in
SUB = 88.96 ac
VOL = 14.4 af
% RET = 0.8

% xVOL=f  11.5{af

Mi

SUB = 0.409 mi?
c= 0.740
P= 273 In
SUB = 261.76 ac
VOL = 441 af
% RET = 0.8

% x VOL = 35.3|af‘

MC _
SUB = 0.999 mi?
C= 0.820
P= 273 in
SUB = 639,36 ac
VoL = 119.3 af
% RET = 0.8

% xVOL=]  95.4faf

MF

suB = 0.971 mi?
C= 0.710
P 2.73in
SUB = 621.44 ac
VOL = 100.4 af
% RET= s
% xVOL =
MD
SUB = 0.255 mi®
C= 0.710
P= 273 in
suUB = 163.2 ac
VOL = 26.4 af
% RET =

%o xvoL T

NSPORTATION DEV SUNDANCE RANCH DEV

MH :
SUB = 0.239 mi?
c= 0.710
P= 2.73%1n
SUB = 152.96 ac
VOL = 24.7 af
% RET = 0.8

10f4




1otDURS. dat 107th to AF
BCY
: SUB = 0.137 mi*
C= 0.860
P= 27310n
SR = 87.68 ac
VOL = 17.2 af
% RET = 0.8
"% xVOL = af
CA1
SUB = 0.143 mi?
C= 0.710
P= 2.73 in
SUB RET= 727 ac
VOL = 11.7 af
% RET= 0.8
%xvorL={ -84
cB
SUB = 0.739 mi?
C= 0.565
P= 2.73in
SuUB = 472.96 ac
VOL = 80.8 af
9% RET = 0.8
% x VOL = af
DA
SUB = 0.328 mi?
c= 0.638
P= 2730n
SUBRET= - '137.ac
VOL = 1.9 af
°% RET= 0.8

% x VOL =[ " 15.9]af

RET 107th to AF

BC2
SUB = 0.493 mi®
C= 0679
P= 273 in
SUB = #1552 ac
VOL= 48.7 af
% RET = 0.8
% xVOL=[___39.0Jaf
CA2
SUB = 0.841 mf*
- C= 0.565
P= 2731n
SUB= 53824 ac
VOL = 69.2 af
% RET = 0.8

% x VOL =] " E5.3]af
aD1

SUB = 0.628 miZ
C= 0.710
P= 273 In
SUB=  402.56 ac
VOL = 65.0 af
% RET = 0.8

%xVOL={  52.0{af
HB

SUB=  0.343 mi2
C= 0.710
P=  273in
SUBRET=."7-"1364.ac
VOL = 22.0 af

r—

SUBBASIN RETENTION CALCULATIONS

"o o= CHANGES MADE TO ACCOUNT FOR NO RETENTION IN EXISTING DEVELOPMENT

GC
SUB = 0.215 mi2
C= 0.630
P= 2.731n
SUBRET=. " 432 ac
VOL = 6.2 af
% RET =
% x VOL =[.
GD2
SUB = 0.739 mi®
= 0770
P= 2731
SUB= 472.96 ac
VOL = 76.4 af
% RET = 0.8

% x VoL =[ 61 4Jaf
1A

suB = 0.309 mf
C= 0.710
p= 27310
SUBRET= - 07 ac
VOL = 17.3 af

GB
SUB= 0.221 mi?
= 0620
= 273 0n
SUBRET=": ... 739 ac
VOL = 104 af

HA
SUB = 0.15 mi?
= 0.710
= 2,73 in
SUB= = ‘96ac
VOL = 15.5 af
% RET = 0.8
% xvoL -T2l
MA
SUB = 0.247 mi?
C= 0.565
P= 2.731n
SUB= 458,08 ac
VoL = 20.3 af
% RET = 0.8

% x VoL =[ ~—16.3]af

cc
SUB= 0.981 mi®
C= 0.565
P= 273in
SUBRET= . 4228 ac
VOL = 54.3 af
% RET = 0.8
% xVOL = af
ME
SUB = 0,326 mi®
c= 0.600
P= 273 1in
SUB= 20864 ac
VOL = 28.5 af
% RET = 0.8

%xVOL=]  22.8]af

20f4
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1otDURS.dat REMAINING SUB

KC
' SUB = 0.264 mi?
C= 9.710
P= 273 in
SUB=  168.96 ac
VOL = 27.3 af
% RET = 0.8

%xVOL=f  21.8laf
EA

SUB = 1.321 mf*
C= 0.580
P= 273 in
SUB= 84544 ac
VOL = 1116 af
% RET = 0.8
% X VOL = af
“SB _
SUB = 0.168 mf
C= 0.860
P= 2,73 In
SUB = 107.52 ac
VOL= 21.0 af
% RET = 0.8

% x VOL =af

sC

SUB = 0.453 mi2
C= 0.860
P= 2.73in
SUB=  289.92 ac
VOL = 56.7 af
% RET = 0.8

% xVOL=) . 45.4)af

- RET REMAINING SUB

LB
SUB= 0.249 mi?
C= 0565
p= 2.73 in.
SUB = 159.36 ac
VOL = 20.5 af
% RET = 0.8
% x VOL = af
0c
SUB = 0.31 mi?
C= 0.860
P= 273 0n
SUB = 198.4 ac
VOL = 38.8 af
% RET = 0.8
% X VOL = af
RJ
SUB= 0.163 mi’
C= 0.880
P= 2.73in
SiB = 104,32 ac
VOL = 20.4 af

% RET = 0.8

%xvOL={  163faf

TA

SUB = 0.241 mi®
C= 0.860
P= 2.73in
sUB=  154.24 ac
VOL = 30.2 af
% RET = 0.8

%xVOL=[ . 24.1}af

LD _
SUB = 0.278 mi*
C= 0.638
P= 2.73in
SUB=  177.82 ac
VOL = 25.8 af
% RET = 0.8
% xVOL= af
PA
suB = 0.477 mi?
C= 0.860
P= 2.731n
SUB=  305.28 ac
VOL = 59.7 af
% RET = 0.8
% x VOL = af
SE , ‘
SUB=" 0125 mi®
C= 0.860
P= 2.731in
suB= 80 ac
voL = 15.7 af

% RET= 0.8

8
%xVOL={ = 12.5]af

SUBBASIN RETENTION CALCULATIONS

DD
SUB=. 0.133 mi?
C= 0.710
P= 2731
SUB = 85.12 ac
VOL = 13.7 af
% RET = . 0.8

% x VOL, =af
Ri

SUB = 0.232 mi®
C= 0.860
P= 273 in
SUB= 14848 ac
VOL= ° 291 af
% RET = 0.8
% X VOL = af
SG
SUB=  0.136 mi®
C= 0.880
P= 2.73In
SUB = 87.04 ac
VOL = 17.0 af
% RET = 08 -

% xVOL=[  13.6)af

SUB = 0.83 m#?
= 0.570
= 2.73in
SUB=" ".4689 ac

SUB = 0.168 mi?
C= 0.869
P = 2.73in
SUB=  107.52 ac
VOL = 21.0 af
% RET = 0.8
% x VOL = af
SH
SUB = 0.103 mi
c= 0.860
p= 2.73 in
SUB= 65.92 ac
VoL = 12.9 af
% RET = 0.8

%xVOL=[ 10.3]af

3ofd -




—

EE ,
SUB = 0.958 mi*
C= 0.565
P= 273 in
SUB=  613.12 ac
VOL = 78.8 af
% RET= . 08

%xvoL=[ — 630af

FIRST FLUSH 12%
DC

SUB = mi

C= 1.000

P=  05in
SUB=. . :BBac
VOL =

% RET =
% x VOL =J. ..

FIRST FLUSH 24%
CcC

SUB= mi®

C=
P=
SuB=
VOL =

% RET =
% x VOL =|

EE AND SUNLAND

SUBBASIN RETENTION CALCU LATi(jNS

JB2
SUB = 0.493 mi®
C= 0.565
p= 273 in
. SUB= 31552 ac
VOL = 40.6. af
% RET = 0.8

% xVoL=[__ 32.4]af

FULL RET 43%

. DC

= 6.570

cc

EXISTING 45%
DC
SUB = mi?
- = 0.570
= 273n
SUB =" :. 237 ac
VoL = 30.7 af
% RET =

EXISTING 40%

cc
SUB = mi2
C= 0.570
p=- 273 in
SUB=. 2117 ac
VOL = 27.5 af
%RET=__ 0
% x VoL =F"0,

e

0.830

0.981

4o0f4




R E A an
Ic
SUB = 0,461 mi®
C= 1.000
P= 05in
SUB = 295.04 ac
VoL = 12.3 af
% RET = 0.8
%4 xVOL G
Ip1
| sUB = 0.204 mi®
C= 1,000
P= 05 in
SUB= 130.56 ac
VOL = 5.4 af
% RET = 0.8
ENM
SUB = 0.382 mi®
= 1000
P= 0.5 in
SUB= 244.48 ac
VOL = 10.2 af
%RET= ~ 08 -
% X VOl = af
JB1
SUB = 0,494 mi®
C= 1.000
P= 0.5 in
SUB= 31616 ac
VoL = 13.2 af
% RET = 0.8

% x VoL = T0.5]af

RET 75th to 107th

iB :
sus= 0.479 mi®
C= 1,000
P= 0.5 in
SUB=  306.56 ac
VOL= 12.8 of
% RET = 0.8
% xVOL = af
D2
SUB =  0.359 mi
C= 1.000
P= 0.5 in
sSUB= 229,76 ac
VOL = 9.6 af
% RET = 0.8
% x VOL = at
ED2
SYB = 0114 mi®
c= 1000
P= 0.5 in
SUB = 72.96 ac
VOL = -3.0 af
% RET= 0.8
% x VOL =af
MG
SUB = 0.082 mi?
C= 1.000
pP= 0.5 in
SUB = 52.48 ac
VOL = 2.2 af
%RET= 0.8

%xVoL=[___17]af

SUBBASIN RETENTION CALCULATIONS .

"FIRST FLUSH"
MB
SUB = 01.995 mi®
C= 1,000
P= 0.51n
SUB= 636.8 ac
VoL = 26.5 af
% RET = 0.8

%hxvoL=l  21.2{af
IE

SUB = 0.302 mi®
C= 1.000
P= 3.51in
SUB=  193.28 ac
VOL = 8.1 af
% RET = 0.8

s vol L5

EB -
sSuUB =

0.139 mi?
C=" 1000
P= 0.5 in
suB= 88,95 ac
VOL = 3.7 af
% RET = 0.8

SUB=  0.409 mi®
C=  1.000
P= 0.5 1in
SUB= 26176 ac
VoL = 10.9 af
% RET = 0.8

% X VOL =af

MC :
SUB = 0.999 mi
C= 1.000
P= 0.5 in
SUB=  639.36 ac
VOL = 26.5 af
% RET = 0.8
% x VOL = af
MF
SUR= 0.971 mi®
C=  1.000
P= 0.51n
SUB=  621.44 ac
. VOL= 259 af
% RET = 0.8
% x VOL = af
MD
SUB=  0.255 mi°
C= 1.000
P= 0.51in
sSUB = 163.2 ac
VoL = 6.8 af
%RET= 08

%xvol Bl

SWIFT TRANSPORTATION DEV  SWIFT TRANSPORTATION DEV  SUNDANCE RANCH DEV

MH
SUB = 0,239 mi*
C= 1.000
P= 05 in
SUB=  152.96 ac
VOL = 6.4 af
% RET = 0.8

% x VOL =maf

-‘ — - -" -k - ~ -~ -‘1 - 4 - --\ -..,‘ -_
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BCY .
SUB = 0.137 mi®
C=  1.000
p= 05 in
Sus= 87.68 ac
VoL = 3.7 af
% RET = 0.8
%xVOL=[_ 25Jaf
- CA1
SUB = 0.143 mi* -
c= 1.000
P= 05in
SUBRET= 72.7 ac
voL = 3.0 af
% RET = 0.8
%xvoL=[___24faf
CB
SUB = 0.739 mi*
c= 1.000
P= 0.5 in
SUB = 472,96 ac
VoL = 19,7 af
% RET = 0.8
% x VOL = af
DA ,
SUB = 0.328 mi*
C= 1.000
P= 8.5 in
SUB RET= 137 ac
VOL = 57 af
%RET= 08

%xvoL=[____a8faf

RET 107th to AF

BC2
SUB = 0.493 mi?
C=  1.000
P= 0:5 in
SUB= 31552 ac
VOL, = 13.1 af
%RET= . 038

% x VOL =~~~ 10.5]af
CAZ

SUB= 0.841 mf
C=  1.000
P= 0.5 in
SUB= 53824 ac
VOL = 22.4 af
% RET = 0.8

%xvoL=[ 179

GD1

sUB = 0.628 mi*
c= 1.000
P= o5 in
SUB= 40256 ac
VOL = 16.8 af
%RET= 0.8

%x VOL <[ T3.4}af

HB

suB = 0.343 mi®
C= 1.000
P= g5in
SUB RET= 1364 ac
VOL = 5.7 af
% RET = 0.8

%xVOL=[____4.5]af

SUBBASIN RETENTION CALCULATIONS

“FIRST FLUSH"
GG
SUB = 0.215 mi*
C= 1.000
P= 0.5in
SUB RET= 43.2 ac
voL= .  18af
% RET = 0.8
%xVoL=[____1d]af
ab2
SUB=  0.73¢ mi
C=  1.000
B= n.5in
SUB=  472.96 ac
VOL= 19.7 af
% RET = 0.8

% xVOL=[___15.8)af

1A

SUB = 0.309 mi®
C= 1.000
P= 0.5in
SUB RET= 107 ac
VOL = 45 af
% RET = 0.8

%xvoL=[____ 3.6]af

GB
SUB = 0.221 mi®
c= 1.000
p= 0.5in
SUB RET= 73.9 ac
VoL = 3.1 af
% RET = 0.8
%xVOL=[___ 25]af
HA
SUB= 0.15 mi?
C= 1.000
P= 0.5 in
SUB = 96 ac
VoL = 4.0 af
% RET = 0.8
% x VOL = af
MA
SUB= . 0.247 mi
C= 1.000
P= 0.5 in
SUB=  158.08 ac
VOL= 6.6 af
% RET = 0.8

%xVoL={___ 5.3]ar

=

cc
SUB= 0.981 mf
C= 1.000
P= 05in
SUB RET= 4228 ac
VOL = 17.8 af
% RET = 0.8
% x VOL, = af
ME
SUB= 0,326 mi
c= 1000
P= 05in
suB= 208.64 ac
VOL = 8.7 af
% RET = 0.8

20F3




e o .

KC o
SUB = 0.264 mi®
C= 1.000
P= - 85in
SUB=  168.96 ac
VOL = 7.0 af
% RET = 0.8
% x VOL = af
EA
sUB = 1.321 mi°
C= 1.000
p= 0.5in
sSUB= 845.44 ac
VoL = 352 af
% RET = 0.8
% xVOL =[____28.2]af
sB ‘
sSUB = 0.168 mi®
C= 1.000
P= 0.5in
SUB= . 107.52 ac
VOL = 4.5 af
% RET = 0.8
%xVoL=[____ 36laf
sC
SUB = 0,453 mi®
C= 1.000
p= 0.51in
SUB= 289.92 ac
VoL = 12.1 af
% RET = 0.8

%xvoL={___ o7l

RET REMAINING SUB

[

LB ‘
SUB = 0,249 mi?
C= 1.000
P= 05iIn
SUB= 158,36 ac
VOL = 6.6 af
%RET= 0.8
% x VoL [
.0C
SUB= 0.31 mf
C= 1,000
P= 0.5 in
SUB = 198.4 ac
VOL = 83af
% RET = 0.8

%xvoL=[___Gojaf

RJ

SUB = 0.163 mi®
C= 1.000
P= 0.5 0n
SUB=  104.32 ac
VOL, = 4.3 af
% RET = 0.8
%xVOL=[ 3B[af
TA.
SUB= 0.241 mi®
C= 1.000
p= 0.5 in
SUB=  154.24 ac
VOL = 8.4 af
%RET = 0.8

%xvoL=[_ 51l

SUBBASIN RETENTION CALGULATIONS

"FIRST FLUSH"
LD _
SUB = 0.278 mi*
C= 1,000
P= 0.5 in
SUB= 177,92 ac
VoL = . 74 af
% RET = 0.8
%xvoL=[__Sofaf
PA
SUB = 0.477 mi?
c= 1.000
P= 05in
SUB=  305.28 ac
VOL = ‘12.7_ af
% RET = 0.8

% x VOL =[__10.2]af

SE S -
SuUB= 0.125 mi®

C= 1.000

P= 0.51in
suB = 80 ac
VOL = 3.3 af

% RET = 0.

: 8
%xVOL=[ 2]

DD
SUB = 0.133 mi®
C= 1.000
P= G5in
SUB = 85.12 ac
VOL = 3.5 af
% RET = 0.8
%xVOL=[_ 2 8]af
RI
SUB = 0.232 mi®
C= 1.000
P= 05in
SuB= 14848 ac
VOL = 6.2 af
% RET = 0.8
% % VOL = at
SG
suB = 0,136 mi®
= 1.000
p= 0.5in
SUB= 87,04 ac
VoL, = 3.6 af
% RET = 0.8

%o x VoL -2

DC
SUB = 0.83 mi2
C= 1.000
P= 6.5 n
suUB= 468.9 ag
VOL = 19.5 af
% RET = 0.8
% xVOL = af
sp
SUB = 0.168 mi®
C= 1,000
P= 0.5in
SUBR= 10752ac
VOL= 45af
% RET = 0.8
%xvoL=[__ bl
SH
suUB = 0.103 mi?
C= 1.000
p= 0.5 in
SUB = £5.92 ac
VOL = 2.7 af
% REY = 0.8

%xVOL=f __ 2.3)af




 With Current Plan Inlets and HEC-1 Laterals

Fipe
Existing HEC-1 Nermal
“Inlet  Flowfrom Discharge Lateral Discharge Design Depth  Excess
Number of Capacity Upstream from  Discharge toStorm PipeSize Siope  Capacity Capacity
SECTIONE From To - Inlets {cfs) (cfs) Basin(cfs) (cfs} Orain(cfs) (nch)  FTHFT {cfs) {cfs)
1 I-10 Buckeye 0 0 13 86.0 39 138.00 66 0.00211 155 17.00
2 Buckeye | Lower Buckeye 1 3 . 38 179.00 78 0.00205 | 238 59.00
3 jpwerBucke| Broadway 0 0 41 220.00 78 0.00205 | 238 18.00
4 Broadway| . Salt River 0 220.00 96 000092 [ 277 57.00
Full Inlet Capacity (All Stub Outs Connected) with No laterals
: _ : - =)
Existing HEC-1 . ) Normal Storm Pipe
Inlet  Flowfrom Discharge Lateral . Discharge Design Depth  Excess | HEC-1  Drain- Capacily -
Number of Capaciy Upstream  from  Discharge foStorm Pipe Size Slope  Capacity Capacity { Discharge HEC-1  HEC-1
SECTION From To Inlets (cfs) (cfs)- Basin(cfs). ({cfs) Drainf(cfs) (inch)  FT/FT (cfs) (cfs) {cfs) ~  (cfs) {cfs)
1 I-10 Buckeye 4 12 13 86.0 111.00 66 0.00211 ] 155 44.00 105 B 50
2 Buckeye Lower Buckeye{ 15 45 : 156.00 78 0.00205 | 238 82.00 172 -18 66
3 Lower Buckeye | Broadway §- 16 48 204.00 78 0.00205 j 238 34.00- 252 48 -14
4 Broadway Salt River 0 204.00 9 0.00002 | 277 73.00 252 -48 25
Full Inlet Capacity (All Stub Outs Connected) with HEC-1 Laterals
Pipe
Existing HEC-1 Normal Storm Pipe
infet  Flow from Discharge Laferal Discharge Design Depth  Excess | HECG-1  Drain- Capacity -
' Number of Capacity Upstream  from  Discharge toSform PipeSize Slope  Capacity Capacity {Discharge HEC-t  HECA
SECTION From To fnlets  (cfs) . (cfs) Basin{cfs} ({cfs) Drain(cfs) {inch)  FTFT (cfs) - (efs) | {cfs) {cfs) (cfs)
1 [-10 Buckeye 4 12 13 86.0 39 150.00 66 1 0.00211 155 5.00 105 45 50
2 Buckeye Lower Buckeye | 15 45 38 233.00 78 0.00205 | 238 5.00 172 61 86
3 Lower Buckeye | _ Broadway 16 48 41 322.00 78 000205 } 238 -84.00 252 70 -14
4 Broadway Salt River 0 322.00 96 0.00092 277 -45.00 252 70 25




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-1 model and was verified by Aspen. HEC-1 Lateral Dlscharge 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
capamty 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-1 is the accounted for discharge to the storm drain minus the HEC-1 peak flow
rate. Pipe Capacity — HEC-1 is the normal depth capacity minus the HEC-1 peak flow rate.

In conclusion, the Pipe Capacity —~ HEC-1 column shows that the HEC-1 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,
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May 6, 2005

Mtr. Mike Hale
2801 S. 107* Ave. ‘
Phoenix Arizona, 85353

SUBJECT: Dutango Regional Conveyance Channel (DRCC) - Reference Du.tango Area
Dramage Master Plan (ADMP)

Dear Mr. Hale::.

This letter is in response to your questzon concetning the proposed shiftmg of the
alignment for the DRCC west of 107" Avenue, from that shown in the Dutango ADMP
final report. Please note that the Durango ADMP is a general planning document and itis
subject to modification over time to account for changed conditions and opportunities. A
primary purpose of the Durango ADMP is to provide general guidance to the public 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 River Project (SRP) facilities (the Buckeye Feeder Ditch). Eatlier this
yeat, the District was asked to review a minor shift in the alignment (See Attachment #1).-
This new alignment was proposed by local stakeholders/development interests in the atea.
The local stakeholders are now proposing to reconstruct the SRP facilities and shift the
DRCC alighment. Even though this new alignment now impacts your propetty, it is more

logical to locate the channel within the existing floodplain once the SRP facilities are piped.

As a point of recotd, the Flood Control District of Maticopa County (District) goes through
a vety extensive process to develop the proposed locations for the features included in any
ADMP. The Durango ADMP used five (5) phases ot steps in the development the final
recommended plan. This process consists of the identification of flooding hazards and the
existing conditions; the development of a wide tange of alternatives; the refinement of these
alternatives; the selection of the Prefea:red alternative; and then the final development of the .

preferted/selected alternative. This process is discussed in more detail in the follow

paragraphs:
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During the initial phase, Data Collection, the District collccted all of the available
mformallon and existing information on the study area. This included updating the

. existing conditions hydtology model; identification of histotical flooding at the
Buckeye Feedet: Chiannel and 115% Avenue ;at 91% Avenue and Van Buten Street;
along Van Buren Street from 95 to 96™ Avenues, and north of the railroad;
developing an existing condifions map of the existing and planned facilities; and
petforming a general envitonmental overview of the study area.

. The Second Phase, Alternatives Development, used all of this information to
develop 15 dlstlnctly 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, environtnental impacts, and multi-use,

- The Third Phase, Alternatives Evaluation, slightly ovetlapped the Second Phase in
that the specific 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
vetbatim. They used the information to scteen the alternatives and select the besz
combination of alternative features to form comprehensive alternatives for the entire
study atea. The study team then took these alternatives and preformed a mote
detailed analysis and refined the costs along with more specific advantages and
disadvantages for each of these Alternatives.

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

The Fifth Phase, Development of Selected Altematlvc took the recommended plan
and refined it to develop conceptual design plans and further refine the project costs:
In the process, it was detetmined that the recommended plan did not reduce all of
the flooding and again this “tecommended” plan was 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 identified 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. Thete were five
sets of public meetings held throughout the coutse 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 atea. The fitst set of public meetings was held eatly 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 meetings was held just after the selection of the preferred
alternative to allow opportunity for comment on the preferted altetnative. A third set of
meetings was held to show the draft floodplain delineation from the study. A fourth set of
public theetings was held after 2 draft of the Recommend Design Report was completed to
give the public the opportunity to sée the preliminary results of the study, The fifth and final
set of public meetings was held to present the modified recommesnded plan to the public. Tn
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 have been approved for

- implementation by the Disttict’s Board of Ditectors are features east of 75" Avenue, in

Phoenix.

"Duting this process, the recommended/prefetred alternative was modified to account for
‘ongoing development, additional hydrologic/hydraulic information, and to account for
public pieferences. Thus, the Disttict and the other jutisdictional agencies used these
meetings to help select whete the regional storm 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 District and jutisdictional agencies felt
so strongly about the comments that each written comment was presented and used in a
matrix for the selection of the prefetred alternative.

I hope this clarifies the decision-thaking process used in the Study. The District is currently
coordinating with the City. of Avondale and the ptivate intetests in the vicinity of the DRCC.
The proposed conceptual adjustments to the DRCC alignment ate acceptable to the District,
but may yet be changed in the future. Detailed review and approval of the technical designs
bave not been petformed. 'If you need any additional information ot clarification of our
comments, please contact me at 602-506-5537. '

.

e ”
.

o
___,,_-—-"'J _‘__/'“! )
,M ,Z < —
Grego I;}.!Bnes /

Sincerely,

¢

GLJ /imr f’(

el

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

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

~
Attachments Coord: R _ ;/(’/95 y
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ALTERNATIVE 1 ,
| l | _ FULL DRCC, 100-YEAR 2-HOUR RETENTION

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

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

THE BASIN#1 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.

‘___.Ww,_ﬁ .ﬁ‘q..__ 4,,“\,_.

- e Wy

README : | ' 10f26




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

D.RCC'COST ESTIMATE SUMMARY
FULL DRCC, 100-YEAR 2-HOUR RETENTION

REACH ' - TOTAL COST, INCLUDING RIGHT OF WAY

Basin #1 $ 4,009,252
Downstream of Dysart $ 430,205 i
Dysart to El Mirage $ 4,511,712 I
El Mirage to 115th Avenue $ 7,787,615 '
115th to 107th $ 6,755,082 -
Avondale Subtotal 5 23,493,866 '
Avondale Contingency 30% $ - 7,048,160
Avondale Total 3 30,542,026 :
107th to 99th $ 3,993,463 '
99th to 91st $ - 3,972,466 '
91stto 83rd 3 4,254,904
83rd to 75th $ 3,574,805 '
Phoenix Channel Subtotal $ 15,795,638 l
Basin #2 $ 9,780,984 ‘
Phoenix Subtotal $ 25,576,622 i
Phoenix Contingency 30% $ 7,672,987 l
Phoenix Total $ 33,249,609 |
TOTAL 5 63,791,635 ,
DRCC COSTIN DRCC COSTIN DRCC TOTAL l
AVONDALE PHOENIX COST 1
‘WITH ' ’
CONTINGENCY $ 30,642,026 .$ 33,240609 $ 63,791 ,635 l
WITHOUT . -
CONTINGENCY $ 23,493,866 $ 25,576,622 § 49,070,488 I
SUMMARY 2026 I




Excavation-
Landscaping

Right of Way

Basin #1 Right of Way
Culvert Concrete
Maintenance Road
Miscellaneous ltems
Subtotal

Contingency %30
Tofal Cost

SUMMARY

" ALTERNATIVE 1

FULL DRCC, 100-YEAR 2-HOUR RETENTION

QUANTITY UNIT UNIT COST COST
975309 Cubic Yards $ 6 $ 5,852,394
203.1 Acres - '$ 78,408 % 15,924,665
209.1 Acres $ 100,000 $ 20,910,000
137 Acres $ 6000 % 822,000
5092.0 Cubic Yards $ 669 $ 3,406,548
30 Acres $ 28314 % 849,420
. $ 1,305,460
$ 49,070,488
$ 14,721,147
$ 63,791,635

3026




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

COST ESTIMATE FOR BASIN #1 DOWNSTREAM OF DYSART

Basin Landscaping 24.0 AC
Parcel Area 137.0 AC
- Drain Pipe 500 LF
" Manholes 2 EA
- Headwall . 1EA
“Inflow Spillway 253572 SF
.- TOTAL COST
Basin #1

$78,408 $1,881,792
$ 6,000 $ 822,000
$ 5500 $ 27,500

4500 $§ 9,000
$ 1,100 $ 1,100
$ 5 $1,267,860

$4,009,252

CHANNEL LANDSCAPING COST
LAND COST'

FROM DIBBLE

FROM DIBBLE

FROM DIBBLE

FROM DIBBLE

40f26
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ALTERNATIVE 1
FULL BRCC, 100-YEAR 2-HOUR RETENTION

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

JW—

!l Channel Length 500 Feet
! Channel Discharge : 894 cfs
. Channel Slope : 0.0014 Feet/Foot
Channel Side Slopes § Feet/Foot
: Channel Bottom Width 35 feet calculated
Channel Roughness 0.04
' Channel Flow Depth ' 4.7 Feet {From Master Plan)
I' Channel Freeboard 1.2 Feet (From FCD Standards)
Channel Total Depth 5.9 Feet
B Channel excavation area 415.36
] Channel Excavation Volume, CY 7,692 Cubic Yards
Channel Wetted Perimeter 107 Feet
Channel Top Width 106 Feet
. Channel Landscape Area, AC 1.2 AC Channel Only
l Channel Tolal Area 1.2 AC Channel Oniy
- Maintenance ROW, FT 50.0 feet assumes 25 feet both sides
DRCC Total ROW Width 156 Feet
4 DRCC Total Area, AC 1.8 Includes maintenance ROW
l Culvert area required 101 Square Feet S
g Culvert width 20 Feet (Assumes 4-foot height) . y
Number barrels 2 :
- Barrel width 10 Feet
I Culvert Concrete Area 61 Square Feet
Culvert number 0.5
Culvert Length 110 Feet

Total Culvert Concrete, CY 124 Cubic Yards

1.210164084

ii, O );miw : .i o o l ET al-.. MI.

DOWNSTREAM OF DYSART 50f26
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ALTERNATIVE 1
FULL DRCC, 100-YEAR 2-HOUR RETENTION

Y QUANTITY UNIT UNIT COST COST

Channol Excavation Volume 7602 CY § 6 $ 46,152 CHANNEL EXCAVATION COST .
Channel Landscaping 14AC $ 78,408 § 109,771 CHANNEL LANDSCAPING COST
Crannel Area® 18AC $ 100,000 $ 180,000 LAND COST :
Culvert Concrate 124Cy % 669 $ 82,056 CULVERTCOST
Mairdenance Road™™ 04AC $ 28314 § 11,326 MAINTENANCE ROAD-COST
Total Cost : % :

, 430,205 TOTALCOST
Y includes 50-foot Right of Way outside of channel proper. .
*Two mads, 16-feet wide decomposed granite,

DOWNSTREAM OF DYSART - - Bof2s
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ALTERNATIVE 1

FULL DRCC, 100-YEAR 2-HOUR RETENTION

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

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
DRCGC 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

DYSART TO EL MIRAGE

5026 Feet
1258 ¢fs .
0.0014 Feet/Foot
6 Feet/Footl -
55 feet calculated
0.04 i o ]
4.7 Fesl (From Master Plan)
1.2 Feet (From FCD Standards)
5.2 Feel
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 Squere Fest
2
110 Feet
717 Cubic Yards

1.215176588

7of26



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

ITEM QUANTITY UNIT UNIT COST
Channel Excavation Volume 99,284 CY § 8
Channel Landscaping 166 AC - § - 78,408
Channel Area” 203 AC § 100,000
Cuivert Concrete 71I7CY  § . 669
Maintenance Road** 3.7TAC § 28314
Total Cost

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

DYSART TO EL MIRAGE

COosT

$ 595,704
$ 1,301,573
$ 2,030,000
$ 479673
$ 104,762
$4,511,712

CHANNEL EXCAVATION COST
CHANNEL LANDSCAPING COST
LAND COST

CULVERT COST

MAINTENANCE ROAD COST
TOTAL COST

Bof26
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ALTERNATIVE 1

FULL DRCC, 100-YEAR 2-HOUR RETENTION

COSsT ESTIMA;FE FOR DRCC FROM EL MIRAGE TO 115TH AVENUE
ASSUMING 100-YEAR 2-HOUR RETENTION

Channel Length
Channel Discharge
-Charmel Slope
‘Charmnel Side Slopes
Channel Bottom Widih
:Ghannel Roughness
Channel Flow Depth
Channel Freeboard
Channel Total Depth
Channel excavation area
Channe! Excavation Volume, CY
Channel Wetted Perimeter
Channe! 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

EL MIRAGE TO 115

9185 Feet
1277 cfs
0.0017 Feef/Foot
6 Feet/Foot
49 feel calculated
0.04 ) :
4.7 Feet (From Master Plan)
1.2 Feet (From FCD Standards)
5.9 Feet
497.96
169,399 Cubic Yards
121 Fest
120 Feet
255 AC Channel Only
25.3'AC . Channet Only
50.0 feet assumes 25 feet both sides
170 Fest
35.8 Includes maintenance ROV
144 Square Feet - .
28 Feet {(Assumes 4-foot height)
3
10 Feet
88 Square Feet
3
110 Feet
1076 Cubic Yards

1.223084557

‘90126




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

ITEM o QUANTITY UNIT UNIT COST COST

Channel Excavation Volume 186,146 CY § 6 $1,116,876 CHANNEL EXCAVATION COST
Channel Landscaping 256 AC § 78,408 $2,007,245 CHANNEL LANDSCAPING COST
Channel Area* 294 AC § 100,000 $2,940,000 LANDCOST ‘ 3
Culvert Concrete 872CY § 669 $- 583,368 CULVERT COST
Maintenance Road** 38AC $§ 28314 $ 107,593 MAINTENANCE ROAD COST

Totail Cost $ 6,755,082 TOTAL COST B
* Includes 50-foot Right of Way outside of channel proper. T
**Two roads, 18-feet wide decomposed granite.

115-107 120f26
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ALTERNATIVE 1

FULL DRCC, 100-YEAR 2-HOUR RETENTION

COST ESTIMATE FOR DRCG FROM 107TH AVENUE TO 99TH AVENUE
ASSUMING 100-YEAR 2-HOUR RETENTION

Channel Length
Channel Discharge
.Channe} Slope
Channet Side Slopes
Channel Bottom Width

- Channet 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
Culveit Concrete Area
Culvert number
Cuivert Length
Total Culvert Concrete, CY

107-99

5155 Feet . .
1275 cfs AVERAGE
0.0032 -Feet/Foot '
6 Fest/Foot
34 feet . calculated
0.04 '
4.6 Feet (From Master Plan)
1.2. Feel (From FCD Standards) .
5.8 Feet * .
399.04
76,187 Cubic Yards
105 Feet
104 Feet
12.4 AC Channel Only
12.3 AC Channel Only
50.0 fest assumes 25 feet both sides
154 Feet
18.2 includes maintenance ROW -
146 Square Feet R
29 Feet (Assumes 4-foot height)
3
10 Feet
88 Square Feet
2
110 Fest
717 Cubic Yards

1.228595453

130f26




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

ITEM QUANTITY UNIT UNIT COST
Channel Excavation Volume 76,187 CY § 6
Channel Landscaping 144AC § 78,408
Channel Area* 182 AC § 100,000
Culvert Concrete Mrcy $ 669
Maintenance Road™ 3.8AC % 28,314
Total Cost ‘ :

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

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

107-99

COST
$ 457,122
$1,129,075
$ 1,820,000
$ 479,673
$. 107,593
. $3,993,463

CHANNEL EXCAVATION COST

CHANNEL LANDSCAPING GOST ..

LAND COST

CULVERT COST
MAINTENANCE ROAD COST
TOTAL GOST ‘

t40f26
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FULL DRCC, 1

ALTERNATIVE 1

COST ESTIMATE FOR DRGCC 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 Wetted Perimeter
Channel Top Width

Channel Landscape Area, AC
Channe! Total Area
Maintenance ROW, FT
PRCC Total ROW Width
DRCC Totad Area, AC

Culvert area required

Culvert width

Number barrels

Barrel width

Culvert Concrete Area

Culvert number

Culvert Length

Totat Culvert Concrete, CY

99-BASIN

2778 Feet.
973 cfs.
0.0027 Feel/Foot
6 Feet/Foot
25 feet calculated
0.04
4.6 Fest (From Master Plan}
1.2 Feet {From FCD Standards)

5.8 Feet.. .
346.84

- 35,686 Cubic Yards

96 Feet
95 Feet
6.1 AC Channel Only
6.1 AC - Channel Only
50.0 feet assumes 25 feet both sides
145 Feet
8.2 Includes maintenance ROW
111 Square Feet
22 Feel (Assurnes 4-foot height)
3
8 Feet
76 Square Feet
1.5
110 Feet
484 Cubic Yards

1.21277586

00-YEAR 2-HOUR RETENTION

150126




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

1TEM o : QUANTITY UNIT UNIT COST
" Channel Excavation Volume 35,686 CY - § 6
Channel Landscaping 72AC $ 78,408
Channel Area* : 9.2AC $ 100,000
Culvert Concrete 4484 CY § 669
Maintenance Road** 20AC $ 28,314
Total Cost '

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

99-BASIN

COST
$ 214,116
$ 564,538
$ 920,000
$ 310,416
$ 56,628
$ 2,065,698

CHANNEL EXCAVATION COST

CHANNEL L ANDSCAPING.COST -

LAND COST

CULVERT COST .
MAINTENANCE ROAD COST
TOTAL COST

160126




ALTERNATIVE 1

FULL DRCC, 100-YEAR 2-HOUR RETENTION

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

Channel Length
Channel Discharge
‘Channel Slope

" Channet Side Slopes

- Channe! Bottom Width

" ChannslRoughness

- Ghannel Flow Depth

Channel Freeboard

Channel Total Depth
Channe! excavation area

Channel Excavation Volume, CY

Channel Wetted Perimeter
Channel Top Width

Channe! Landscape Area, AC

Channel Total Area
Maintenance ROW, FT
DRCC Total ROW Width
DRGC Total Area, AC
Cuivert area required
Culvert width

Number barels

Barrel width

Culvert Concrete Area
Culvert number

Culvert Length

Total Cuivert Concrete, CY

‘BASIN-BASIN

1079 Feet
998 cofs
0.002 Feet/Foot
6 Feet/Foot
33 feet ‘calculated
0.04 : i
4.6 Feet (From Master Plan)
1.2 Feet {From FCD Standards) -
5.8 Fest
39324
15,715 Cubic Yards
104 Feet
103 Feet
26 AC Channel Only
26 AC Channel Only
50.0 feet assumes 25 feet both sides
153 Feet
3.8 Includes maintenance ROW
114 Square Feet
23 Fest {(Assumes 4-fool height)
3 R
8 Feet
76 Square Feet
¢
110 Feel
0 Cubic Yards

1.199757014

170f26




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

ITEM ‘ QUANTITY UNIT UNIT COST

Channel Excavation Volume 27,067 CY 6
Channel Landscaping 44 AC $ 78,408
Channel Area* 53AC $ 100,000
Culvert Concrete 167CY §$ . 669
Maintenance Road** 09AC §$ 28314
Total Cost .

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

BASIN-91

COST
$ 162,402
$ 344,995
$ 530,000
$ 111,723
$ 25483
$1,174,603

CHANNEL EXCAVATION COST

CHANNEL LANDSCAPING COST .

LAND COST

CULVERT COST
MAINTENANCE ROAD COST
TOTAL COST.

200f26
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ALTERNATIVE 1

FULL DRCC, 100-YEAR 2-HOUR RETENTION

COST ESTIMATE FOR DRCC FROM 91ST AVENUE TO B3RD AVENUE
ASSUMING 100-YEAR 2-HOUR RETENTION

Channel Length
Channel Discharge

- Channel Slope
Channel Side Slopes

- Channel Bottorm Width
Channel Roughness-

* Channel Flow Depth
Channel Freeboard
Channsl 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
Cuivert Length
Total Culvert Concrete, CY

91-83

5017 Feet C
852 ofs AVERAGE
0.0007 Fest/Foot’
& Feet/Foot .
50 feet - ‘calculated
0.04
4.8 Feet (From Master Plan)
1.2 Feef (From FCD Standards)
6 Feet
516
95,880 Cubic Yards
123 Feet
122 Feet
14.2 AC Channel Only
141 AC " Channet 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 Cublc Yards

1.219696825

210f26




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

ITEM ' QUANTITY UNIT UNIT-COST

Channel Excavation Volume 95,880 CY § 6
Channel Landscaping 16.1 AC ~ $ 78,408
Channel Area* 19.8 AC $ 100,000
Culvert Concrete - 497CYy $ . 669
Maintenance Road** 3.7AC $ 28314
Total Cost

* Includes 50-foot Right of Way outside of channel pro'per. :
**Two roads, 16-feet wide decomposed granite.

91-83

COST

$ .575,280
$ 1,262,369
$ 1,980,000
$ 332,493
$ 104,762
$ 4,254,904

CHANNEL EXCAVATION COST
CHANNEL LANDSCAPING GOST
LAND COST -
CULVERT COST

MAINTENANCE ROAD COST | -

TOTAL COST

220f26
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ALTERNATIVE 1

FULL DRCC, 100-YEAR 2-HOUR RETENTION

COST ESTIMATE FOR DRCC FROM 83RD AVENUE TO 76TH AVENUE
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 Welted Perimeter

Channel Top Width
Channel Landscape Area, AC
Channel Total Area
Maintenance ROW, FT
PRCC Total ROW Width
DRCC Total Area, AC
Culvert area required
Culvert width

Number bairels

Barrel width

Culvert Concrete Area
Culvert number

Culvert Length

Total Culvert Concrete, CY

83-75

5738 Feet
534 cfs
0.0015 Feet/Foot -
6 Feel/Foot
12 feet " calculated -
0.04 '
4.7 Feet (From Master Plan)
1.2 Feet (From FCD Standards)
5.9 Fest
279.66
59,443 Cubic Yards
84 Fest
83 Feet
11.1 AC Channel Only
10.9 AC Channel Only
50.0 feet assumes 25 feet hoth sides
133 Fest
17.5 Inciudes maintenance ROW
60 Square Feet
12 Feet {Assumes 4-foot height)
2
6 Feet
45 Square Fest
25
110 Feet
458 Cubic Yards

1.206009077

230f26




ALTERNATIVE1 .
FULL DRCC, 100-YEAR 2-HOUR RETENTIO

\

i
'

Channel Excavation Volume 59,443 CY § 6 $ 356,658 CHANNEL EXCAVATION COST !
Channel Landscaping 13.3AC -$ 78,408 $1,042,826 CHANNEL LANDSCAPING GOST

Channel Area® ' 175 AC $ 100,000 $1,750,000 LAND COST "

Culvert Concrete 458 CcY $ 669 $ ..306,402 CULVERY COST .

Maintenance Road** 42AC $ 28314 $ 118,919 MAINTENANCE ROAD COST .

ITEM . QUANTITY UNIT UNIT COST 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.

83-75 . : 240126




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

COST ESTIMATE FOR DRCC 85TH AVENUE BASIN
QUANTITIES ARE FROM DIBBLE MASTER PLAN

_ _\ .__ i"““ .. N ‘.4

ITEM . : . QUANTITY UNIT UNIT COST COST
Basin Excavation Volume ' © 202,900 CY $ 6 .$1,217,4060 .
_.Basin Landscaping , . 480AC $ 78408 '$3,763584
. Parcel Area ~ 48.0AC  $ 100,000 - $ 4,800,000
Total Cost . . _ ' o _ -$9,780,984
i
|
|
i
95 BASIN . , . 250f26
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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

- UNIT UNIT COST

cYy
AC
AC
Cy
AC

6
78408
100000
668.75
28314

260f26




ALTERNATIVE 2
FULL DRCC, FIRST FLUSH RETENTION

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

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

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

.’" N —.‘ -v—

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

THE BASIN#1 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.

—— '
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ALTERNATIVE 2
FULL DRCC, FIRST FLUSH RETENTION

COST ESTIMATE FOR BASIN #1 DOWNSTREAM OF DYSART

Basin Landscaping 240AC § 78,408 § 1,881,792 CHANNEL LANDSCAPING COST -
Parcel Area 137T0AC §$ 8,000 % 822,000 LAND COST ‘
_Drain Pipe _ 500 LF $ 55.00. $ 27,500 FROM DIBBLE
~Manholes 2 EA 4500 $ 9,000 FROM DIBBLE
. Headwall 1EA % 1,100 § 1,100 FROM DIBBLE -
-~ Inflow Spillway 253572 SF $ 5 8% 1,267,860 FROM DIBBLE :
‘TOTAL COST | | $ 4,009,252
$ 5,212,028
Basin #1 | ' | 40f26
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ALTERNATIVE 2

FULL DRCC, FIRST FLUSH RETENTION

COST ESTIMATE FOR DRCC DOWNSTREAM OF DYSART

ASSUMING FIRST FLUSH RETENTION

_Channel Length

_ Channel Discharge

" Channel Slope
Channel Side Slopes
Channel Bottom Width
Channel Roughness
Channel Fiow Depth
Channel Freeboard
Channel Total Depth
Channe! excavation area
Channel Excavation Volume, CY
Channel Wetted Parimeter
Channel Top Width
Channel Landscape Area, AC
Channel Total Area
Maintenance ROW, FT
DRCC Total ROW Width
DRCC Total Area, AC
Cuivert area required
Culvert width

Nurnber barrels

Barrel width

Culvert Concrete Area
Culvert number

Cuivert Length

Total Culvert Concrete, CY

DOWNSTREAM OF DYSART

500 Feet
2273 cfs
0.0014 Feol/Foot
6 Feel/Foot
112 fest calculated
0.04
4.7 Feet (From Master Plan)
1.2 Feet (From FCD Standards)
59 Feel i
869.66
16,105 Cubic Yards
184 Feet
183 Feet
2.1 AC Channel Only
21 AC - Channel Only
50.0 feet assumes 25 foet both sides
233 Feet
2.7 Includes maintenance ROW
256 Square Feet
51 Feet {(Assumes 4-foot height)
5
10 Feet
142 Square Fest
0.5
110 Feet
289 Cubic Yards

1221191415




ALTERNATIVE 2
FULL DRCC, FIRST FLUSH RETENTION

ITEM QuUaNTITY  UNIT UNIT COST COST

Channel Excavation Volume 16,105 Cy § ‘6 $ 96,630 CHANNEL EXCAVATION COST
Channel Landscaping 23AC $ . 78403 $ 180,338 CHANNEL LANDSCAPING COST
Channel Area* - 27AC $ 100,000 $ 270,000 LANDCOST :
Culvert Concrete _ 288CY . § 669 $ - 193,341 CULVERT COST .
Maintenance Road** 04AC $ 28314 § 11,326 MAINTENANCE ROAD COST:
Tota! 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 : o . 60f26
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ALTERNATIVE 2
FULL DRCC, FIRST FLUSH RETENTION

COST ESTIMATE FOR DRCC FROM DYSART TO Et MIRAGE

ASSUMING FIRST FLUSH RETENTION

Channel Langth
Channel Discharge

* ".Channel Slope

Ghannel Side Slopes .
- Channel Bottom Width

-~ Channel Rou_ghness

“‘Channel Flow Depth
Channel Freeboard

_Channel Total Depth
Channe! excavation area
Channe) Excavation Volume, CY
Channel Wetted Perimeter
Channetl Top Width

* Channel Landscape Area, AC

Channel Tolal Area
Maintenarice 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

DYSART 70 EL MIRAGE

5026 Feet”

2180 cfs AVERAGE
0.0014 Feet/Foot
6 Fest/Foot
107 feet - calculated
0.04 : ’
4.7 Feet (From Master Plan}
1.2 Feet (From FCD Standards)’
5.9 Feet
840.18
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 sides
228 Feet
26.3 Includes maintenance ROW
246 Sguare Feet - |
49 Feet (Assumes 4-foot height)
5
10 Feet
142 Square Feet
2 .
110 Feet
1157 Cubic Yards

1.220689671

- Tof26




ALTERNATIVE 2 =
FULL DRCC, FIRST FLUSH RETENTION

ITEM : QUANTITY UNIT UNIT COST

Channe! Excavation Volume = 156,394 CY § 8
Channel Landscaping 226 AC  § 78,408
Channel Area™ 263 AC § 100,000
Culvert Concrete 1157 CY - § - 669
Maintenance Road** 37AC §$ 28314
Total Cost

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

DYSART TO EL MIRAGE

COST

$ 938,364
$1,772,021
$ 2,630,000
$ 774,033
$ 104,762
$6,219,180

CHANNEL EXCAVATION COST
CHANNEL LANDSCAPING COST
LAND COST

CULVERT COST

MAINTENANCE ROAD CQST -
TOTAL COST

80126
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ALTERNATIVE 2

FULE 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 Width

- Chaiinet Roughness
-Channet 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 Conerete Area
Culvert number
Culvert Length
Total Culvert Concrete, CY

EL MIRAGE TO 115

9185 Feet
1944 ¢fs
0.0017 FeetiFoot
6 Feot/Fool
84 fest calculated
Q.04
‘4.7 Feet {From Master Plan)
1.2 Feet (From FCD Standards)
5.9 Feet
704.48
239,847 Cubic Yards
156 Feet
155 Feel
329 AC Channei Only
32.7 AC Channel Only
50.0 feet assumes 25 feet both sides
205 Feet
43:2 Includes maintenance ROW
219 Square Fest
44 Feet (Assumes 4-foot height)
5
9 Feet
132 Square Feet
3
110 Feet
1613 Cubic Yards

1.227755195

of26



ALTERNATIVE 2
FULL DRCC, FIRST FLUSH RETENTION

ITEM : . QUANTITY LINIT UNIT COST
Channel Excavation Volume 239,647 CY § 6
Channel Landscaping 365AC - § 78408
Channel Area* 43.2 AC § 100,000
Culvert Concrete 1B13CY $ 669
Maintenance Road**. 6.7AC $ 28314
Total Cost ‘ :

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

EL MIRAGE TO 115

COST-
$ 1,437,882
$ 2,861,892
$ 4,320,000
$1,079,007
$ 189,704
-$ 9,888,575

CHANNEL EXCAVATION COST

CHANNEL LANDSCAPING COST . -

LAND COST

CULVERT COST
MAINTENANCE ROAD COST
TOTAL COST o

100126
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ALTERNATIVE 2

FULL DRCC, FIRST FLUSH RETENTION

COST ESTIMATE FOR DRCG FROM 115TH AVENUE TO 407TH AVENUE

ASSUMING FIRST FLUSH RETENTION

“Channel Flow Depth

Channel Freeboard

Channel Total Depth 6 Feet

Channel excavation area 1302

Channe! Excavation Volume, CY 247,814 Cubic Yards

Channet Wetted Perimeter 254 Fest

Channel Top Width 253 Feet

Channel Landscape Area, AC -30.0 AC Channel Only
Channel Total Area 29.8 AC Channel Only
Maintenance ROW, FT ’ 50.0 feet assumes 25 feet both sides
DRCC Totat ROW Width 303 Feet

DRCC Total Area, AC
Culvert area required

Channel Length 5139 Feet
“Channel Discharge 2176 cfs
Channel Sigpe -~ 0.0005 Feel/Foot .
" . Channel Side Slopes 6 Feet/Foot
" - Channel Bottorn Width 181 fest - ‘ calculated
" Channel Roughness 0.04

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

35.7 Includes maintenance ROW
242 Square Feet

48 Feet {Assumes 4-fool height)

Culvert width

Number barrels 6

Bamel width 8 Feet ‘
Cuivert Concrete Area 145 Square Feet
Culvert number 2

Culvert Length 110 Feet

Total Culvert Concrets, CY

115-107

1181 Cubic Yards

1.218125019

11026




ALTERNATIVE 2
FULL DRCC, FIRST FLUSH RETENTION - !

ITEM o QUANTITY UNIT UNIT COST COST .

.Channel Excavation Volume 247814 CY § 6 $ 1,486,884 CHANNEL EXCAVATION COST .
- Channel Landscaping 31O9AC - 3 78,408 $2501,215 CHANNEL LANDSCAPING COST.. *
Channel Area™ _357AC $ 100,000 $3,570,000 LAND COST

Culvert Concrete 1181 CY & 669 $ 790,089 CULVERT COST R
Maintenance Road** 38AC $ 28314 $§ 107,593 MAINTENANGE ROADCOST. -
Total Cost : . $8,455,781 TOTALCOST "

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

- s e, R, S

115-107 ' , ' 12026
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ALTERNATIVE 2

FULL DRCC, FIRST FLUSH RETENTION

COST ESTIMATE FOR DRCC FROM 107TH AVENUE TO 99TH AVENUE

ASSUMING FIRST FLUSH RETENTION

Channel Length
Channel Discharge
Channel Slope
Channel Side Slopes
Channel Bottom Width

" Channel Roughness
. Channel Flow Depth

Channet Freeboard

Channet Total Depth
Channet excavation area’

Channel Excavation Volume, CY

Channel Wetted Perimeter
Channel Top Width

Channel Landscape Area, AC

Channed Total Area
Maintenance ROW, FT
DRCC Total ROW Width
DRCC Total Area, AC
Culvert area reguired
Culvert width

Number barrels

Barre! width

Culvert Concrete Area
Culvert number

Culvert Length

Total Culvert Concrete, CY

107-99

5155 Feet .
1713 ofs AVERAGE
0.0032 Feet/Foot
6 Feet/Foot
51 feet  calculated
004 - ’ E .
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 Fest
20.2 Includes maintenance ROW
196 Square Feet L
39 Feet (Assumes 4-foot height)
4
10 Feet
115 Square Feset
2
110 Feet
937 Cubic Yards

1.237138105

130126 -




ALTERNATIVE 2

FULL DRCC, FIRST FLUSH RETENTION

ITEM - — QUANTITY UNIT UNIT COST COST

Channel Excavation Volume 95,012 Cy % 6 § 570,072
Channe! Landscaping 164 AC § 78408 §1,285,891
Channel Area” 202 AC § 100,000 $2,020,000
Culvert Concrete 937CYy §$ ... 669 % 626,853
Maintenance Road™ 38AC § 28314 $ 107593
Total Cost - . ' T . 54,810,409

* Includes 50-foot Right of Way outside of channél-pro.per.
**Two roads, 16-feet wide decomposed granite.

107-99 ;.

CHANNEL EXCAVATION COST
CHANNEL LANDSCAPING COST
LAND COST

CULVERT COST

MAINTENANCE ROAD.COST .

TOTAL COST

140f28
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ALTERNATIVE 2

FULL DRCC, FIRST FLUSH RETENTION

COST ESTIMATE FOR DRCC FROM 99TH AVENUE TO 95TH AVENUE BASIN

ASSUMING FIRST FLUSH RETEICPID2

Channel Length
Channel Discharge
Channet Slope
‘Channel Side Slopes
Channe! Bottom Width
Channe! Roughness
Channetl Flow Depth
Channet 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
Cuivert number

Culvert Length

Total Culvert Concrete, CY

99-BASIN

2778 Feet:
1050 ¢fs
0.0027 Feet/Foot .~
6 Feet/Foot
20 feet -+ calculatéd
0.04 R
4.6 Feet (From Masler Plan}
1.2 Feet {From FCD'Stahdardsy
5.8 Fest
370.04
38,073 Cubic Yards
100 Feet
99 Fest
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

1.213137039

15026




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 75AC $ 78408 $ 588,060 CHANNEL LANDSCARING COST
" Channel Area* 95 AC § 100,000 $ 950,000 LAND COST | i
Culvert Concrete 464 CY § 669 $ 310,416 CULVERTCOST - - - |
Maintenance Road** 20AC - § 28,314 % 56,628 MAINTENANCE ROAD COST. .
Total Cost . : - © $2,133,542 TOTALCOST o

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

99-BASIN 160126
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ALTERNATIVE 2

FULL DRCC, FIRST FLUSH RETENTION

COST ESTIMATE FOR DRCC ADJACENT TO 95TH AVENUE BASIN

ASSUMING FIRST FLUSH RETEI95PASS

Channel Length
Channel Discharge

- Channel Slope
""" Channel Side Slopes

Channe! 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

_ BRCC Total Area, AC

Culvert area required
Culvert width

Number barrels

Barre] width

Culvert Concrete Area
Culvert number

Culvert Length

Total Culvert Concrete, CY

BASIN-BASIN

1079 Feet
1532 cfs
0.002 Feet/Foot
8 Feet/Foot
80 feet calculated
0.04
4.8 Feet (From Master Plan)
- 1.2 Feet (From FCD Standards)
5.8 Feet .

- 549.84

21,973 Cubic Yards
131 Feet
130 Feet
32 AC Channel Only
32 AC Channel Only
§0.0 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 Sguare Fest
¢
110 Feet
0 Cubic Yards

1.206110973

170f26




ALTERNATIVEZ -
FULL DRCC, FIRST FLUSH RETENTION - - [

ITEM -~ - QUANTITY UNIT UNIT COST COST ,
_Channel Excavation Volume 21973 Y § 6 $ 131,838 CHANNEL EXCAVATION COST

Channel Landscaping 37AC $ 78408 3 290,110 CHANNEL LANDSCAPING COST

Channel Area* 45AC $ 100,000 $ 450,000 LAND COST . -

Culvert Concrete ocy % 669 % CULVERT COST R , !
. Maintenance Road** 0.8 AC -$ 28 314 $ 22,651 MAINTENANCE ROAD COST . -

Total Cost - . $ 894,599 TOTAL COST -

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

BASIN-BASIN ‘ ' ' ' 180f26
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ALTERNATIVE 2
FULL DRCC, FIRST FLUSH RETENTION

COST ESTIMATE FOR DRCC FROM 95TH AVENUE BASIN TO 91ST AVENUE

ASSUMING FIRST FLUSH RETEI CPED2

Channet Length
_Channel Discharge
‘Charinel Slope
" Channel Side Slopes

Channsl Bottom Width

-~ ChannelRoughness

Channel Flow Depth

Channel Freeboard

Channel Tatal Depth

Channel excavation area
Channel Excavation Volume, CY
Channel Wetted Perimeter
Channel Top Width

Channe! Landscape Area, AC
Channet Total Area
Maintenance ROW, FT
DRCC Total ROW Width
DRCC Total Area, AC

Culvert area required

Culvert width

Number bamels

Barret width

Culvert Concrele Area

Culvert number

Culvert Length

Total Culvert Concrete, CY

BASIN-91

1250 Feet
1548 cfs
0.001 Feet/Foot
6 Feel/Foot .
92 feet " calculated
0.04 E -
4.6 Feet {(From Master Plan)
1.2 Feel (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

1.180733925

190f26




ALTERNATIVE 2

FULL DRCC, FIRST FLUSH RETENTION

ITEM ‘ QUANTITY UNIT UNIT COST COST
Channel Excavation Volume 34048 CY $ 6 $ 204,288
Channel Landscaping B2AC $ 78408 $ 407,722
Channel Area* 61AC $ 100,000 $ 610,000
Culvert Concrete 218cy § 669 $ 145,842
‘Maintenance Road** 09AC §$ 28314 § 25483
" Total Cost o $1,393,335

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

BASIN-91

CHANNEL EXCAVATION COST

CHANNEL LANDSCAPING COST
LAND CQST :
CULVERT COST
MAINTENANCE ROAD COST
TOTAL COST

200f26
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ALTERNATIVE 2

FULL DRCC, FIRST FLUSH RETENTION

COST ESTIMATE FOR DRCC FROM $1ST AVENUE TO B3RD AVENUE

ASSUMING FIRST FLUSH RETENTION

Channel Length
Channe! 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
DRCG Total Area, AC
Cuivert area required
Culvert width
Number bamrels
Barrel width
Culvert Concrete Area
Culvert number
Culvert Length
Total Culvert Concrete, CY

91-83

5017 Feet .
1081 cfs AVERAGE
0.0007 Feet/Foot
6 Feet/Foot
87 fest 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
16.0 AC 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 Fest
619 Cubic Yards

1.221453198

210f26




ALTERNATIVE 2
FULL DRCC, FIRST FLUSH RETENTION

ITEM QUANTITY UNIT UNIT COST COST

Channet Excavation Volume 114,834 CY § 6 $ 689,004 CHANNEL EXCAVATION COST = . L
Channel Landscaping 181 AC $§ . 78408 $1,419,185 CHANNEL LANDSCAPING COST - A _‘
Channel Area® 21.8AC $ 100,000 $2,180,000 LAND COST S : |
Cuivert Concrate 619 CY § 660 $ 414,111 CULVERT COST g
Maintenance Road** 37TAC $ 28314 $ 104,762 MAINTENANCE ROAD COS

|

I '
r
l

Total Cost - $4,807,062 TOTAL COST o
* insludes 50-foot Right of Way outside of channel proper. : ' :
*Twe roads, 16-feet wide decomposed granite.

91-83 . ' 220f26




ALTERNATIVE 2

FULL DRCC, FIRST FLUSH RETEN.TION :

COST ESTIMATE FOR DRCC FROM 83RD AVENUE TO 75TH 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
Channet Wetted Perimeter
Channei Top Width

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

Culvert area required

Cuivert width

Number barrefs

Barrel width

Culvert Concrete Area
Culvert number

Culvert Length

Total Culvert Concrete, CY

83-75

5739 Feet
613 cfs
0.0015 Feet/Foot
6 Feet/Foot
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 Fest
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
25
110 Feet
499 Cubic Yards

1.207322318

230f26




ALTERNATIVE 2

FULL DRCC, FIRST FLLUSH RETENTION

ITEM QUANTITY UNIT UNIT COST COST .
Channel Excavation Voiume 65714 CY % . 6 $§ 394284
Channel Landscaping - 140AC $ 78,408 $1,097,712
" Channel Area* 182 AC $ 100,000 $ 1,820,000
Culvert Concrete 499 CY % 669 $ 333,831
Maintenance Road** 42AC $ 28314 $ 118,919

Total Cost : , - $3,764,746
* Includes 50-foot Right of Way outside of channel proper. ‘
**Two roads, 16-feet wide decomposed granite.

83-75 -

CHANNEL EXCAVATION COST

CHANNEL LANDSCAPING COST :

LAND COST -
CULVERT COST

MAINTENANCE ROAD COST. - ..

TOTAL COST

240f26
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| ALTERNATIVE 2
I : FULL DR‘_CC, FIRST FLUSH RETENTION
I ITEM , QUANTITY UNIT UNIT COST COST :
. Basin Excavation Volume 202,900 CY $ 6 $1,217,400 CHANNEL EXCAVATION cosT -
- Basin Landscaping 480AC $ 78,408 -$3,763,584 ‘CHANNEL LANDSCAPING COST -
‘_ Parcel Area 480 AC § 100,000 $4,800,000 LAND COST
; - Total Cost : $9,780,984 TOTAL COST
I . | ' 12715279.2
l a5 BASIN . 250f26




ALTERNATIVE 2
FULL DRCC, FIRST FLUSH RETENTION

- ITEM
Channel Excavation Volume
Channel Landscaping
Channel Area**
Culvert Concrete***
Maintenance Road****
Total Cost
* Assumes 1-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
AC
AC
CY
AC

6
78408
100000
668.75
28314

260f26
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ALTERNATIVE 3 .
{I 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. . -

[ : :
il THE BASIN#1 SHEET PROVIDES A COST ESTIMATE OF THE DETENTION BASIN -
DOWNSTREAM OF DYSART, THESE COSTS ARE THE SAME IN ALL SCENARIOS

[{I o SUBSEQUENT SHEETS PROVIDE QUANTITY ESTIMATES AND COST ESTIMATES FOR EACH '
© REACH OF THE DRCC AS DESCRIBED IN THE SHEET NAME. EE

README , ' , 10f13




ALTERNATIVE 3 '
AVONDALE DRCC, 100-YEAR 2-HOUR RETENTION I
- DRCC COST ESTIMATE SUMMARY . ,
AVONDALE DRCC, 100-YEAR 2-HOUR RETENTION I
REACH _ TOTAL GOST, INCLUDING RIGHT OF WAY ;
Basin #1 $ 4,008,252 o |
Downstream of Dysart 3 428,237 l |
Dysart to El Mirage $ 4,184,003
‘. El Mirage to 115th Avenue ~$ 7194189 -
115th to 107th $ 5,969,556
* Avondale Subtotal $  21,785237 I
- Avondale Contingency 30% $ 6,535,571 -
~ Avondale Total $ 28,320,808 '
DRCC COSTIN  DRCC COSTIN DRCCTOTAL '
AVONDALE PHOENIX COST I
WITH : o
CONTINGENCY $ 28320808 § - § 28320808
WITHOUT _ R _
CONTINGENCY $ 21785237 § -3 21.,285,.237_ I
SUMMARY 20f13 l




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

QUANTITY UNIT ° UNIT COST COST

_ Excavation - . 403,731 CubicYards $ = . 6 $ 2,422,386
Ii . Landscaping o ' 90.6 Acres $ 78408 $ 7,103,765
L Right of Way ' 81.2 Acres $ 100,000 $ 8,120,000
Basin #1 Right of Way R : 137.0 Acres $ 6,000 $ 822,000
B Culvert Concrete . 2389.0 CubicYards $ =~ 669 $ 1,598,241
l : Maintenance Road 14.6 Acres $ 28314 § 413,384
" Miscellaneous Hems ' L $ 1,305,460
e Subtotal ' $21,785,237
1' Contingency %30 - $ 6535571
: Total Cost . ' $ 28,320,808
Il )
!
1
i
1
{
1
i
|
1
[
1
{
i

SUMMARY : 30f13




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

COST ESTIMATE FOR BASIN #1 DOWNSTREAM OF DYSART

Basin Landscaping 240AC $ 78408 $ 1,881,792 GHANNEL LANDSCAPING COST - l

Parcel Area 1370AC .. - 6000 $ 822.000 LANDCOST . .

" Drain Pipe S00LF § . 5500 $  27.500 FROMDIBBLE . -

““Manholes ‘ 2 EA 4500 $ 9.000 FROM DIBBLE

"Headwall "1EA $ 1100 $ 1100 FROM DIBBLE .

"+ Inflow Spillway 263572 SF § 5§  1,267.860 FROM DIBBLE .- |

. TOTALCOST . $ 4009252 l |
Basin #1 ~ ' 40f13
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AVONDALE DRCC, 100-YEAR 2-HOUR RETENTION

ALTERNATIVE 3

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

~ DRCC IN AVONDALE ONLY

Chariﬁje_l“l_engm‘
Channel Discharge

‘Chanrél Slope

Channel Side Slopes
Channel Bottom Width
Channel Roughness
Channel Flow Depth
Channel Freeboard
Channsl 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

Cuivert Concrete Area
Culvert number

Culvert Length

Total Culvert Concrete, CY

‘DOWNSTREAM OF ﬂYSART

500 Feet
847 _cfs

- 0.0014 Feet/Foot

B Feet/Foot .
32 fest 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
12 AC Channel Only
50.0 feet assumes 25 feet hoth 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

1.209788224

50f13




ALTERNATIVE 3

AVONDALE DRCC, 100-YEAR 2-HOUR RETENTION

ITEM QUANTITY UNIT UNIT COST COST
Channel Excavation Volume 7,364 CY §. 6 $ 44,184
Channel Landscaping 14AC $ 78408 § 109,771
Channel Area* 1.8 AC $ .100,000 $ 180,000
Culvert Concrete 124 Cy § 669 $ 82,956
Maintenance Road™ DA4AC § 28314 $ 11,326
Total Cost %

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

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

DOWNSTREAM OF DYSART

428,237

CHANNEL EXCAVATION COST
CHANNEL LANDSCAPING COST
LAND COST L :
CULVERT COST

MAINTENANCE ROAD COST - -
TOTAL COST

6of13
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"‘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

Channet Length
Channe! Discharge
‘Channel Slops
Channe! Side Slopes

" Channel Bottom Width
Channel Roughness
Channel Flow Depth
Channel Freeboard
Channel Total Depth
Channel excavation area
Channel Excavation Volume, CY
Channel Wetted Perimeler
Channel Top Width
Channel Landscape Area, AC
Channel Total Area
Maihtenance ROW, FT
DRCC Total ROW Width
DRCC Total Area, AC -
Culvert area required
Cuivert width
Number bairels
Barrel width
Culvert Concrete Area
Culvert number
Culvert Length
Total Gulvert Concrete, CY

DYSART TO EL MIRAGE

5026 Fest
1078 cfs
0.0014 Feet/Foot
& Feet/Foot
45 fest calculated
0.04 .
- 4.7 Feet (From Master Plan)
1.2 Feet (From FCD Standards)
59 Feet’
474.38
88,301 Cubic Yards
117 Feet
116 Feet
13.5 AC Channel Only
134 AC Channel Only
50.0 feet assumes 25 feet both sides
166 Feet
19.2 includes maintenance ROW
121 Sguare Feet
24 Feet (Assumes 4-foot height)
3 .
8 Feet
76 Sguare Fest
2
110 Feet
619 Cubic Yards

1.213113057

70113




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

ITEM : . QUANTITY UNIT UNIT COST

Channel Excavation Volume 88,301 CY % 6
Channel Landscaping 165 AC §$ 78,408
Channel Area* . 192 AC § 100,000
Culvert Concrete 619CY  § - 669

" Maintenance Road** 37AC . § 28,314
Total Cost o

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

DYSART 70 EL MIRAGE

CosT

$ 529,806
$1,215,324
$ 1,920,000
$ 4411
$ 104,762

- $4,184,003

CHANNEL EXCAVATION COST
CHANNEL LANDSGAPING COST
LAND COST

CULVERT COST

MAINTENANCE ROAD COST
TOTAL COST

80f13
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ALTERNATIVE 3 : :

AVONDALE DRCC, 100-YEAR 2-HOUR RETENTIO

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

DRCC IN AVONDALE ONLY

Channel Length
.Channel Discharge
Channel Slepe
- Channel Side Slopes’
« Channel Bottorn Width
Chapnnet 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 Ared
Culvert number

Culvert Length

Total Culvert Concrete, CY

EL MIRAGE TO 115

9185 Feet
1073 cfs
0.0017 Feet/Fool
6 Feet/Fool
39 feet - calculated
0.04 . '
4.7 Feet (From Master Plan}
1.2 Feet (From FCD Standards) -

5.9 Feet = .
438.96
148,328 Cubic Yards
111 Feet
110 Feet
234 AC Channel Only
23.2 AC Channel Only
50.0 feet assumes 25 feet bothi sides
160 Feet
33.7 Includes maintenance ROW
121 Sguare Feet ) ‘
24 Feet (Assumes 4-foot height}
3
8 Feet
76 Sguare Feet
3
110 Feet
929 Cubic Yards
31584 .

1.219804261

90f13




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

ITEM ‘ QUANTITY UNIT UNIT COST COST .

Channel Excavation Volume 149,328 CY § 6 $ 8950968 CHANNEL EXCAVATION COST |
Channel Landscaping 21,6 AC $ 78,408 52,117,016 CHANNEL LANDSCAPING.COST- -
Channel Area* 33.7AC $ 100,000 $3,370,000 LAND COST -
Culvert Concrete 9229CY .$% 669 $ 621,501 CULVERTCOST SEERETI
Maintenance Road** B7AC $ 28314 $ 189,704 MAINTENANCE ROADCOST. . - ..

Total Cost .+ -$7,194,188 TOTALCOST . [ ..
* Includes 50-foot Right of Way outside of channe! proper. - T
*Two roads, 16-feet wide decomposed granite.

EL-MIRAGE TO 115 ' 100f13
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ALTERNATIVE 3 °

AVONDALE DRCC, 100-YEAR 2-HOUR RETENTION

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

DRCC IN AVONDALE ONLY

Channel Length
Channel Discharge

* Channe! Slope
" - "Channel Side Slopes

Channet! Bottom Width
Channel'Roughness
Channel Flow Depth
Channef 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
Cuivert width

Number barrels

Barrel width

Culvert Concrete Area
Culivert number

Culvert Length

Total Culvert Concrete, CY

1156-107

5139 Foet
1312 ¢fs
0.0005 Feet/Foot
6 Feet/Foot
103 feet o 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 sides
225 Feet
28.5 Includes maintenance ROW
146 Square Feet
29 Feot {Assumes 4-foot height)
3 .
10 Feet
88 Square Feet
2
110 Feet
717 Cubic Yards
632.64

1.216695849

110f13




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

ITEM . . QUANTITY UNIT UNIT COST
Channel Excavation Volume 158738 Cy. $ . 6
Channel Landscaping 227TAC § 78408
Channel Area* 265 AC § 100,000
Culvert Concrete 717CY - § 669
Maintenance Road™* 38AC §$§ 28314
Total Cost . :

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

115-107

cosT

$ 952,428
$1,779,862
$ 2,650,000
$ 479,673
$ 107,593
. .$5,969,556

CHANNEL EXCAVATION COST
CHANNEL LANDSCAPING COST
LAND COST :
CULVERT COST o
MAINTENANCE ROAD.COST-.
TOTAL COST

120f13
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ALTERNATIVE3
AVONDALE DRCC, 100-YEAR 2-HOUR RETENTION

AATEM
. Channe! Excavation Volume
~ Channel Landscaping

Channet Area™
Culvert Concrete***
Maintenance Road****

- Totat Cost

* Assumes 1-foot freeboard

** Includes 50-foot Right of Way outside of chanhel proper.

*** Assumes three and a half 4 cell 85" culverts
****Two roads, 16-feet wide decomposed granite,

Unit Costs

UNIT. UNIT COST
CY |

AC

AC
cY

AC

8
78408
100000
668.75
28314

130f13




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

| SUBSEQUENT SHEETS F’ROVIDE QUANTITY ESTIMATES AND COST ESTIMATES FOR EACH
REACH OF THE DRCC AS DESCRIBED IN THE SHEET NAME,

README
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_ - ALTERNATIVE 4
{ I AVONDALE DRCC, FIRST FLUSH RETENTION

'DRCC COST ESTIMATE SUMMARY
AVONDALE DRCC, FIRST FLUSH RETENTION

) : REACH TOTAL COST, INCLUDING RIGHT OF WAY.

Kll © - Basin #1 ' L% 4,009,252 ' :
i Downstream of Dysart $ 751,835
““. " Dysart to El Mirage ‘ " $ . 6,095,245
il El Mirage to 115th Avenue $ 8,742,088
1' © 115thto 107th : | $ . 5,969,556
e Avondale Subtotal $ 25567776
e Avondale Contingency 30% $ 7,670,333
‘ ' " Avondale Total $ 33,238,109

DRCC COSTIN DRCCCOSTIN DRCC TOTAL

AVONDALE PHOENIX cosT

WITH S L
I CONTINGENCY $ 33,238,100 $ - $ 33288100
WITHOUT . o
‘ CONTINGENCY b 25567776 § - § 25567776
4
l
I
4
1
i
I

SUMMARY , 20f13




"ALTERNATIVE 4 .
AVONDALE DRCC, FIRST FLUSH RETENTION l
. QUANTITY UNIT UNIT COST COST l
Excavation ‘ 527258 CubicYards $ @ 6 $ 3,163548 . .. .
Landscaping 1035 Acres - $ 78408 $ 8115228 . '
Right of Way : 94.1 Acres $ 100,000 $ 9,410,000 ;
Basin #1 Right of Way - 1370 Acres $ . 6000 § 822,000 .
Cuilvert Congrete 3495.0 Cublc Yards § 662 $ 2,338,155 N
Mairtenance Road 14.6 Acres $ 28314 $ 413,384 ‘
Misoellaneous Herns ‘ %~ 1,305,460
Subtotat $ 25567776
Confingency %30 $ 7,670,333 . I
Total Cosi $ 33,238,109 '
SUMMARY _ 30f13 l
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ALTERNATIVE 4
AVONDALE DRCC, FIRST FLUSH RETENTION

COST ESTIMATE FOR BASIN #1 DOWNSTREAM OF DYSART .

Basin Landscaping 24.0 AC

Parcel Area 137.0 AC

~." Drain Pipe 500 LF

" YManholes 2 EA

‘Headwall 1 EA

“Inflow Spillway 253572 SF
“TOTAL COST

Basin #1

$78,408 $ 1,881,792
$ 6,000 $ 822,000
$ 5500 $. 27,500

4500 $ 9,000
$ 1,100 § 1,100
$ 5. $ 1,267,860

$ 4,009,252

CHANNEL LANDSCAPING COST

LAND COST

FROM DIBBLE
FROM DIBBLE
FROM DIBBLE
FROM DIBBLE

40f13




ALTERNATIVE 4 . -

AVONDALE DRCC, FIRST FLUSH RETENTION

COST ESTIMATE FOR DRCC DOWNSTREAM OF DYSART

ASSUMING FIRST FLUSH RETENTION

- . DRCC IN AVONDALE ONLY

Channel Length
Channel Discharge
Channel Slope
Channet Side Slopes
Channel Bottom Width
‘Channel Roughness
Channel Flow Depth
‘Channel Freeboard
Channel Total Depth
Channel excavallon area
Channgl Excavation Volume, CY
Channel Wetted Perimater
Channel Top Width
* Channel Landscape Area, AC
Channe! Total Area
" Maintenance ROW, FT
DRCC Total ROW Width
DRCC Total Area, AC
Culvert area required
Ctilvert width
Number barrels
Barrel width
Culvert Concrete Area
Culvert number
Culvert Length
Total Culvert Concrets, CY

DOWNSTREAM OF DYSART

500 Feot
2273 ofs
0.0014 Feet/Foot
6 Feet/Foot

112 feot " calculated
0.04
4.7 Fest (From Master Plan)
1.2 Feet (From FCD Standards)
5.9 Fest
869.66
16,105 Cubic Yards
184 Feet
183 Feet
21 AC Channel Only
21AC Channel Only
50.0 fest assumes 25 feet both sides
233 Fest
2.7 Includes maintenance ROW
256 Square Feet
51 Feef (Assumes 4-fool helght)
5
10 Feet
142 Square Fest
0.5
110 Fest
289 Cubic Yards

1.221191415

5of13
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ALTERNATIVE 4
" -AVONDALE DRCC, FIRST FLUSH RETENTION

ITEM . QUANTITY UNIT UNIT COST COST
Channel Excavation Volume =~ 16,105 CY . § 6 § 96,630
Channel Landscaping 23AC $ 78408 $ 180,338
Channel Area” 27AC $ 100,000 $- 270,000
Culvert Concrete 280CY § 669 $ 193,341
Maintenance Road** 0.4 AC $ 28314 $ 11,326
Total Cost

* Includes 50-foot Right of Way outside of channel proper.
*Two roads, 16-feét wide decomposead granite.

-DOWNSTREAM OF DYSART

$ 751,635

CHANNEL EXCAVATION COST
CHANNEL LANDSCAPING COST
LAND COST BN
CULVERT COST
MAINTENANCE ROAD-COST- -
TOTAL COST )

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 Dischargs
Channel Slopa
- Channel Side Slopes
" Channel Bottom Width
Channei 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 Concrele, CY

DYSART TO EL MIRAGE

5026 Feot .
2087 efs AVERAGE
0.0014 Fesat/Foot . :
6 Fest/Foot

102 fest. . calculated
0.04

4.7 Fest {(From Master Plan)

1.2 Feet (From FCD Standards)

5.9 Feel
810.66

150,903 Cublc Yards

174 Fest
173 Feat .
20.1 AC Channel Only
200 AC Channel Only
50.0 fest assumes 25 feet both sides
223 Fest
28.7 Includes malntenance ROW
235 Square Fest :
47 Feet (Assumes 4-foot height) -
[
8 Feet
145 Square Feet
2
110 Feet
1181 Cubic Yards

1.220152454

7of13
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ALTERNATIVE 4
AVONDALE DRCC, FIRST FLUSH RETENTION

ITEM SR QUANTITY UNIT UNIT COST
-Channetl Excavation Volume 150,803 CY $ 6
Channel Landscaping 220AC .§.. 78408
Channel Area® 257 AC § 100,000
Culvert Concrete - 1181 CY . §.. 669
Maintenance Road** 37AC $ 28,314
Total Cost : N

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

DYSART TO EL MIRAGE

COST

‘$ 905418
$ 1,724,976
$ 2,570,000
$ 790,089
$ 104,762
$ 6,095,245

CHANNEL EXCAVATION COST

CHANNEL LANDSCAPING COST - .+ -

LAND COST

CULVERT COST
MAINTENANCE ROAD COST
TOTAL COST

“8of13



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

Channet Bottorn Width
‘Channel Roughness
+" ‘Channel Flow Depth -
Channel Freeboard
Channel Total Bepth-
Channel excavation area
Channel Excavation Volums, CY
Channel Wetted Perimeter
Channel Top Width
Channel Landscape Area, AG
Channel Total Area
Malntenance ROW, FT
DRCC Total ROW Width
DRCC Total Area, AC
Culvert area required
Culvert width
Number barrels
Barre! width
Culvert Concrate Area
Culvert number
Culvert Length
Total Culvert Concrete, CY

EL MIRAGE TO 115

9185 Feet o
1680 cfs - - AVERAGE
0.0017 Fest/Foot
. 6 Feet/Foot _
65 feet calculated
0.04
4.7 Feet (From Master Plan)
1.2 Feet (From FCD Standards)
5.9 Feet
5982.36
201,512 Cubic Yards
137 Fest
136 Feet
28.9 AC Channel Only
28.7 AC Channef Only
80.0 fest assumes 25 feet both sides
186 Feet
39.2 Includes maintenance ROW
178 Square Feet .
36 Feet (Assumes 4-foot helight)
4 .
9 Feet
107 Square Feet
3
110 Feetl
1308 Cublec Yards
438.04

1.225505744

Qof13
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ALTERNATIVE 4
AVONDALE DRCC; FIRST FLUSH RETENTION

‘.l ITEM : QUANTITY UNIT UNIT COST COST .
k Channel Excavation Volume 201,512 CY  § 6 $1,209,072 CHANNEL EXCAVATION COST
: Channel Landscaping 325AC - § 78,408 $2,548,260 CHANNEL LANDSCAPING COST -
4 Channel Area* : 392AC % 100,000 %3,920,000 LAND COST R
’l Culvert Concrete ' 1308 CY § 669 $ 875,052 CULVERTCOST
Maintenance Road™* . B7AC ~ 8 28314 § 189,704 MAINTENANCE ROAD GOST -
" Total Cost - : - $8,742,088 TOTALGOST

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

i..‘__..‘.. SR ipa_.....—\ [ P i_ . J—— - .I viem P . i e JR— LRy

EL MIRAGE TO 115 _ - 10013

I




ALTERNATIVE 4

AVONDALE DRCC, FIRST FLUSH. RETENTION

COST ESTIMATE FOR DRCC FROM 115TH AVENUE TO 167TH AVENUE

ASSUMING FIRST FLUSH RETENTION

DRCC IN AVONDALE ONLY

Channel Length
Channel Discharge
* Channel Slope
" Channet Side Slopes
" Channsl Bottom Width
Chantiel- Roughness
~‘Channe! Flow Depth
Channel Freeboard
Channe! Total Depth
Channel excavation area
Channel Excavation. Volume, CY
Channel Wetted Perimeter
Channal Top Width
Channel Landscape Area, AC
Channe! Totai Area
Maintenance ROW, FT
BRCC Total ROW Width
DRCC Totat Area, AC
Culvert area required
Culvert width
Number barrels
Bairrel width
Culvert Concrete Area
Culvert number
Culvert Length
Total Culvert Conerets, CY

- 118107

5139 Feet
1312 cfs
0.0005 FesliFoot
6 Fest/Foot :
103 fest calcutated -
0.04 ’
4.8 Feet (From Master Plan)
1.2 Feel {From FCD Standards)
6 Feot
834
158,738 Cublc Yards
176 Feet
175 Feet .
20.8 AC Channel Only
206 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 Feat
88 Square Feet
2
110 Feet
717 Cuble Yards
632.64

1.216895849
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: , ALTERNATIVE 4 _
{l o AVONDALE DRCC, FIRST FLUSH RETENTION
I
i{l iTEM . QUANTITY UNIT UNIT COST COST s
‘ “Channel Excavation Volume 168,738 CY § 6 § 952,428 CHANNELEXCAVATION COST -
Channet Landscaping 227TAC '§ 78,408 $1,779,862 CHANNEL LANDSCAPING COST . -
}l Channel Area* 265 AC $ 100,000 $ 2,650,000 LAND COST S
- " Culvert Concrete 7TI7TCY % 669 $ 479,673 CULVERT COST -
Maintenance Road** 38AC § 28314 $ 107,593 MAINTENANCE ROAD COST
Total Cost : L - $5,969,556 TOTAL COST

* Includes 50-foot Right of Way outside of channel proper.
*Two roads, 16-feet wide decomposed granite.
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ALTERNATIVE 4
AVONDALE DRCC, FIRST FLUSH RETENTION

. ITEM

- Channel Excavation Volume
_Channel Landscaping
Channel Area**

Culvert Concrete***
Maintenance Road****

Total Cost

* Assumes 1-foot freeboard

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

“** Assumes three and a half 4 celt 8'x5' culverts
***Two roads, 16-feet wide decomposed granite.

Unit Costs

UNIT UNIT COST

cYy
AC
AC
CcY
AC

. 78408

100000
668.75
28314

130f13
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ALTERNATIVE S .

| I FIRST FLUSH RETENTION, NQ 95TH AVENUE BASIN
| THIS SPREADSHEET PROVIDES THE DETAILED COST ESTIMATE FOR THE DRCC ASSUMING:
il FULL DRCC IN AVONDALE AND PHOENIX
i - FIRST FLUSH RETENTION ADJACENT TO THE DRCC

NO 95TH AVENUE BASIN |
] . ‘
\l THE SUMMARY SHEET PROVIDES A SUMMARY OF THE DRCC COST BY REACH.
jl . AVONDALE AND PHOENIX COSTS ARE SEPARA'-FED, AND A 30% CONTINGENCY IS ADDED.

THE BASIN#1 SHEET PROVIDES A COST ESTIMATE OF THE DETENT!ON BASIN.
- DOWNSTREAM OF DYSART. THESE COSTS ARE THE SAME IN ALL SCENARIOS.

- .
' ' . SUBSEQUENT SHEETS PROVIDE QUANTITY ESTIMATES AND COST ESTlMATES FOR EACH
"~ REACH OF THE DRCC AS DESCRIBED IN THE SHEET NAME.

: o - i Py
i -. ] ’h N }_ —
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ALTERNATIVE 5
FIRST FLUSH RETENTION, NO 95TH AVENUE BASIN l
DRCC COST ESTIMATE SUMMARY ‘ _
FIRST FLUSH RETENTION, NO 848T AVENUE BASIN o l
REACH : - TOTAL COST INCLUDING RIGHT OF WAY
Basin #1 : 3 4,000,252 -
Downstream of Dysart 3 751,635 .
" Dysart to El Mirage ° ] 6,219,180
El Mirage to 115th Avenue $ 10,114,051 oo
115th to 107th '$ 8,969,050 '
Avondale Subtotal $ 30,064,068 :
" ~Avondale Contingency 30% - - $ 9,019,220 S
. --Avondale Total $ 39,083,288 '
107th to 99th $ 5016805 '
" 99th-to 91st - 8 - 4,784,432 - .. .
91st to 83rd - & .- 4,807,062
83rd to 75th $ 3,764,746 l
Phoenix Channel Subtotai $ - 18,373,045 w0
Pheenix Contingency 30% $ - 5511914 o i
Phoenix Total $ 23,884,950 '
TOTAL $ 62,968,247 -
DRCC COSTIN DRCC COSTIN DRCC TOTAL l
AVONDALE PHOENIX COST o
WITH
CONTINGENCY $ 39,083,288 § 23,884,959 % §2,965,247 lj
- WITHOUT - i
CONTINGENCY $ 30,064,068 $ 18,373,045 $ ,48,&37,1‘13 '
SUMMARY ) . 20f21 ’
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Excavation -
Landscaping -

Right of Way

Basin #1 Right of Way

" Culvert Concrete

Maintenance Road -
Miscellaneous tems

- Subtotat

Contingency %30
Total Cost

SUMMARY

ALTERNATIVE 5
FIRST FLUSH RETENTION, NO 95TH AVENU

QUANTITY UNIT -~ UNIT COST

1,090,346 CubicYards $ 6
188.3 Acres $ 78,408
194.4 Acres ~  $ 100,000

137 Acres . % 8,000
7042.0 Cubic Yards $ 669

30.1 Acres $ 28314

E BASIN

cosT
- $ 6,542,076
- $14,764,226
$ 19,440,000
$ 822,000

$ 4711008 .

$ 852,251
- § 1,305,460
$48,437,113

. $14,531,134
. $62,968,247

3of21




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

“COST ESTIMATE FOR BASIN #1 DOWNSTREAM OF DYSART

Basin Land 24.0 AC $ 78408 § 1,881,792 'CHANNEL LANDSCAPING COST .~ - '
Parcel Are: 137.0 AC $ 6,000 $ - 822,000 LANDCOST :
" 'Drain Pipe 500 LF $ 55,00 % - 27,500 FROM DIBBLE -
Marniholes 2 EA ' 4500 $ 9,000 FROM DIBBLE l
- 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 #1 - | S 4021 I
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FIRST FLUSH RETENTION, NO'95TH AVENUE BASIN

ALTERNATIVE 5

COST ESTIMATE FOR DRCC DOWNSTREAM OF DYSART .
ASSUMING FIRST FLUSH RETENTION AND NO 91ST AVENUE BASIN

Channel Length
Channe! Discharge
‘Channel Slope
Channel Side Slopes
Channel Bottorn Width
Channel Roughness
Channel Flow Depth
Channet Freeboard
Channel! Total Depih
Channel excavation area
Charinel Excavation Volume
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
Cuivert Length
Total Culvert Concrete

DOWNSTREAM OF DYSART

500 Feet
2273 cfs
0.0014 Feet/Foot
6 Feet/Foot
112 fest
0.04
4.7 Feet (From Master Plan)
1.2 Feet (From FCD Standards)
5.9 Fest
869.66
16,105 Cubic Yards
184 Feet
183 Feet
2.1 AC Channel Only
21 AC Channe! Only
50.0 feel assumes 25 feet both sides
233 Feet
2.7 Includes maintenance ROW
256 Square Feel :
51 Feet {Assumes 4-foot height)
5
10 Feet
142 Square Feet
0.5
110 Feet
289 Cubic Yards

- Bof21
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ALTERNATIVE 5
FIRST FLUSH RETENTION, NO 95TH AVENUE BASIN

ITEM | QUANTITY .UNIT UNIT COST COST '
Channe! Excavation Volume 16,105 CY § 6 $ 96,630 -
Channel Landscaping 23AC % 78,408 $ 180,338
Channe! Area* 27AC $ 100,000 $ 270,000
Culvert Concrete 280CY §$ .. 669 $ 193,341
Maintenance Road** 04AC $ 28,314 § 11,326
Total Cost C ‘ $ 7651635

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

DOWNSTREAM OF DYSART ' o : 6of21
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ALTERNATIVE 5

FIRST FLUSH RETENTION, NO 95TH AVENUE BASIN

COST ESTIMATE FOR DRCC FROM DYSART TO EL MIRAGE

ASSUMING FIRST FLUSH RETENTION AND NO 91ST AVENUE BASIN

Channel Length

Channel Discharge

Channel Slope

Channel Side Slopes -

Channel Bottom Width
Channel Roughness
Channe! Flow Depth -
Channel Freeboard
Channel Totat 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
Cuivert area required
Culvert width

Number barrels

Barrel width

Culveri Concrete Area
Culvert number
Culvert Length
Total Culvert Concrete, CY

DYSART TO EL MIRAGE

5026 Feet : -
2180 cfs " AVERAGE
.0.0014 Feet/Foot '
6 Feet/Foot
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 sides
228 Fest
26.3 Includes maintenance ROW
246 Square Feet
49 Feel (Assumes 4-foot height)
5
10 Feet
142 Square Feet
2
110 Feet
1157 Cubic Yards

7of21




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

ITEM e QUANTITY UNIT UNIT COST COST

Channel Excavation Volume 156,394 CY § 6 $ 938,364 CHANNEL EXCAVATION COST
Channel Landscaping 226 AC  § 78408 $1,772,021 CHANNEL LANDSCAPING COST

" Channei Area* 263 AC $ 100,000 $2,630,000 LAND COST R
Culvert Concrete 1157 CY § ‘669 $ 774,033 CULVERT COST L
Maintenance Road** 37TAC § 28314 $ 104,762 MANTENANCE ROAD COST. -

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

**Two 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

i Channel Length 9185 Feet
i ' Channel Discharge _ 2145 cfs
- Channel Siope - - . o 0.0017 Feet/Foot
1 * " Channel Side Slopes 6 Feet/Foot -
' -+~ " Channe! Bottom Width . 94 feet calculated -
" Channel Roughness _ 0.04 _ :

‘- ’ " Channel Flow Depth . _ 4.7 Feet (From Master Plan)

' Channel Freeboard . ’ 1.2 Feet (From FCD Standards)
Channel Total Depth 5.9 Fest '
Channel excavation area ' 763.46

‘- Channel Excavation Volume, CY 259,718 Cubic Yards

l Channe! Wetted Perimeter 166 Feel

' Channel Top Width 165 Fest
Channel Landscape Area, AC 35.0 AC Channel Only

i Channel Total Area 34.8 AC Channel Only

l Maintenance ROW, FT 50.0 feet assumes 25 feet both sides
DRCC Total ROW Width 215 Feet ‘

P DRCC Total Area, AC 45.3 Includes maintenance ROW

{ Culvert area required 242 Square Feet
Culvert width 48 Feet (Assumes 4-foot height)
Number bamrels 4 '

s Barrel width 8 Feet

' Culvert Concrete Area 99 Sguare Feet
Culvert number i 3
Culvert Length 110 Feet

. Total Culvert Concrete, CY 1210 Cubic Yards

‘. 574.34

|

' .

i : -

l EL MIRAGETO 115 - : : 9of21 -
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ALTERNATIVE § o
FIRST FLUSH RETENTION, NO 95TH AVENUE BASIN "
i
ITEM . QUANTITY UNIT UNIT COST COST SR
Channel Excavation Volume 259,718 CY § 6 $ 1558308 CHANNELEXCAVATION COST .
Channel Landscaping 386 AC § 78,408 § 3,026,549 CHANNEL LANDSCAPING COST . . .-
_ Channel Area* 453 AC $ 100,000 § 4,530,000 LAND COST I
Culvert Concrete 1290CY $ - 689 $ 809,490 CULVERTCOST .- . - ' °
Maintenance Road** 67AC $ 28,314 $ 189,704 MAINTENANCE ROAD COST

Total Cost . . $10,114,051 TOTAL COST Co
* Includes 50-foot Right of Way outside of channel proper. ‘ ‘ R
**Two roads, 16-fest wide decomposed granite:

EL MIRAGE TO 115 & 10of21




- ..

,k_.ﬂ_ .Am.,_ﬂ_‘ | . N
M N AN BN BN BN W A e

i
‘l
!
5

-\. -\ - ‘- -

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 31ST AVENUE BASIN

‘Channel Length

' Channel Discharge
" Channel Slope "~ - ©
" Channel Side Slopes-

"~ Chanrie! Bottom Width

“Channel Roughness -

- Channel Flow Depth

Channel Freeboard

Channel Total Depth

Channel excavation area
Channel Excavation Volume, CY
Channel Wetted Perimeter
Channe! Top Width

Channet 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

115-107

5139 Feet
2368 cofs
0.0005 Feet/Foot
6 Feet/Foot ‘
197 feet calculated
0.04
4.8 Feet (From Master Plan)
1.2 Fest {From FCD Standards)
.6 Fast
1398
266,086 Cubic Yards
270 Feet
269 Fesl
319 AC Channet Only
3.7 AC Channel Only
50.0 feet assumes 25 feet both sides
319 Feet
37.6 Indludes maintenance ROW
263 Square Feet
63 Feet (Assumes 4-foot herght)
6
9 Feet
157 Square Feet
2
110 Feet
1279 Cubic Yards
1083.84

110f21




ALTERNATIVE 5
FIRST FLUSH RETENTION, NO 95TH AVENUE BASIN

ITEM . ~ QUANTITY UNIT UNIT COST COST - ’
Channel Excavation Volume 266,086 CY § 6 $ 1,596,516 - CHANNEL EXCAVATION COST

Channel Landscaping 33.BAC ~ § 78408 '$2,650,190 CHANNEL LANDSCAPING COST 1
Channel Area*™ - 376 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 W|de decomposed granlte

15107 N - 120121




ALTERNATIVE § ‘
FIRST FLUSH RETENTION, NO 95TH AVENUE BASIN

COST ESTIMATE FOR DRCC FROM 107TH AVENUE TO 99TH AVENUE
ASSUMING FIRST FLUSH RETENTION AND NO 918T AVENUE BASIN

'

' Channel Length 5155 Feet o
Channel Discharge S 1964 cofs AVERAGE
e Channel Slope : , 0.0032 Feel/Foot
I ' Channe! Side Slopes & Fest/Foo
‘Channel Bottom Width ) &1 feet " calculated
i ‘Channel Raughness 0.04 ’ : . ‘
- ‘Channel Flow Depth 4.6 Feet (From Master Plan) : : TR
l Channel Freeboard ' 1.3 Feet (From FCD Standards) g
Channel Total Depth ' 5.9 Feet
. Channel excavation area 568.76
l Channe! Excavation Volume, CY 108,591 Cubic Yards
Channel Wetted Perimeter 133 Fest
Channel Top Width 132 Feet
o Channel Landscape Area, AC 15.7 AC Channet Only
l Channel Total Area 15.6.AC" - Channe! Oy
i Maintenance ROW, FT 50.0 feet assumes 25 feet both sides
DRGC Total ROW Width 182 Feset
. DRCC Total Area, AC 21.5 Includes maintenance ROW
l Culvert area required 221 Square Feet -
Cuivert width 44 Feet (Assumes 4-foot height)
Number harrels 5
- - Barrel width 9 Feet
' Culvert Concrete Area 132 Square Feet
’ Culvert number 2
Culvert Length 110 Feet
3 Total Cutvert Concrete, CY 1076 Cubic Yards
l : 407,56
i
|
I
i
l 107-99 ‘ 130f21
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ALTERNATIVE 5
FIRST FLUSH RETENTION, NO 95TH AVENUE BASIN

ITEM : QUANTITY UNIT UNIT COST
Channe! Excavation Volume 108,591 CY % B
Channel Landscaping 17.7AC $ 78,408
Channel Area* 21.5 AC  $ 100,000
Culvert Concrete - ‘ 1076 CY § 669
Maintenance Road** ' 38BAC. § 28314
Total Cost '

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

107-99

CosT

$ 651,548
$ 1,387,822
-$ 2,150,000
$ 719,844
$ 107,593
- $5,016,805

CHANNEL EXCAVATION COST

CHANNEL LANDSCAPING COST .

LAND COST

CULVERT COST S
MAINTENANCE ROAD COST
TOTAL COST

140f21
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FIRST FLUSH RE

ALTERNATIVE 5

COST ESTIMATE FOR DRCC FROM 99TH AVENUE TO 91ST AVENUE
ASSUMING FIRST FLUSH RETENTICON AND NO 91ST AVENUE BASIN

‘Channel Length
Channel Discharge

" Channel Slope

Channel Side Slopes
".Channel Bottom Width
Channel Roughness

"« Channel Flow Depth

Channel Freeboard

Channel Total Depth
‘Channeli excavation area
Channel Excavation Volume, CY
Channel Wetted Perimeter
Channel Top Width

Channel Landscape Area, AC
Channel Total Area
Maintertance ROW, FT
DRCC Total ROW Width
DRCC Total Area, AC
Culvert area required

Culvert width

Number barrels

Barrel width

Culvert Concrete Area
Cuivert number

Cuivert Length

Total Culvert Concrete, €Y

99-91

5107 Fest
15648 ofs
0.0021 Feet/Foot
6 Feet/Foot
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 Feot
15.2 AC Channel Only
15.1 AC Channel Only
50.0 feot assumes 25 feel 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

TENTION, NO 85TH AVENUE BASIN

150f21




ALTERNATIVE &
FIRST FLUSH RETENTION; NO 95TH AVENUE BASIN

ITEM : QUANTITY UNIT UNIT COST COST

- Channel Excavation Volume 102,904 CY § 6 $ 617,424
Channel Landscaping 17.2AC . $ 78408 §1,348618
Channel Area™ 21.0 AC $ 100,000 $2,100,000
Culvert Concrate 213CY § 669 % . 610,797
Maintenance Road** 38AC $ 28314 $ 107,593
Total Cost ‘ : $4,784,432

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

99-91

CHANNEL EXCAVATION COST

CHANNEL LANDSCAPING.COST.

LAND COST

CULVERT COST
MAINTENANCE ROAD COST -
TOTAL COST

160f21




ALTERNATIVE 5

FIRST FLUSH RETENTION, NO 95TH AVENUE BASIN

COST ESTIMATE FOR DRCC FROM 91ST AVENUE TO 83RD AVENUE
ASBUMING FIRST FLUSH RETENTION AND NO 918T AVENUE BASIN

Channel Length
Channel Discharge

" Channel Siope

Channel Side Slopes
Channel Bottorn Width

- Channe! 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
DROCGC Total ROW Width
DRCC Total Area, AC
Culvert area required
Cuivert width
- Number barrels
Barref width
-Culvert Concrete Area
Cuivert number
Cuivert Length
Total Culvert Concrete, CY

91-83

5017 Feet
1081 cls AVERAGE
0.0007 Feet/Foot '
6 Feet/fFoot g
&7 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
16.0 AC Channei Only
50.0 feet assumes 25 feet both sides
189 Feet
21.8 Includes maintenance ROW
120 Square Fest
24 Feet (Assumes 4-foot height)
3
8 Feet
76 Square Feet
2
110 Feet
619 Cubic Yards

17af21



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

ITEM - QUANTITY UNIT UNIT COST

- Channel Excavation Volume 114,834 CY  § 6
Channel Landscaping 181 AC § 78,408
Channel Area* 218 AC $ 100,000
Culvert Concrete 619 CY § 669
Maintenance Road** 37AC § 28,314
Total Cost

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

21-83

COST

$ 689,004
$ 1,419,185
$ 2,180,000
$ 414,111
$ 104,762
$ 4,807,062

CHANNEL EXCAVATION COST

CHANNEL LANDSCAPING COST
LAND COST

CULVERT COST

MAINTENANCE ROAD.COST
TOTAL COST

18021
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Channel Length

Channel Discharge
Channel Slope
Channel Side Slopes
Channel Bottom Width
Chatinet- Roughness
"Channe! Flow Depth
Channel Freebeard
‘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 Widih
DRCC Total Area, AC
Culvert area required
Culvert width

Number barrels

Barrel width

Culvert Concrete Area
Culvert number

Culvert Length ‘
Total Culvert Concrete, GY

83-75

ALTERNATIVE 5

FIRST FLUSH RETENTION, NO 95TH AVENUE BASIN

COST ESTIMATE FOR DRCC FROM 83RD AVENUE TO 75TH AVENUE
ASSUMING FIRST FLUSH RETENTION AND NO 915T AVENUE BASIN

5739 Feet
613 cfs
0.0015 Feet/Foot
6 Feet/Foot
17 fest . . 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
116 AC Channel Only
50.0 feet assumes 25 feet both sides
138 Feet
18.2 Includes maintenance ROW
69 Square Feel ‘
14 Feet (Assumes 4-foot height)
2
7 Feet
49 Square Feet
2.5
110 Feet
499 Cubic Yards



: ALTERNATIVE 5
FIRST FLUSH RETENTION, NO 85TH AVENUE BASIN

ITEM ‘ QUANTITY UNIT UNIT COST
Channel Excavation Volume 65,714 CY § 6
Channel Landscaping  140AC $ 78,408
Channel Area* 182 AC § 100,000
Cuivert Concrete 499 CY § 669
Maintenance Road** 42AC $ 28,314
Total Cost

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

83-75 .

COosT

$ 394,284
$ 1,007,712
$ 1,820,000
$ 333,831
$ 118,919
- $3,764,746

CHANNEI. EXCAVATION GOST.

CHANNEL LANDSCAPING COST -

LAND COST
CULVERT COST

MAINTENANCE ROAD-COST ... . -

TOTAL GOST

200f21 -




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

ITEM - UNIT UNIT COST

~ Channel Excavation Volume ‘ o o - CY ' $ 6
__ Channel Landscaping "AC .$ 78,408
Channel Area** : . . AGC & 100,000
Culvert Concrete™* R L cYy $ 669
Maintenance Road**** ) AC § 28,314

g

-h -‘ -"' - )

[/

[}
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A
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{l Unit Costs ‘ 210f21




ALTERNATIVE 6
AVONDALE DRCC, 100-YEAR 2-HOUR RETENTION, 100 YEAR CULVERTS IN PHOENIX

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

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 CITY OF PHOENIX
CONVERTED TO RETENTION USING 100-YEAR CULVERTS AT MAJOR ROADWAYS

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

AVONDALEl-AND PHOENIX COSTS ARE SEPARATED, AND A 30% CON.TINGENC'Y 1S ADDED. -

THE BASIN#1 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 - 1of14
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. ALTERNATIVE 6
' AVONDALE DRCCG, 100-YEAR 2:HOUR RETENTION, 100 YEAR CULVERTS IN PHOENIX -
" DRCC COST ESTIMATE SUMMARY ' '
AVONDALE DRCC, 100-YEAR 2-HOUR RETENTION
l 100 YEAR CULVERTS IN PHOENIX
: REACH - TOTAL COST, INCLUDING RIGHT OF WAY.
" Basin#t : 3 4,009,252 ‘
.~ - Downstream of Dysart $ 622,501
Dysart to E} Mirage $ 5,677,072
@ - EiMirage to 115th Avenue $ 9,984,022 -
I' 115th to 107th $ 8,572,393
"+ . Avondale Subtotal : Co $ 28,865,240
. Avondale Contingency 30% $ 8,659,572
l -~ % Avondale Total $ 37,524,812
o7 Phoenix Culverts $ 604,776
Phoenix Contingency 30% $ 181,433
- - Phoenix Total $ .- 786,209
I- Total Cost $ 38,211,021
l' PRCC COSTIN BPRCC COSTIN DRCC TOTAL
‘ AVONDALE PHOENIX 'C'OST
. WITH A o
' CONTINGENCY $ 37.524812 $ 786,209 $ 38,3_1 1,02‘1
WITHOUT ' o
.. CONTINGENCY $ 28,865,240 $ 604,776 $ 29,4?_0,016
_[I
' SUMMARY | | 2014

i




. ALTERNATIVE 6
AVONDALE DRCC, 100-YEAR 2-HOUR RETENTION, 100 YEAR CULVERTS IN PHOENIX = -

‘;
|

.
- QUANTITY UNIT UNIT COST COST f'
Excavation : 645277 CubicYards $§ - 6 $ 3,871,662 ,
Landscaping - 115.7 Acres $ 78408 $ 9,071,806 l
Right of Way 106.3 Acres $ 100,000 $10,630,000 !
Basin #1 Right of Way 137.0 Acres - $ 8000 $ 822000
Culvert Cancrete 5016.0 Cubic Yards $ 669 $ 3,355,704 {
Maintenance Road 14.6 Acres $ 28314. $ 413,384 J'
‘Miscellaneous ltems - o $ 1,305,460
Subtotal , - $29,470,016 ;
" Contingency %30 : ©§ 8,841,005 fl
Total Cost . _ : C0 $38,311,021 ‘
]
SUMMARY ' . 30f14 l




" AVONDALE DRCC, 100-YEAR 2-HOUR RETENTION, 100 lYEAR CULVERTS IN PHOENIX -

ALTERNATIVE 6

COST ESTIMATE FOR BASIN #1 DOWNSTREAM OF DYSART

Basin Landscaping 24.0 AC
Parcel Area 137.0 AC
Drain Pipe - 500 LF
©  Manholes 2 EA
- Headwail 1EA
- Inflow Spillway 253572 SF
" TOTAL COST
Basin #1

$78,408 $1,881,792
$ 6,000 $ 822,000
$ 55.00 § 27,500

4500 $ 9,000

$ 1100 $ 1,100

$ 5 $1,267,860

$ 4,009,252

CHANNEL LANDSCAPING COST
LAND COST

FROM DIBBLE

FROM DIBBLE

FROM DIBBLE

FROM DIBBLE

4of14 -




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 PHCENIX

Channst Length

Channel Discharge
Channel Siope -

Channel Side Slopes
Channel Bottom Width
Channel Roughness
Channel Flow Depth
Channel! Fresboard
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 Cuivert Concrete, CY

DOWNSTREAM OF DYSART

500 Fest
1689 cfs
0.0014 Fesl/Foot
6 Feet/Foot
80 feet calcutated
0.04
4.7 Foot (From Master Plan)
1.2 Feet (From FCD Standards)
5.9 Feet
680.86
12,609 Cubic Yards
152 Feet
151 Fest
1.7 AC Channel Only
1.7 AC Channel Oniy
50.0 fest assumes 25 fest both sides
201 Feot
2.3 Includes maintenance ROW
190 Square Feet
38 Feet {Assumes 4-foot helght)
4 .
10 Feet
115 Square Feet
0.5
110 Fest
234 Cuble Yards

1.217821631
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" ALTERNATIVE 6
" AVONDALE DRCC, 100-YEAR 2-HOUR RETENTION, 100 YEAR CULVERTS IN PHOENIX

. ITEM QUANTITY UNIT UNIT COST COST _
Channel Excavation Volume 12,6082 CY § 6 $ 75,654 CHANNEL EXCAVATION COST
Channel Landscaping 1.8AC $ 78,408 $ 148,975 CHANNEL LANDSCAPING COST
I Channel Area™ 2.3 AC $ 100,000 $. 230,600 LAND COST
Culvert Concrete - = - 234CY § 669 $ 156,546 CULVERT COST
Maintenance Road*” 04AC $ 28314 $ 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 - Goftd




ALTERNATIVE 6

AVONDALE DRCC, 100-YEAR 2-HOUR RETENTION, 100 YEAR CULVERTS IN PHOENIX

- COST ESTIMATE FOR DRCC FROM DYSART TO EL MIRAGE.
ASSUMING 100-YEAR CULVERTS IN PHOENIX

Channel Length
Channel Discharge -
Channel Slope
' Channel Side Slopes
-Channel Bottom Width
" Channel Roughness
- Channel Fiow Depth
Channel Fresboard
Channel Total Depth
Channel excavation area
Channe! Excavation Volume, CY
Channel Wetted Perimster
Channel Top Widlh
Channel Landscape Area, AC
Channel Total Area
Mainfenance 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

DYSART TO EL. MIRAGE

5026 Fest
1858 cfs.
0.0014 Feet/Foot
6 Feel/Foot
89 fast calculated
0.04
4.7 Feet (From Master Plan}
1.2 Feef (From FCD Standards)
5.9 Feet
733.98
136,625 Cubic Yards
161 Fest
160 Feet
18.6 AC Channel Only
18.56 AC Channet Only
50.0 feet assumes 25 feet both sides
210 Fest
24.2 Includes maintenance ROW
209 Square Fest
42 Feet {Assumes 4-foot height)
6
7 Feet
133 Square Feet
2
110 Feet
1084 Cubic Yards

1.219166666

.
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ALTERNATIVE 6
- AVONDALE DRCC, 100-YEAR 2-HOUR RETENTION, 100 YEAR CULVERTS IN PHOENIX

ITEM QUANTITY UNIT UNIT COST

Channel Excavation Volume 136,625 CY % 6
‘Channel Landscaping . 205 AC $ 78408
Channel Area® 242 AC % 100,000
Culvert Concrete - 1084 CY -$§- 669
Maintenance Road™ 37AC §$ 28314
Total Cost

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

DYSART TO EL MIRAGE

CcosT

$ 819,750
$ 1,607,364
$2,420,000
$ 725,196
$ 104,762
$5,677,072

CHANNEL EXCAVATICN COST
CHANNEL LANDSCAPING COST. .
LAND COST S ‘
CULVERT COST .
MAINTENANCE ROAD COST - .
TOTAL COST B

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

Channe} Length
Channal Discharge
Channel Slops

* Channgl Side Slopes

" Channet Bottorm Width

" -Channel Roughness
" -Channe} Fiow Depth

Channel Fresboard
Channel Total Depth
Channel excavatifon area
Channel Excavation Volume, CY
Channel Wetted Perimeater
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 Concrets, CY

EL MIRAGE TO 115

9185 Feet -
1985 cfs
0.0017 Feet/Foot
6 Feet/Foot
86 feet " calculated
0.04 S
4.7 Fest (From Master Plan)
1.2 Feet (From FCD Standards)
5.9 Fest
716.26
243,661 Cubic Yards
158 Feet
157 Feet
333 AC Channel Only
331 AC Channel ©nly
50.0 faet assumes 25 feet both sides
207 Feet
43.6 Includes maintenance ROW
224 Square Feel
45 Feet {Assumes 4-foot height)
5
9 Feot
132 Square Feet
3
110 Feet
1613 Cubic Yards
536.74

1.228094219

9of14
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ALTERNATIVE 6 _
- AVONDALE DRCC, 100-YEAR 2-HOUR RETENTION, 100 YEAR CULVERTS IN PHOENIX

ITEM ' QUANTITY UNIT UNIT COST
Channel Excavat:on Volume 243661 CY § 6
Channel Landscaping 369AC $ 78,408
Channel Area* 43.6 AC $ 100,000
Culvert Concrete 1613 CY § 669
Maintenance Road™ - 67AC $ 28314
Total Cost

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

EL MIRAGE TO 115

COSsT

$ 1,461,966
$ 2,893,255
$ 4,360,000
$ 1,079,097
$ 189,704

. $9,984,022

CHANNEL EXCAVATION COST

CHANNEL LANDSCAPING COST -

LAND COST

CULVERT COST - - .
MAINTENANCE ROAD COST
TOTAL COST

100f14




AVONDALE DRCC, 100-YEAR 2-HOUR RETENTION, 100 YEAR CULVERTS IN PHOENIX

ALTERNATIVE 6

COST ESTIMATE FOR DRCC FROM 115TH AVENUE TO 107TH AVENUE
ASSUMING 100-YEAR CULVERTS IN PHOENIX

Channet! Length
Channel Discharge
" Channel Slopa
Channel Side Slopes -
* Channel Bottom Width
Channel Roughness
" ‘Channel Flow Depth
Channel Freeboard
Channe! 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
Cutvert area required
Culvert width
Number barrels
Barrel width
Cuivert Concrete Area
Culvert number
Culvert Length
Tatal Culvert Concrete, CY

115-107

5139 Feet
2148 ¢fs
0.0005 Feet/Foot
6 Fest/Foot

185 feet calculated
0.04
4.8 Fest (From Master Plan)
1.2 Feet (From FCD Standards)
" 6 Feet
1326
252,382 Cubic Yards
258 Feat
257 Feet
304 AC Channel Cnly
30.3 AC Channel Only
50.0 feet assumes 25 fest both sides
307 Feet
36.2 Inciudes maintenance ROW
238 Square Feet -
48 Fest {Assumes 4-foot height)
6 .
8 Feet
145 Squara Feet
2
110 Feet
1181 Cubic Yards
1026.24

1.217006887

110f14
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. ALTERNATIVE 6
AVONDALE DRCC, 100-YEAR 2-HOUR RETENTION, 100 YEAR CULVERTS IN PHOENIX

ITEM : . QUANTITY UNIT UNIT COST
Channel Excavation Volume 252,382 CY § 6
Channel Landscaping 324 AC - § 78,408
Channel Area* - 36.2AC $ 100,000
Culvert Concrete 1181 CY § = 669
Maintenance Road** - 38AC -§ 28314
Total Cost

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

115-107.

COST
$1,514,292
$ 2,540,419
$ 3,620,000
$- 790,089
$ 107,593
$ 8,572,393

CHANNEL EXCAVATIONTOST
CHANNEL LANDSCAPING COST
LAND COST :
CULVERT COST :
MAINTENANCE ROAD COST
TOTAL COST

120f14



ALTERNATIVE 6

AVONDALE DRCC, 100-YEAR 2-HOUR RETENTION, 100 YEAR CULVERTS IN PHOENIX

PHOENIX CULVERTS

100-year culverts
83RD AVENUE
Number barrels
Barrel width
.. Culvert Concrete Area
. Culvert number
. Culvert Length
* Totat Culvert Concrete, CY

- 918T AVENUE
Number barrels
Barrel width
Culvert Concrete Arsa
Culvert number
Culvert Length

Total Culvert Concrete, CY

99TH AVENUE

Nurnber barrels

Barrel width

Culvert Concrete Area
Culvert number

Culvert Length

Total Culvert Concrets, CY

107TH AVENUE

Number bairsls

Barrel width

Ctilvert Concrete Area
Culvert number

Culvert Length

Total Culvert Concrete, CY

TOTAL CULVERT CONCRETE

Culverts

1
8 Feet
28 Square Feet
1
110 Feet
114 Cubic Yards

2
8 Foeet
50 Square Fest
1
110 Feet
204 Cublc Yards

3
6 Fesat

60 Square Feet

t
110 Feet
244 Cubic Yards

3
10 Fest
84 Square Feet
1
110 Feet

‘342 Cubic Yards

604 CY

669 $

604,776

130f14"
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ALTERNATIVE 6

{ l - AVONDALE DRCC, 100-YEAR 2-HOUR RETENTION, 100 YEAR CULVERTS IN PHOENIX
A

|

i

! ITEM : ' _ : UNIT UNIT COST

' Channel Excavation Volume ' CY : 6 - R C
| Channel Landscaping , AC 78408 Lo T
{I Channel Area** ‘ AC 100000 el e

! Culvert Concrete™* ' - R 3 668.75

Maintenance Road**™* S AC 28314

l Total Cost ‘ : ' J
I Unit Costs : ' _ 140f14




: 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:

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 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 AD:DED. '

THE BASIN#1 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. l

Au-.ki/ i e i _ l —

f
i
|

i
I
|
I
¥

|
README ' ' “1ofl4 ]I




_ ALTERNATIVE 7 _
AVONDALE DRCC, 100-YEAR 2-HOUR RETENTION, 10 YEAR CULVERTS IN PHOENIX

DRCC COST ESTIMATE SUMMARY . y
AVONDALE DRCC, 100-YEAR 2-HOUR RETENTION
10 YEAR CULVERTS IN PHOENIX

REACH " TOTAL COST, INCLUDING RIGHT OF WAY
Basin #1 $ 4,009,252
Downstream of Dysart $ 537,569
Dysart to El Mirage $ 4,851,909
El Mirage to 115th Avenue $ 8,630,726
145th to 107th . - $ 6,853,853
Avondale Subtotal : $ 24,892,309
Avondale Contingency 30% $ 7,467,693
Avondale Total $ 32,360,002
Phoenix Culverts o $ 435,519
Phoenix Contingency 30% $ 130,656
Phoenix Total $ 566,175
Total Cost $ 32,928,177

DRCC COSTIN DRCCCOSTIN DRCC TOTAL

AVONDALE PHOENIX cosT
WITH |
‘I CONTINGENGY 5 32360002 § . 566175 $ 3292677
: WITHOUT o -
CONTINGENCY $ 24892300 $ 435519 § 25,327,828
i
' SUMMARY - - o 2014 .




AVONDALE DRCC, 100-YEAR 2-HOUR RETENTION, 10 YEAR CULVERTS iN PHOENIX

Excavation
Landscaping
‘Right of Way
Basin #1 Right of Way
Culvert Concrete
‘Maintenance Road
Miscellaneous Items
Subtotal
Contingency %30
Total Cost ‘

SUMMARY

ALTERNATIVE 7

QUANTITY UNIT UNIT COST COST
507,005 Cubic Yards $ 6 $ 3,042,030
101.4 Acres $ 78408 $ 7,950,571
92.0 Acres $ 100,000 $ 9,200,000
137.0 Acres $ 8000 $ 822,000
3878.0 Cubic Yards $ 669 $ 2,504,382
14.6 Acres $ 28314 $ 413,384
$ 1,305,460
$ 25,327,828
$ 7,598,349
$ 32,926,177

30f14



ALTERNATIVE 7
AVONDALE DRCC, 100-YEAR 2-HOUR RETENTION, 10 YEAR CULVERTS IN PHOENIX

COST ESTIMATE FOR BASIN #1 DOWNSTREAM OF DYSART -

Basin Landscaping 2d0AC §$ 78,408 $ 1,881,792  GHANNEL LANDSCAPING COST

-

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

Drain Pipe 500LF % 5500 % 27,500 FROM DIBBLE

Manholes 2 EA 4500 $ 9,000 FROM DIBBLE

Headwall 1TEA § 1,100 § 1,400 FROM DIBBLE

inflow Spillway 253572 8F §$ 5 $ 1,267,860 FROM DIBBLE

TOTAL COST $ 4.009,252

Basin #1 40f14




"ALTERNATIVE 7

AVONDALE DRCC, 100-YEAR 2-HOUR RETENTION, 10 YEAR CULVERTS IN PHOENIX

COSTESTIMATE FOR DRCC FROM EL MIRAGE TO 115TH AVENUE
ASSUMING 100-YEAR CULVERTS IN PHOENIX

Channei Length
Channe! Discharge
Channel Slope
Channel Side Slopes
Channel Bottom Width
. ‘Channel Roughness
Channel Flow Deplh
Channel Freeboard
Channel Total Depth
Channel excavation area
Channel Excavation Volume, CY
Channe! Wetted Perimeter
Channel Top Width
Channel Landscape Area, AG
Channef 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

ELMIRAGE TO 115

9185 Fest
1520 cfs
0.0017 Feet/Foot
B Feet/Foot
62 fest ‘calcutated
0.04 L
4.7 Feel {From Master Plan}
1.2 Feet (From FCD Standards)
5.9 Feet
574.66
185491 Cubic Yards -
134 Feot
133 Fest
28.3 AC Channel Only
28.0 AC Channa! Only
50.0 feet assumes 25 feet boih sides
183 Fest
38.6 Includes maintenance ROW
171 Sguars Feet
34 Feet (Assumas 4-foot height)
5
7 Feet
112 Square Fest
3
110 Feet
1369 Cubic Yards
423.94

1.224903675

90f14




P o T ﬁii_._ - P i o

I
j
b

ALTERNATIVE 7
AVONDALE DRCC, 100-YEAR 2-HOUR RETENTION, 10 YEAR CULVERTS IN PHOENIX

ITEM QUANTITY UNIT UNIT COST
Channel Excavation Volime 195401 CY & 6
Channel Landscaping 319AC ' $ 78,40
Channe! Area® 386 AC $ 100,000
Culvert Concrete 1369 CY & 669
Maintenance Road** 6.7AC - $ 28314
Total Cost ‘

COST
$1,172,948
$ 2,501,215
$ 3,860,000
$ 915,861
$ 189,704

-$ 8,639,726

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

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

EL MIRAGE TO 115

CHARNEL EXCAVATION €0ST -

CHANNEL LANDSCAPING COST
LAND COST o
CULVERT COST

MAINTENANCE ROAD COST
TOTAL COST -

100f14



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

Channsl 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 Guivert Concrete, CY

115-107

5139 Feet
1625 cfs
0.0005 Fest/Foot
6 Feol/Foot
131 fest calculated
0.04 ‘
4.8 Feot (From Master Plan)
1.2 Feet (From FCD Standards)
6 Fest
1002
190,714 Cubic Yards
204 Feet
203 Fest
241 AC Channel Only
239 AC Gharinet Only
50.0 fest assumes 25 feet both sides
253 Feet
29.8 Includes maintenance ROW
180 Square Feet
36 Foet (Assumes 4-foot height)
4 .
9 Fest
107 Square Feet
2 .
110 Fest
872 Cubic Yards
767.04.

1.217423077

11o0f14
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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 260 AC -§ 78,408 $2,038,608 CHANNELLANDSCAPING COST ..
Channel Area® 298 AC § 100,000 32,980,000 LAND COST

Culvert Concrete 872CY ¢ 669 $ 583,368 CULVERTCOST

Maintenance Road** 38AC § 28,314 $ 107,593 MAINTENANGE ROAD COST

Total Cost - $ 6,853,853 TOTAL COST :

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

115107 120f14




ALTERNATIVE 8

FULL DRCC, 100-YEAR 2-HOUR RETENTION, STORM DRAIN IN 99TH AVENUE

Excavation
Landscaping
Right of Way
Basin #1 Right of Way
Cuivert Concrete
Maintenance Road
Miscellaneous ltems
99th Avenue Storm Drain
Subtotal
Contingency %30
Total Cost

SUMMARY

QUANTITY UNIT

879,611 Cubic Yards $
1932 Acres . - $
199.2 Acres 3
137 Acres 3
4,545 Cubic Yards $
30.0 Acres 3

78,408
100,000
6,000
669
28,314

UNIT COST COST
6

R ARALA AR DHH

5,277,666

15,148,426

19,920,000
822,000
3,040,605
849,420
1,305,460
8,452,820
54,816,397
16,444,919

71,261,316

30f27
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ALTERNATIVE 8
FULL DRCC,-"I__OO—YEAR(ZHOUR RETENTION, STORM DRAIN IN 99TH AVENUE

COST ESTIMATE FOR BASIN #1 DOWNSTREAM OF DYSART

Basin |.andscaping 24.0 AC
Parcel Area 137.0 AC
Drain Pipe 500 LF
Manhotes 2 EA
Headwall 1EA
Inflow Spillway 253572 SF
TOTAL COST
Basin #1

$78,408 $1,881,792
$ 6,000 $ 822,000

$ 5500 $ 27,500
4500 $ 9,000
$ 1,100 $ 1,100

$ 5 $1,267,860

$ 4,009,262

CHANNEL LANDSCAPING COST
LAND COST -

FROM DIBBLE

FROM DIBBLE

FROM DIBBLE

FROM DIBBLE

40f27




ALTERNATIVE 8 o
FULL DRCC, 100-YEAR 2-HOUR RETENTION, STORM DRAIN IN 99TH AVENUE

COST ESTIMATE FOR DRCC DOWNSTREAM OF DYSART
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
Channe! Freghoard
Channel Total Depth
Channel excavation area
Channel Excavation Volume, CY
Channel Wetted Perfmeter
Channel Top Widih
Channel Landscape Area, AC
Channel Total Area
Maintenance ROW, FT
BRCC Total ROW Width
DRCC Total Area, AC
Culvert arsa required
Culvert width
Number barrels
Barre! width
Culvert Concrete Area
Culvert number
Culvert Length
Total Culvert Concrete, CY

DOWNSTREAM OF DYSART

500 Fest
847 cfs

- 0.0014 Fest/Foot

6 Feet/Foot . ‘

32 feet calculated

0.04 _
4.7 Feet (From Master Pian)

1.2 Feat (From FCD Standards).
5.9 Foet

397.66

7,364 Cubic Yards
104 Feet
103 Feet
1.2 AG 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
14 Faet (Assumes 4-foot height)
2
10 Feet
61 Square Feet
0.6
110 Feet
124 Cubic Yards

50f2_7
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ALTERNATIVE 8
FULL DRCC, 100-YEAR 2-HOUR RETENTION, STORM DRAIN IN 89TH AVENUE

ITEM QUANTITY UNIT UNIT COST COST

Channel Excavation Volume 73684 CY § 6 $ 44,184
Channel Landscaping 14AC $ 78408 $ 109,774
Channel Area” 1.8 AC $ 100,000 § 180,000
Culvert Concrete 124cy  $ - 669 $ 82,956
Maintenance Road** 04AC $ 28314 $ 11,326
Total Cost $ 428,237

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

DOWNSTREAM OF DYSART

CHANNEL EXCAVATION COST

CHANNEL LANDSCAPING COST

LAND COST

CULVERT COST
MAINTENANCE ROAD COST
TOTAL COST

6of27




. ALTERNATIVE 8 | |
FULL DRCC, 100-YEAR 2-HOUR 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 T

Channsl Length 5026 Feot

Channel Discharge 1085 cfs

Channel Slope 0.0014 Fest/Foot

Channel Side Slopes 6 Fest/Foot

Channel Bottom Width 46 fest calculated
Channel Roughness 0.04

Channel Fiow Depth
Channel Freeboard

4.7 Feel {From Master Plan)
1.2 Fest (From FCD Standards} .

Channel Fotal Depth 5.9 Feet’

Channel excavation area 480.26

Channel Excavation Volume, CY 89,400 Cubic Yards -

Channel Watted Perimster 118 Feet

Channel Top Width 117 Feet e

Channel Landscape Area, AC 13.6 AC Channel Only S

Channsl Total Area 13.5 AC Channel] Only

‘Malntenance ROW, FT 50.0 feet assumas 25 feet bolh sides ;
DRCC Total ROW Width 167 Feel

DRCC Total Area, AC
Culvert area required

19.3 Includes maintenance ROW
122 Square Feet

Culvert width 24 Feet (Assumes 4-foot height) '
Number barrels 3 s
Barrel width 8 Feet

Culvert Concrete Area 76 Square Feet o
Culvert number 2 l
Cujvert Length 110 Feet ‘

Total Culvert Concrete, CY

DYSART TO EL MIRAGE

619 Cubie Yards

. Tof2y




I

.s-—-II—l--fk e e, ﬁ_ fogrm i e i R P R W P — P F—— [ —— e

ALTERNATIVE 8
FULL DRCC, 100-YEAR 2-HOUR RETENTION, STORM DRAIN IN 99TH AVENUE

ITEM QUANTITY UNIT. UNIT COST

Channel Excavation Volume 89,400 CY $ 6
Channel Landséaping 156 AC $ 78,408
Channel Area™ 19.3AC $ 100,000
Culvert Concrete 619CY § 669
Maintenance Road** 37AC $ 28314
Total Cost

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

DYSART TO EL MIRAGE

COST.
$ 536,400
$ 1,223,165
$ 1,930,000
$ 414,111
$ 104,762
$ 4,208,438

CHANNEL EXCAVATION COST - .
CHANNEL 1 ANDSCAPING COST
LAND COST 5

CULVERT COST
MAINTENANCE ROAD COST -
TOTAL COST

8of27



ALTERNATIVES .
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

Channe! Length 9185 Fest

Channel Discharge 97Y cfs AVERAGE
Channel Slope 0.0017 Fest/Foot

Channel Side Slopes 6 Feet/Foot ‘
Channel Bottom Width 34 feet calculated
Channe! Roughness 0.04

Channsl Flow Depth
Channe} Fresboard

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

Channesl Total Depth’ 5.9 Feat

Channel excavation area 409.46

Channe! Excavation Volume, CY 139,292 Cubie Yards

‘Channel Wetted Perimeter 106 Fest

- Channel Top Width 105 Feet

Channel Landscape Area, AC 224 AC Channel Only
Channel Total Area -22.1 AC Channel Only
Maintenance ROW, FT 50.0 fest assumes 25 festboth sides
DRCC Total ROW Width 155 Feet

PRCC Totat Area, AC
Culvert area required

32.7 Includes malnlénance ROW
110 Square Fest

Culvert width 22 Feat (Assumes 4-foot height)
Number barrels 3
Barrel width 8 Fest
Culvert Concrete Area 76 Square Feet
Culvert number 3
Culvert Length 110 Feet
Total Cuivert Concrate, CY 929 Cubic Yards
' 202.34

EL MIRAGE TO 115

Qof27




ALTERNATIVE 8
FULL DRCC, 100-YEAR 2-HOUR RETENTION, STORM DRAIN IN 99TH AVENUE -

ITEM QuANTITY UNIT UNIT COST
Channel Excavation Volume 139,282 CY § 6
Channel Landscaping 260AC $ 78408
Channel Area” 327 AC § 100,000
Culvert Concrete 929CY § 669
Maintenance Road*™ 87 AC $ 28314
Total Cost

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

EL MIRAGE TO 115

coST

$ 835752
$ 2,038,608
$ 3,270,000
$ 621,501
$ 189,704
$ 6,955,565

CHANNEL EXCAVATION GOST
CHANNEL LANDSCAPING COST
LAND COST '
CULVERT COST

MAINTENANGE ROAD COST
TOTAL COST

100f27




, ALTERNATIVE 8
FULL DRCC, 100-YEAR 2-HOUR RETENTION, STORM DRAIN IN 89TH AVENUE

- COSTESTIMATE FOR DRCC FROM 115TH AVENUE TO 107TH AVENUE
ASSUMING 100-YEAR, 2-HOUR RETENTION
DRCC IN AVONDALE AND PHOENIX.
STORM DRAIN IN 99TH AVENUE

Channel Length 5139 Fest

Channel Discharge 1144 ofs

Channel Slope - 0.0005 Fest/Foot

Channel Side Slopes 6 Feet/Foot :
Channel Bottom Width 88 foet " taleulated
Channel Roughness 0.04

" Channel Flow Depth
Channel Freeboard

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

Channel Total Depth 6 Fesl

Channel excavation area 744

Channel Excavation Volume, CY 141,608 Cubic Yards

Channel Wetted Perimeter 161 Feet

Channsl Top Width _ 160 Feot

Channe! Landscape Area, AC 19.0 AC Channel Only
Channel Total Area 18.9 AC Channel Only
‘Maintenance ROW, FT '50.0 feot assumas 25 feot both sides
DRCC Total ROW Width 210 Fest

DRCG Tota! Area, AC
Culvert area required

24.8 Includes maintenance ROW
127 Square Foet

Culvert width 25 Feet (Assumes 4-foot height)
Nurnber barrels 3
Barrel width 9 Feet
Culvert Concrste Area 82 Square Feet
Culvert numbaer 2
Culvert Length 110 Fest
Total Culvert Concrete, CY 668 Cublc Yards
560,64

115-107-

t1of27
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' ALTERNATIVE 8
FULL DRCC, 100-YEAR 2-HOUR RETENTION, STORM DRAIN IN 99TH AVENUE

ITEM QUANTITY UNIT UNIT COST
Channel Excavation Volume 141608 CY 5 8
Channel Landscaping - ' 210AC $ 78408
Channel Area* 248 AC $ 100,000
Culvert Concrete 668 CY § 669
Maintenance Road** 38AC § 28,314
Total Cost

* includes 50-foot Right 6f Way outside of channel proper.
**Two roads, 16-feet wide decomposed granite,

118-107

COST -

$ 849,648
$ 1,646,568
$ 2,480,000
$ 446,802
$ 107,503
- $5,530,701

CHANNEL EXCAVATION COST
CHANNEL LANDSCAPING COST
LAND COST

CULVERT COST
MAINTENANCE ROAD CCST
TOTAL COST

120f27




ALTERNATIVE 8
FULL DRCG, 100-YEAR 2-HOUR RETENTION, STORM DRAIN IN 99TH AVENUE

COST ESTIMATE FOR DRCC FROM 107TH AVENUE TO 99TH AVENUE
ASSUMING 100-YEAR, 2-HOUR RETENTION

DRCC IN AVONDALE AND PHOENIX

STORM DRAIN IN 99TH AVENUE

Channel Length 5165 Fest :
Channel Discharge 203 cofs AVERAGE
Channel Slope 0.0032 Feet/Foot
Channasl Side Slopes 6 Feet/Foot
" Channal Bottomn Width 22 feet calculated
- Channel Roughness 0.04

. 'Channel Flow Dapth
Channel Freeboard

4.6 Feat (From Master Plan)
1.3 Feet (From FCD Standards)

Channel Total Depth 5.9 Fest

Channel excavation area 338.66

Channel Excavation Volume, CY 64,669 Cubic Yards

Channel Wetted Perimeter 24 Feot

Channel Top Width 93 Fest

Channel Landscape Area, AC 11.1 AC Channel Only
Channel Total Arsa 11.0 AC Channel Only
Maintenance ROW, FT 50.0 feet assumes 25 feet both sides
DRCC Total ROW Width 143 Feot

DRCC Total Arsa, AC
Culvert area required

16.9 Includes maintsnance ROW
112 Square Fest

Culvert width 22 Feet (Assumes.4-foot height)
Number barrels. 3 : i
Barre! width 8 Feet
Culvert Concrate Area 76 Square Feat
Culvert number 2
Culvert Length 110 Feet
Totat Culvert Concrete, CY 619 Cubic Yards
228.16

107-99 -

130f27




ALTERNATIVE 8

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

107-99

ITEM QUANTITY UNIT UNIT COST COST

Channel Excavation Volume 64,659 CY § 6 $ 387,954
Channel Landscaping 131 AC $ 78408 $1,027,145
Channel Area* 169 AC $ 100,000 $ 1,690,000
Culvert Concrete 619CY $ - 669 $ 414,111
Maintenance Road** 38AC $ 28314 $ 107593
Total Cost :

$ 3,626,803

FULL DRCC, 100-YEAR 2-HOUR RETENTION, STORM DRAIN IN 99TH AVENUE .

CHANNEL EXCAVATION COST
CHANNEL LANDSCAPING COS
LAND COST o
CULVERT COST
MAINTENANCE ROAD COST -
TOTAL COST
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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 AVENUE

Channel Length ‘ 2778 Feet :

Chanriel Discharge 998 cfs 'l

Channel Slope _ 0.0027 Fest/Foot '

Channsl Side Slopes : 6 Feet/Foot : ‘

Channel Bottorn Width 26 foet - calculated- !.
- Channel Roughness 0.04 T :

. Channel Flow Depth 4.6 Feet (From Master Plan) '
Channel Freeboard 1.2'Feet (From FCD Standards) “.
Channel Totat Depth - 5.8 Feet i'
Channel excavation area 352.64 . )
Channel Excavation Volume, CY 36,283 Cubic Yards . S )
Channel Wetted Parimeter 97 Feat o :
Channsl Top Width 96 Feet
Channel Landscape Area, AC 6.2 AC Channel Only '
Channel Total Area 6.1 AC Channel Only
Maintenance ROW, FT 50.0 fest assumes 25 faet both sides
DRCC Total ROW Width 146 Feet ' '
DRCC Total Area, AC 9.3 Includes maintenance ROW
Culvert area required 114 Square Fest :
Culvert width 23 Fest (Assumes 4-foot height) .
Number barrels : 3 !
Barre! width 8 Feat
Culvert Concrete Area 76 Square Fest -
Culvert number 1.5 I
Culvert Length - ) 110 Feet ‘
Total Culvert Concrete, CY 464 Cubic Yards

|
99-BASIN . 150f27 .
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ALTERNATIVE 8

ITEM . QUANTITY UNIT UNIT COST COST

Channel Excavation Volume 36,283 CY - § 6 $§ 217,698
Channel Landscaping 73AC $ 78408 $ 572378
Channel Area* 93AC § 100,000 $ 930,000
Culvert Concrete A64CY $ - 662 $ 310416
Maintenance Road™” 2.0 AC $ 28314 $ 56,628
Total Cost $ 2,087,120

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

99-BASIN

FULL DRCC, 100-YEAR 2-HOUR RETENTION, STORM DRAIN IN 99TH AVENUE

CHANNEL EXCAVATION COST
CHANNEL LANDSCAPING COST
LAND COST :
CULVERT COST .
MAINTENANCE ROAD COST
TOTAL COST

160f27




ALTERNATIVE 8
FULL DRCC, 100-YEAR 2-HOUR RETENTION, STORM DRAIN IN 89TH AVENUE

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

DRCC IN AVONDALE AND PHOENIX

STORM DRAIN IN 99TH AVENUE

Channel Length 1079 -Feet
Channel Discharge. 998 ofs
Channel Stope - 0.002 Feal/Foot

" Channel Side Stopes 6 Feet/Foot .
Channel Bottorn Width 33 feet calculated
Channel Roughness 0.04 ’

Channe! Flow Depth 4.6 Feet {From Master Plan)
Channet Freehoard 1.2 Feet (From FCD Standards)
Channel Total Depth 5.8.Foet

Channel excavation area 393.24

Channel Excavation Volums, CY 15,7156 Cublc Yards

Channel Wetted Perimeter 104 Fest

Channe! Top Width 103 Feet

Channe! Landscape Area, AC 2.6 AC - Channel Only
Channel Total Area 26 AC Channel Only
Maintanance ROW, FT 50.0 feat assumes 25 feet both sldes
DRCC Total ROW Width 153 Feet

DRCC Total Area, AC
Culvert area required

3.8 Includes maintenance ROW
114 Square Faet

Culvert width 23 Fost {Assumes 4-foot hefght)
Number barrels 3

Barrel width 8 Fest

Cuivert Concrete Area 76 Square Feet

Culvert numbar 0

Culvert Length 110 Feet

Total Culvert Concrete, CY

BASIN-BASIN

¢ Cubic Yards

170f27




ALTERNATIVE 8
FULL DRCC, 100-YEAR 2-HOUR RETENTION, STORM DRAIN IN 99TH AVENUE

I
|
1'.

o ITEM . QUANTITY UNIT UNIT COST COST

' Channel Excavation Volume 15,715 CY . § 6 $ 94,200 CHANNEL EXCAVATION COST
Channel Landscaping 3.0AC $ 78408 §$ 235224 CHANNELLANDSCAPING COST
Channel Area* 38AC $ 100,000 $ 380,000 LAND cOST
Culvert Concrete ocy $ 669 $ - CULVERT COST ‘
Maintenance Road** 0.8AC $ 28314 $ 22651 MAINTENANGE ROAD GOST
Total Cost ' $ 732,165 TOTALCOST

e

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

BASIN-BASIN ' ' 180f27 -




ALTERNATIVE 8

FULL DRCC, 100-YEAR 2-HOUR RETENTION, STORM DRAIN IN 99TH AVENUE

COST ESTIMATE FOR DRCC FROM 95TH AVENUE BASIN TO 915T AVENUE
ABSUMING 100-YEAR, 2-HOUR RETENTION

BROG IN AVONDALE AND PHOENIX
STORM DRAIN IN 99TH AVENUE

Channel Length

Channel Discharge
Chiannel Slopes

Channel Side Slopes
Channel Boitorn Width
Channel Roughnass
Charmme! Flow Depth
Channa! Freeboard
Channe! Total Depth
Chanmel excavation area
Chanre! Excavation Volume, CY
Channe! Wetted Perirmeter
Channal Top Width
Chaone! Landscape Area, AC
Channet Total Area
Maintenance ROW, FT
DRCC Totat ROW Widih
DRGEC Total Area, AG
Cuivert avea required
Culvert width

Numbar barrels

Barrat width
Culvert Concrete Area
Cubvert number
Culvert Length
Total Culvert Concrele, CY

BASIN-O1

1250 Feet
1169 cfs
0.001 Feet/Foot
6 Feet/Foot
66 feel calculated
0.04 . .
4.8 Feet (From Master Plan)
1.2 Feet (From FCD Standards)
5.8 Fest ‘
584.64
27,067 Cubic Yards
137 Feet
136 Fest
3.9 AC Channel Only
3.9 AC Channel Only
50.0 feet assumes 25 foet both sides
186 Feet
5.3 Includes maintenance ROW
134 Square Fest
27 Feet {(Assumes 4-foot height)
3
9 Feet
82 Square Fest
0.5
110 Feet
167 Cubic Yards

190f27
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* Includes 50-foot Right of Way outside of channel proper. -
**Two roads, 18-feet wide decomposed granite.

BASIN-21

ITEM QUANTITY UNIT UNIT-COST

Channel Excavation Volume = 27,067 CY § . B
Channel Landscaping 44AC $ 78408
Channel Area* 5B3AC $§ 100,000
Culvert Concrete : 187 CY  §. 669
Maintenance Road™* 09AC § 28314
Total Cost ‘

 ALTERNATIVES
FULL DRCC, 100-YEAR 2-HOUR RETENTION, STORM DRAIN IN 99TH AVENUE

COST

$ 162,402
$ 344,995
$ 530,000
$ 111,723
$ 25483
$ 1,174,603

CHANNEL EXCAVATION COST
CHANNEL LANDSCAPING COST
LAND COST :
CULVERT COST
MAINTENANCE ROAD COST
TOTAL COST .

200f27 -




ALTERNATIVE 8
FULL DRCC, 100-YEAR 2-HOUR RETENTION, STORM DRAIN IN 98TH AVENUE

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

DRCC IN AVONDALE AND PHOENIX

STORM DRAIN IN 99TH AVENUE

Channet Length

5017 Feet

Channel Discharge 852 ¢fs AVERAGE
Channe! Siope 0.0007 Feet/Foot

Channe} Side Slopes 6 Feal/Foot

Channet Bottomn Width 50 foet . calculated
Channel Roughness 0.04

- Channel Flow Depth
Channel Freeboard

4.8 Feet (From Master Plan)
1.2 Fest {From FCD Standards)

Channel Total Dapth 6 Feet

Channel excavation area 516

Channsl Excavation Volume, CY 95,880 Cubic Yards

Channe!l Wetted Perimeter 123 Feet

Channel Top Width 122 Feet

Channel Landscape Area, AC 142 AC Channef Only
Channel Tolal Area 14.1 AC . Channel Only
Malntenance ROW, FT 50,0 fest assumes 25 fest both sides
DRCC Total ROW Width 172 Feet

DRCC Total Area, AC
Culvert arsa requirad

19.8 Includes maintenance ROW
95 Square Feet

Culvertwidth 19 Feet (Assumaes 4-fool helght)
Number barrels 2

‘Barrel width 10 Fest

Culvert Concrete Area ‘61 Square Foet

Culvert number 2

Culvert Length 110 Feet

Total Culvert Concrete, CY

91-83

497 Cublc Yards

21027
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ALTERNATIVE 8

FULL DRCC, 100-YEAR 2-HOUR RETENTION, STORM DRAIN IN 89TH AVENUE

ITEM QUANTITY UNIT UNIT COST COST

Channef Excavation Volume 95,880 CY $ 6 $§ 575,280
Channel Landscaping 161 AC. $ 78,408 $1,262,369
Channel Area’ 198 AC § 100,000 $ 1,980,000
Culvert Concrete 497 CY $-- 669 $ 332403
Maintenance Road** 37AC 3 28314 $ 104,762
Total Cost -~ - $ 4,254,904

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

91-83 -

CHANNEL EXCAVATION.CGOST .
CHANNEL LANDSCAPING COST

LAND COST

CULVERT COST
MAINTENANCE ROAD COST
TOTAL COST

220f27




FULL DRCC, 100-YEAR 2-HOUR RETENTION, STORM DRAIN IN 99TH AVENUE

ALTERNATIVE 8

COST ESTIMATE FOR DRCC FROM 83RD AVENUE TO 75TH 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 Bottorm Width

Channe! Roughness
Channe! Flow Depth
Channel Freeboard
Channel Total Depth
Channel excavation area
Channel Excavation Valume, 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 Concréte Area
Culvert number
Culvert Length
Total Culvert Concrete, CY

83-75

5739 Foet
534 cfs
0.0015 Fest/Foot
6 Fesl/Foot ;
12 fest -calculated.
0.04 . '
4.7 Feel (From Master Plan)
1.2 Feet (From FCD Standards)
5.9 Feet
279.66
59,443 Cubic Yards
84 Feet
83 Feet
11.1 AC Channel Only
10,9 AC : Charnel Only
50.0 fest assumeés 25 fest both sides
133 Feet
17.5 Includes maintenance ROW
60 Square Feet
12 Feat (Assumes 4-foot height)
2
6 Feet
45 Square Foet
25
110 Feet
458 Cublc Yards

230127
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ALTERNATIVE 8
FULL DRCC, 100-YEAR 2-HOUR RETENTION, STORM DRAIN IN 99TH AVENUE

ITEM : QUANTITY UNIT UNIT COST
Channel Excavation Volume 59,443 CY . § 6
Channel Landscaping 13.3AC § 78408
Channel Area* 175 AC § 100,000
Culvert Concrete 458CY $ .. 669
Maintenance Road™" 42AC - $ 28314
Total Cost :

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

83-75

COST
$ 356,658
$1,042,826
- $ 1,750,000
$ - 306,402
$ 118,919
$ 3,574,805

CHANNEL EXCAVATION COST

CHANNEL LANDSCAPING COST

LAND COST

CULVERT COST .
MAINTENANCE ROAD COST -
TOTAL COST

240027



ALTERNATIVE 8
FULL DRCC, 100-YEAR 2 HOUR RETENTION, STORM DRAIN IN 89TH AVENUE

COST ESTIMATE FOR DRCC 95TH AVENUE BASIN
QUANTITIES ARE FROM DIBBLE MASTER PLAN

ITEM L QUANTITY UNIT UNIT COST COST :
Basin Excavation Volume 202,900 CY § 6 $1,217,400 CHANNEL EXCAVATION COST.
Basin Landscaping 480AC $ 78408 $3,763,584 CHANNEL LANDSCAPING COST
Parcel Area 48.0 AC $ 100,000 $4,800,000 LANDCOST
‘Total Cost - : $ 9,780,984 TOTAL COST
05 BASIN

- 2bof27
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7 ALTERNATIVE 8
FULL BRCC, 100-YEAR 2-HOUR RETENTION, STORM DRAIN IN 99TH AVENUE

Pipe Design of Conceptual 99th avenue Storm Drain
and Approximate Cost Estimate

l.ocation Discharge (cfs slope mannings design D in ineh _ Length Cost per Linear Foot. Total Cost
(Adapted From City of -
Phoenix Data)
: : ft

railroadﬁuckeye 82 0.00248354 0.013 54 2414 $ 178 $429,692.00

Lower Buckeye 474 0.00246354 0.043 102 5327 $ 416 $2,216,032.00
DRCC 607 0.002456354 0.013 108 2618 3 446 $1,167,628.00 |}

DRCC to broadway 607 ' 0.00248354 0.013 108 2558 $ 446 $1.140,868.00
Southern T 745 0.00246354 - 0.013 114 5360 5 476 $2,551,360.00

Gila river 745 0.00246354 0.013 114 1990 $ 476 | $947,240.00
$8,452,820.00

20267

. $417.07

99STORM DRAIN . ‘ C . . - : - A - S - 2060f27




ALTERNATIVE 8
FULL DRCC 100-YEAR 2-HOUR RETENTION, STORM DRAIN IN 99TH AVENUE

-[TEM UNIT UNIT COST

i
Channel Excavation Volume . cYy 6
Channel Landscaping AC 78408
Channel Area™ AC 100000 '
Culbvert Concrete™™ ‘ cy 668.75 !
Maintenance Road™"* AC 28314
Total Cost

* Assumes 1-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 ' ' ' 27027
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- | | LEGEND

A*
25 FT —— 1= B* = Lo 25 FT —= , ‘ 1
l—-— 16 FT —m -* lt— 16 FT —-—I . y .
- N \V4 — - — — - TOP WIDTH BOTTOM WIDTH  NEW CHANNEL
A N — VAN T '
ACCESS ROAD 6 ? i ACCESS ROAD |
£ N S S NEW DETENTION BASIN SLOPE
TYPICAL DRCC CHANNEL SECTION
NOT TO SCALE : NEW DRAIN PIPE
']
|
!
- — NEW CULVERT
' _ —— — «— ——— ' NEW RIGHT—OF-WAY LINE
DRCC CHANNEL DIMENSIONS (SEE NOTES) .
CHANNEL REACH DESIGN | CHANNEL SLOPE, *DIMENSION NOTE | — — — == RIGHT—OF—=WAY LINE
DISCHARGE, IN| IN FEET PER .
CFS FOOT A B ¢ b E
: RIGHT OF | CHANNEL TOP |FREEBOARD,. IN| FLOW DEPTH. | CHANNEL BOTTOM T - PROPERTY LINE
WAY WIDTH, | WIDTH, IN FEET |  FEET IN FEET WIDTH, IN FEET . :
| | . IN FEET | - ' ) PARCEL NUMBER
DOWNSTREAM OF DYASRT ROAD (SHEE[S 3,069 0.0014 277 227 1.2 4.7 156 . : g ‘
4 AND 14) , . : _
, , : . oS === EXISTING ROAD -
DYSART. ROAD TO EL MIRAGE ROAD 3,069 0.0014 277 227 1.2 4.7 156 . .
(SHEET 5) . i - o J— )
EL MIRAGE ROAD TO SUNLAND CHANNEL 1,645 0.0017 190 140 1.2 4.7 69 - 1410 — EXIST. INDEX CO!\?TOUR
(SHEET 6) a ‘ : i
SUNLAND CHANNEL TO 115TH AVENUE | 1,205 0.0017 167 117 1.2 47 46 T EXIST. INTERMEDIATE CONTOUR
(SHEETS 6 70 8) ’ . _ N \
115TH AVENUE TO 107TH AVENUE 1,318 0.0017 171 121 1.2 4.8 49 ' — EXISTING . UTILITY
(SHEET 9) ‘
(\\fv-\ " RELOCATION UTILITIES
o
: R EXISTING POWER POLE
DRCC REINFORCED CONCRETE BOX CULVERT DIMENSIONS
- | 3
DESIGN : CULVERT CULVERT : ' : o [ EXISTING STRUCTURE
CULVERT ROADWAY CROSSING pisCHARGE, | MEADWATER. | v, v | wiDTH, N NUMBER OF  LLENGTH, IN FEET | E ! E
, IN CFS - FEET FEET
DYSART ROAD (SHEET 5) 3,089 5.9 9 ] 110 , ENVIRONMENTAL SITE
EL MIRAGE ROAD (SHEET 6) 2,654 5.9 4 10 110
BROADWAY ROAD (SHEET 8) 1,205 5.9 4 4 110 ) :
AVONDALE BOULEVARD (SHEET 8) 1,318 5 4 5 211 NOTE: |
pp— Ty 75 = y > 170 1. ENTIRE RIGHT OF WAY MINUS ACCESS ROADS TO BE LANDSCAPED.
AVENUE (SHEET 10} _ ACCESS ROADS 47 ABC. RIGHT OF WAY iS MINIMUM REQUIRED FOR
95TH AVENUE (SHEET 11) - 388 7 4 1 110 DRAINAGE PURPOSES. ADDITIONAL RIGHT OF WAY MAY BE REQUIRED FOR
RECREATION AESTHETIC PURPOSES.
91ST AVENUE (SHEET 12) 862 7 4 10 2 110
83RD AVENUE (SHEET 13) 345 | 7 4 8 1 110

[ —
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DURANGO REGIONAL CONVEYANCE CHANNEL
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e A¥ o
. o5 FT ._:14._ B _.J_, 25 FT SUNLAND CHANNEL REINFORCED CONCRETE BOX CULVERT DIMENSIONS
l-.— 6 FT -—l _ ‘* L 16 FT —»-I DESIGN" : CULVERT | CULVERT ‘
. ‘ _ CULVERT ROADWAY CROSSING | DISCHARGE, | PEADWATER. }\\righy “in | wipry, v | NUMBER OF | LENGTH,
T =\ AV £ g IN oFs " | -IN FEET FEET CEET BARRELS | IN FEET
1 h D* = i / - .
/ - : 1,207 . 5.9 6 9 1,
ACCESS ROAD 6 ACCESS ROAD SUNLAND AVENUE (SHEET 16) ‘ _ 1,388
| 107TH AVENUE (SHEET 17) 919 5.9 4 8 110
~ B 99TH AVENUE (SHEET 17) 303 | 59 4 8 110
TYPICAL 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 ¢ D- E
RIGHT OF | CHANNEL |FREEBOARD,| FLOW CHANNEL
WAY WIDTH, | TOP WIDTH,{ IN FEET | DEPTH, BOTTOM .
IN FEET IN FEET | N FEET | WIDTH, iN
DRCC TO 115TH AVE. (SHEET 15) 1,207 0.0008 159 134 1.4 5.5 51 .
115TH AVE TO 107TH AVE. (SHEET 16) 1,207 0.0022 160 110 1.2 47 39
107TH AVE. TO 99TH AVE. (SHEET 17) 919 0.0018 151 101 1.2 4.7 30
EXISTING GROUND (APPROXIMATE) -
—-—-\---m-—-——- i . i AL s e e e e e S e e —— e _?_-—-—-.—m——.——..—.-_.._..... m———-*-—-—‘-—“—‘-—'—— * 7
6.0 FT = AN
EXCAVATION DEPTH - 5.0 FT « | 50 FT AT
WITH FREEBOARD 81 AF ACTIVE STORAGE MAX DEPTH \;L CULVERT <>
SN ]
? BASIN BOTTOM ——/ ? g f b
| | | " EXCAVATE SIDE OF EXISTING
LANDSCAPED DETENTION BASIN B—B (SEE SHEET 1) €HANNEL TG MEET BASIN BOTTOM .
NOT TO SCALE :
EXISTING GROUND (APPROXIMATE)
— e ___________,..______\._,.} _________________ ,} _____ _ NOTE:
N\ r N ‘ 7 1. ENTIRE RIGHT OF WAY MINUS ACCESS. ROADS TO BE LANDSCAPED.

; L 6.(}v FT

6

81 AF ACTIVE STORAGE

5.0 FT
MAX DEPTH

BASIN BOTTOM —/

LANDSCAPED DETENTION BASIN A—A (SEE SHEET 11)

NOT TO SCALF

__]1 | 2.

ACCESS ‘ROADS 4| ABC.

ON ONE SIDE ONLY

RIGHT OF WAY IS MINIMUM REQUIRED FOR
DRAINAGE PURPOSES.  ADDITIONAL RIGHT OF WAY MAY BE REQUIRED FOR
RECREATION: AESTHETIC PURPOSES.

SUNLAND CHANNEL, DRCC TO 115TH 25 FOOT RIGHT OF WAY AND ACCESS

L

@
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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 fromi the recommended
plan HEC-1 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
uncertamty of the chosen design flow rate given future development.

107® Avenue

DRCC Channel | Design Design Flow Rate Discussion
Reach Flow
Rate (cfs)
Downsiream of | 3,069 This discharge is the modeled flow rate calculated for
Dysart Road oo .the DRCC just downstream of Dysart Road.
| Dysart Roadto | 3,069 This number is the modeled flow rate calculated for the

El Mirage Road DRCC just upstream, east, of Dysart Road.

El Mirage Road | 1,645 This number is the modeled flow rate calculated for the

to Sunland | DRCC just upstream, east, of El Mirage Road.

Channel : : o : :
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 storm water to enter the DRCC
upstréam of El Mirage Road could be to increase the
design discharge in this reach.

Sunland Channel | 1,205 Same as El Mirage Road to Sunland Channel comments.

to 115" Avenue

‘ This is the modeled flow rate calculated for the DRCC.

just downstream, west, of 115™ Avenue.

115" Avenue to | 1,318 This is the modeled flow rate calculated for the DRCC

just downstream, west, of 107" Avenue.




Design Flow Rate Discussion

DRCC Culvert | Design
Flow
Rate (cfs) '
Dysart Road 3,068 { This is the modeled flow rate calculated for the DRCC
: - just downstream, west, of Dysart Road.
El Mirage Road | 1,645 See DRCC Channel Reach El Mirage Road to Sunland
Channel comments,
| This is the modeled flow rate calculated for the DRCC
just upstream, east, of El Mirage Road.
Broadway Road | 1.205 See DRCC Channel Reach El Mirage Road to Sunland
Channel corhments,
This number is the modeled flow rate calculated for the
) _ DRCC just downstream, west, of 1 15™ Avenue.
| 115" Avenue 1,318 This is the modeled flow rate calculated for the DRCC
just downstream, west, of 107" Avenue,
107" Avenue 775 Approximate 10-year discharge estimated as a fraction
: of the 100-year flow rate at 107" Avenue.
Detention Basin | 388 This design dischaige allows 2 maximum release rate to
| : : achieve approximately 1,300 cfs at 107™ Avenue.
1 91* Avenue 862 Approximate 10-year flow rate for 91* Avenue.
83™ Avenue 345

| Approximate 10-year flow rate fOr §3rd Avenue.




l
i

Sunland Design Design Flow Rate Discussion
Channel Reach | Flow '
, Rate (cfs)

DRCCto 115" | 1,207 This is the modeled flow rate calculated for the Sunland

Avenue Channel just downstream of 1 15" Avenue.

115" Avenue to | 1,207 See DRCC to 115™ Avenue

107" Avenue .

107" Avenueto | 919 This is the modeled flow rate calculated for the Sunland

99™ Avenue Channel just downstream of 107% Avenue.

Suniand Design Design Flow Rate Discussion

Culvert Flow ', '

Rate {cfs)

Sunland Avenue { 1,207 Same as Sunland Channel Reach DRCC to 115™ Avenue

Culvert o _ , _ _
107" Avenue 919 Same as Sunland Channel Reach 107 Avenue to 99

Avenue.
99® Avenue 303 This i3 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#1 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 tof17




DESIGN DATA AND COST ESTIMATE FOR RECOMMENDED PLAN

RECOMMENDED PLAN
COST ESTIMATE
11/30/2005

COST SUMMARY

DRCC

Basin #1 R

Channel Downstream of Dysart
Channe! 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 Cuiverts

Phoenix Channels

Phoenix Subtotal

Phoenix Contingency 30%

Phoenix Total

DRCC Total

SUNLAND CHANNEL
Channel DRCC to 115th
Channel 115th to 107th
Channel 107th to 99th

Subtotal _

Contingency 30%

Total

CosT
5,187,202
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
9,187,131
2,759,139

11,966,270

52,886,496

2,728,993
6,388,214
4,542,594

13,659,801 .

4,097,940
17,757,741

Channel costs include associated culvert costs

DRCCCOSTIN PDRCCCOSTIN DRCCTOTAL

I AVONDALE PHOENIX ¢osT

] WITH CONTINGENCY $ 40930226 $ 11956270 $ 52886496
WITHOUT CONTINGENCY $ 31484789 $ 9197131 §  40.681.920 -

l SUMMARY ' 20f17




DESIGN DATA AND COST ESTIMATE FOR RECOMMENDED PLAN l

DRCC :

ITEM QUANTITY UNIT UNIT COST COST . percent [
Channel Excavation 530,832 CY § 6 % 3,184,992 8% l
Channe! Landscaping 817 AC $ 78,408 $ 6,405,934 16%

Channel Area* 98.0 AC $ - 150,000 $ 14,700,000 36% :
Culvert Concrete 2,881 CY § 869 $ 1,927,389 5% I
Maintenance Road™* 1863 AC § 28314 § 461,518 1%

BFC Replacement 5,506 LF 148 814,888 ,
Basin #1 $ 5,187,292 13% .
99 Basin r$ 7,563,049 19%

Phoenix Culverts $ 436,857 1%

Subtotal $ 40,681,919

Contingency 30% $ 12,204,576 '

Total % 52,886,495

Sunland Channel : o l
ITEM QUANTITY UNIT UNIT COST .COST percent

Channel Excavation 202073 CY % 6-% 1,212,438 9%

Channel Landscaping 345 AC % 78,408 . $ 2,705,076 - 20% o
Channel Area* 420 AC $ 150,000 - $ 6,300,000 46% l
Culvert Concrete 4828 CY §% 669 $ 3,229,932 24%
Maintenance Road** 75 AC § 28314 § 212,355 2% -
Subtotal 3 13,659,801 ' l
Contingency 30% $ 4,097,940

Total $ 17,757,741 ,

* Includes 50-foot Right of Way outside of channel proper. ' l
*Two roads, 16-feet wide decomposed granite.
SUMMARY - | . 30f7 I




DESIGN DATA AND COST ESTIMATE FOR RECOMMENDED PLAN

RECOMMENDED PLAN

11/30/2005

I COST ESTIMATE FOR BASIN #1 DOWNSTREAM OF DYSART

' Basin Landscaping 24 AC $78,408 $1,881,792

p Parcel Area 137 AC $10,000 $1,370,000

I Drain Pipe 4230 LF  $148.00 § 626,040
Manholes 9 EA 4500 $ 40,500
Headwall 1EA § 1,100 $ 1,100
Inflow Spillway 253572 SF & 5 $1,267,860
TOTAL COST $5,187,292

1

‘l Basin #1 ' - 4of17

i




DESIGN DATA AND COST ESTIMATE FOR RECOMMENDED PLAN

RECOMMENDED PLAN
COST ESTIMATE

DRCC CHANNEL DOWNSTREAM OF DYSART

Channel Length

Channe! Discharge

Channel Slope

Channel Side Slopes

Channel Bottom Width
Channel Roughness
Channel Flow Depth
Channel Freeboard
Channet Total Depth
Channel excavation area
CThannel 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

Channel Excavation
Channel Landscaping
Channel Area®
Culvert Concrete
Maintenance Road**
Total Cost

QUANTITY  UNIT

500 Feet
3069 cfs
0.0014 Feet/Foot
6 Feet/Foot
156 Feet
-0.04
4.7 Feet
1.2 Feet
. B.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

UNIT COST COST

20,912 CY $ 6 $ 125472
2.8 AC $ 78,408 $ 219,542

3.2 AC $ 150,000 $ 480,000
804 CY $ 669 $ 604,776
04 AC $ 28314 § 11,326

$ 1,441,116

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

DOWNSTREAM OF DYSART

50f17

[
1
f




i
i
;l

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 Velum
Channel Wetted Perimeter
Channel Top Width
Channel Landscape Area
Channel Total Area
Maintenance ROW

DRCC Total ROW Width
DPRCC 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

Channel Excavation
‘Channel Landscaping
‘Channel Area*
Culvert Concrete

- Maiftenance Road**

Total Cost

* Includes 50-foot Right of Way oufside of channel proper.

5136 Feet
3069 cfs
0.0014 Feet/Foot
6 Feet/Foot
156 Feet
0.04
4.7 Feet
1.2 Feet
5.9 Feet
1129.26 Square Feet

214,810 Cubic'Yards -

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 (4-foot height) .

g
9 Feet

222 Square Feet
0

110 Feet

0 Cubic Yards -

QUANTITY UNIT
214,810 CY

28.9 AC

32.7 AC
0 CY .

3.8 AC

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

DYSART TO EL MIRAGE

e B L L

6
78,408
150,000
669
28,314

$

$
$
0
$
$

UNIT COST -COST

1,288,860
2,265,991
4,905,000

107,593
8,567,444

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
Channe! 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

COST ESTIMATE

ITEM _
Channel Excavation Volum
Channel Landscaping
Channel Area*

Culvert Concrete
Maintenance Road**

Total Cost

QUANTITY  UNIT

2262 Feet
1645 cfs
0.0017 Feet/Foot
6 Feet/Foot
62 Feet

0,04
4.7 Feet
1.2 Feet
5.9 Feet

615.96 Square Fest
51,604 Cubic Yards
141 Feet
140 Feet .
7.3 Acres
7.3 Acres .

50.0 Feet (25 feet both sides)
190 Feet ‘
9.8 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

UNIT COST COST

51,604 CY $ 6 $ 309,624
8.2 AC $ 78,408 § 642,946
9.9 AC $ 150,000 $ 1,485,000
766 CY $ 669 $ 512,454
1.7 AC $ 28314 $ 48,134

$ 2,998,158

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

EL MIRAGE TO SUNLAND

7of17
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DESIGN DATA AND COST ESTIMATE FOR RECOMMENDED PLAN

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
Channe| Excavation Volum
Channel Wetlted Perimeter
Channei 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

ITEM

Channel Excavation Volum
Channel Landscaping
Chaninel Area*

Culvert Concrete
Maintenance Road**

Total Cost

QUANTITY UNIT

6778 Feet
1205 cfs
0.0017 Feet/Foot
' 6 Feet/Foot
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 Fest
26.0 Includes maintenance ROW
127 Square Feet
32 Feet (Assumes 4-foot height)
4
8 Feet
94 Square Feet
1
110 Feet
383 Cubic Yards

UNIT COST COST

120,563 CY $ 6 $ 723,378
21.0 AC $ 78408 $ 1,646,568
26.0 AC $ 150,000 $ 3,900,000
383 CY $ 669 $ 256,227
5.0 AC $ 28314 $ 141,570

’ $ 6,667,743

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

SUNLAND TO 115

8of17




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 Fresboard
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
PRCC Total Area, AC
Culvert area required
Culvert width
Number barrels
Barrei width
Culvert Concrete Area

- Culvert number
Culvert Length
Total Culvert Concrete, CY

iTEM

Channel Excavation Volum
Channel Landscaping
Channesl Area*

Culvert Concrete
Maintenance Road**
Replace BFC w/ 48" RCP
Total Cost

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

QUANTITY  UNIT

5403 Feet
1318 cfs
0.0017 Feet/Foot
6 Feet/Foot
49 feet - calculated
0.04 '
4.8 Feet (From Master Plan)
1.2 Feet (From FCD Standards)
6 Feet -
510
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 Fest .
106 Square Feet
1
211 Feet -
828 Cubic Yards

UNIT COST COST

102,057 CY $ 6 $ 612,342
17.2 AC $ 78,408 $ 1,348,618 ..
21.2 AC $ 150,000 ‘$ 3,180,000
828 CY $ 669 § 553,932
4.0 AC $ 28314 $ 113,256
5506 LF . $ 148 $ 814,888

5

6,623,036

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

115-107

Qof17




DESIGN DATA AND COST ESTIMATE FOR RECOMMENDED PLAN

RECOMMENDED PLAN

COST ESTIMATE

PHOENIX CHANNEL UPSTREAM OF 107TH AND 918T

ASSUME SAME CHANNEL AS ALREADY IN PLACE DOWNSTREAM OF 99TH

CHANNEL LENGTH ASSUMED (1300FT UPSTREAM QOF 107TH, 600FT UPSTREAM OF 91ST)

il Channel Length - 1900 Fest .

; Channel Side Slopes 3.2 Feet/Foot

. Channel Bottom Width 20 Feet

‘l Channel Total Depth 7 Feet

E Channel excavation area 296.8 Square Feet
Channel Excavation Volum 20,886 Cubic Yards

Channel Wetted Perimeter 67 Feet .

l “Channel Top Width 65 Feet

' Channel Landscape Area : 2.9 Acres.

, - Channe! Total Area 2.8 Acres

.l Maintenance ROW 50.0 Feet (25 feet both sides)

‘ DRCC Totai ROW Width 115 Feet

- DRCC Total Area 5.0 Acres (Includes maintenance right of way)

I COST ESTIMATE ' '
ITEM QUANTITY UN]T UNIT COST COST

¢ Channel Excavation 20,886 CY . -$ - 68 % 125316

l Channel Landscaping - . 3.6 AC $ 78,408 § 282,269

- Channel Area* 50AC . -$ 150,000 $ 750,000
Maintenance Road*™* 1.4 AC $ 28314 §% 39,640
Total Cost ' $

1,197,225

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

I

j ‘
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DESIGN DATA AND COST ESTIMATE FOR RECOMMENDED PLAN

i

COST ESTIMATE FOR 95th Avenue Basin ‘

EXCAVATION 161,446 CY $§ 600 §$ 968,676 l

Basin Landscaping 277 AC $ 78408 $ 2,171,902

Parcel Area 292 AC $150,000 $§ 4,380,000

MAINTENANCE ROAD 15AC $ 28,314 § 42,471 I

TOTAL COST $ 7,563,049 I
95 Basin | 110f17 I
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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 nimber

Cuivert Length

Total Culvert Concrete, CY

107TH AVENUE

Number barrels

Barrel width

Culvert Concrete Area
Culvert number

Culvert Length

Total Culvert Concrete, CY

RETENTION BASIN
Number barrels

Barrel width

Culvert Concrete Area
Culvert number

Culvert Length

Total Cuivert Concrete, CY

TOTAL CULVERT CONCR

Culverts

1
8 Feet

QCap

345

28 Square Feet -

1
110 Feet
114 Cubic Yards

2
10 Feet

1
110 Feet
236 Cubic Yards

2
9 Feet

1
110 Feet
220 Cubic Yards

1
9 Feet

30 Square Feet
1.

75 Feet

83 Cuybic Yards

653 CY

862
58 Square Feet

775

54 Square Fest

388

COST/CY TOTAL COST
$ 669 $ 436,857

12017




DESIGN DATA AND COST ESTIMATE FOR RECOMMENDED PLAN

COST ESTIMATE FOR SUNLAND CHANNEL FROM DRCC TO 1156TH AVENUE

Channe! L.ength

Channel Discharge
Channe! Slope

Channel Side Slopes
Channe! Bottom Width
Channet Roughness

- Channel Flow Depth
Channiel 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 Tota! 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 Feet/Foot
6 Feet/Foot
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 6ne sides
159 Feet
10.4 Includes maintenance ROW
113 Square Feet
28 Feet (Assumes 4-foot height)
4 .
7 Feet .
868 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
Channel Excavation Volum
Channel Landscaping
Channel Area*
Culvert Concrete
Maintenance Road**
Total Cost ‘

QUANTITY  UNIT

UNIT COST COST

67,274 CY $ 6 $ 403,644
9.4 AC - $ 78,408 $ 737,035
10.4 AC $ 150,000 $ 1,560,000

0CY $ 669 § -
1.0 AC $ 28314 $ 28,314
$ 2,728,993

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

SDRCCTO115
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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

Culvert design based on mannings using a slope of 0.0022. Culvert flowing full, checked inlet

3825 Feet
1207 cfs
0.0022 Feet/Foot
6 Feet/Foot
39 feet calculated
0.04
4.7 Feet (CALCULATEDY
1.2 Feet (From FCD Standards)
. 5.9 Feet
438.96 _
62,186 CubicYards
111 Feet
110 Feet .
9.7 AC Channel.Only
109 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 Cubic Yards

control. Culvert right of way width is 40 feet.

ITEM

Channel Excavation Volum
Channel Landscaping
Channel Area*

‘Culvert Concrete -
Maintenance Road**

Total Cost .

QUANTITY UNIT

62,186 CY $ 6 $
11.2 AC $ 78,408 '$
14.0 AC $ 150,000 --$
4421 €Y $ 669 §

2.8 AC $ 28,314 $
$

* Includes 50-foot Right of Way cutside of channel proper.
**Two roads, 16-feet wide decompaosed granite.

S115TH 70 107TH

UNITCOST COST

373,116
878,170
2,100,000
2,957,649
79,279
-6,388,214

140f17




DESIGN DATA AND COST ESTIMATE FOR RECOMMENDED PLAN

COST ESTIMATE FOR SUNLAND CHANNEL FROM 107TH AVENUE TO 88TH AVENUE

Channel Length

Channel Discharge

Channel Slope

Channel Side Slopes
Channel Bottom Width
Channel Roughness
Channe! Flow Depth

Channel Freeboard

Channel Total Depth

Channetl 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 BiSCF
Culvert area required

Culvert width

Number barrels

Barrel width

Culvert Concrete Area

Culvert number

Culvert Length

Total Culvert Concrete, CY

99TH AVE CULVERT DISCH/
Culvert area required

Culvert width

Number barrels

Barre] width

Culvert Concrete Area

© Culvert number

Culvert Length

Total Culvert Concrete, CY

5081 Feet
919 cfs
0.0018 Feet/Foot
6 Feet/Foot
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 féet both sides
151 Fest
17.6 Includes maintenance ROW'

919.0 CFS
97 Square Feet .
24 Feet (Assumes 4-foot height)
3
8 Feet .
72 Square Feet
1
110 Feet -
293 Cubic Yards

303.0 CFS
32 Square Feet ,
8 Feet (Assumes 4-foot height)
1 ) ‘
8 Feet _
28 Square Fest
1
110 Feet
114 Cubic Yards

ITEM QUANTITY UNIT

Channel Excavation Volume 72,613 CY $ 6 %
Channel Landscaping 13.8 AC $ 78,408 $
Channel Area® 17.6 AC $ 150,000 $
Culvert Concrete 407 CY 3 669 $
Maintenance Road™ 3.7 AC $ 28314 $
Total Cost $

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

8107TH TO 99TH

UNIT COST COST

435,678
1,089,871
2,640,000

272,283

104,762
4,542,594

i
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DESIGN DATA AND COST ESTIMATE FOR RECOMMENDED PLAN

DRCC DIMENSION SUMMARY

RECOMMENDED PLAN

DRCC CHANNEL " Channat Discharge Channel Length Channel Stope Channel Flew Depth Channel Total Depth  Channel Bottorn Width  Channel Top Width DRCG Total ROW Width
REACH cfs Fest Feel/Foot Feet Feat Feet Fest Fest
Downstream of Dysart 3 069 500 L 59 156 227 Lo R
Dysart to El-Mirage - - . i sl BAZE o L i R CooLeE . e T AT

EL MIRAGE TO SUNLAND 69 140 .
SUNLAND TO 115 R kRSN 74

115-107 121 171
SUNLAND CHANNEL

REACH

_SDRCCTON1G

i é 1
Nots: Manning's coefficient is 0.04. Sida slopas are 6:1,

DRCC CULVERTS Culver Discharge Culvert area requirad Culvert width Murnber ¢f Culvert Barrels Barrel width Culvert number Culvert Length
REACH cfs Sguare Fest Feot (§-foot height) Fest Feet
Downstream of Dysant 323

'115 107

SUNLAND CULVERTS
REACH
SDRCCTOHS

No!e ’ Culven heights ar

DIM SUMMARY ' 160f17




Unit Costs

DESIGN DATA AND COST ESTIMATE FOR RECOMMENDED PLAN

ITEM

Channel Excavation Volume
Channel Landscaping
Channel Area**

Cuivert Concrete***
Maintenance Road****

Total Cost

* Assumes 1-foot freeboard

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

*** Assumes three dnd a half 4 cell 8'x5' culveris

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

UNIT UNIT COST

cYy
AC
AC
Cy

AC

6
78408
100000
668.75
28314

170f17
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Memorandem of Understanding
for the ,
"~ Downtown Buckeye Regional Basin and Storm Drain Project

(PCN 211.XX.31)
MOU FCD 2006U0XX

Maricopa County, a
own of Buckeye, an

regarding the development and implementation of the design, righ
construction management, and operation & maintenance of the. Downto

features of the PROJECT are depicted by Exhibit A to this MOU,

3. The following are the ﬁroposed drainage and infrastructure features that a

as the PROJECT, as set forth in detail in Exhibit B, attached hereto and

breinafter referred to
1 hereof:

I. A storm drain system in MC 85 from Miller Road to Apache Road and fr
of Monroe Avenue and MC 85 east of 9™ Street.
II. Two basins: one detention basin to be located in the vicifiity ofi Apache Rioad apnd M
basin outfall along Apache Road alignment to Beloat Road.
III. Channel improvements along 7™ Street.
IV. Channel improvements along Beloat.
V. Channel improvements along Apache Road.
VI. Channel improvements for an outfall to the Gi

Road to the divide

e Avemne and a

4. The DISTRICT and the TOWN
and sharing the PROJECT cosi$ .
will reimburse the TOWN fpf its sharg uporrconipletio

cootdinating the JECT management
JEGT cogts up front and the DISTRICT
CT. :

d tq provide the following benefits;
I.. The PROJEC ooding of gpprgxina 500 structures located throughout the
“historical” do Zey
II. The PROJECT will provide a positive putfalllinto
drainage outfall wi '
III. The PROJECT
1IV. The PROJEC]
including but 1

6. The estimated cost of bdesign, desi ght-of-way, utility relocations, construction, ard

. funding and associate

MOU FCD
03/09/06 6295242

construction manages
and the TOWN at 50

There is currently no

The TOWN will be th
for the PROJECT.,

The TOWN will be 15

. [The overall PROJECT cost will be shared by the DISTRICT
ve the estimated cost shall require written approval by both parties.

> in the current Capital Improvement Program, thus details on the
?d to be identified in the Project Inter-Governmental Agreement,

i ghts-'of-way acquisition, construction, construction management

sponsible foy the operation and maintenance of the PROJECT.

PCN Page [ of 3




EOEEither the TOWN or the DISTRICT may receive credit toward their PROFECT 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 costs
PROJECT. Internal administrative costs are not included as a part of PROJECT costs.

associated with the

shall have regularly
JECT meetings.

ent reflepts the muiunal

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. /\ Dite

MOU FCD PCN Page 2 of 3

03/09/06 6295242




Exhibit A

Bassline Rd_b1
WwiM s
o i
x :
T i i
L1M} = g % :
L = g
-k ] - & |
A — ‘ .
~ Irwin Ave J} _Beloat Rd
| '
' - e . e e e o
| - |
- ] |
[ S S \
i : ] !
A E'
4
-
U
LEGEND
/\/ Potential Storm Drain Alignments
A/ Potential Pipe Outfall Alignments _7
//\,/ Potential Open Channel Outfalls 1000 o {000 Fest
N/ Street Centerlines - N
MOU FCD _ PCN Page 3 of 3

03/09/06 629524.2




Memorandum of Understanding
* for the
Downtown Buckeye Regional Basin and Storm Drain Project

(PCN 211.XX.31)
MOU FCD 2006U0XX

1. This Memorandum of Understanding' (-"M.OU“) is between the Flood Control
political subdivision of the State of Arizona, hereinafter called the "DISTRIC
Arizona municipal corporation, hereinafter called the "TOWN".

Maricopa County, a
of Buckeye, an

features of the PROJECT are depicied by Exhibit A to this MOU,

anid hereinafier referred to
ral part hereof:

3. The following are the proposed drainage and infrastructure features that
as the PROJECT, as set forth in detail in Exhibit B, attached hereto and
I. A storm drain system in MC 835 from Miller Road to Apache Road and fr¢tn Baselind Road to the divide
of Monroe Avenue and MC 85 east of 9™ Street.
II. Two basins: one detention basin to be located in the vicifiity ofi Apache Road apd Monype Avenue and a
basin outfall along Apache Road alignment to Beloat Road.

IIL. Channel improvements along 7" Street.

1V, Channel improvements along Beloat.

V. Channel improvements along Apache Road.
VI. Channel improvements for an outfall to the Gi

coordinating the JECT management
JEGT costs up front and the DISTRICT
T

d tg proviide the following benefits:
50( /&tures located throughout the

I. The PROIJEC]
“historical” do|

II. The PROJEC]
drainage outfal

TII, The PROJECT
IV. The PROJEC]
including but 1

ght-of-way, utility relocations, construction, and
he overall PROJECT cost will be shared by the DISTRICT
estimated cost shall require written approval by both parties.

6. The estimated cost of
construction manager
and the TOWN at 50

ple inthe current Capital Improvement Program, thus details on the
quired to be identified in the Project Inter-Governmental Agreement.

7. There is currently no
funding and associate

8. The TOWN will be tl ights-of-way acquisition, construction, construction management

for the PROJECT.

9. The TOWN will be responsible foy the operation and maintenance of the PROJECT.

MOU FCD
03/09/06 6295242




BBCither 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 cosfd
PROJECT. Internal administrative cosis are not included as a part of PROJECT costs.

associated with the

12. The TOWN shall provide a full time Project Manager for the PROJECT and the
scheduled project meetings. The TOWN and the DISTRICT

shall have regularly
7 alternate hosfing the PROJECT meetings.

13. The DISTRICT and the TOWN acknowledge and understand that this docushent reflegts the njutual
understanding of the intention of the parties to the MOU, and is not legally binding onlthe Boatd of Directors of
the DISTRICT, the Board of Supervisors of Maricopa County, and the TO

IN WITNESS WHEREOF, the parties hereto have executed this Memorandum jof Underptanding,

Chief Engineer and General Manager,
Flood Centro! District of Maricopa County

Timothy S. Phillips P.E. Date

TOWN Manager,
TOWN of Buckeye

Carol Reynolds, P.E. Ddte

MOU FCD PCN Page 2 of 3
03/09/06 629524.2
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Memorandum of Understanding
for the
Downtown Buckeye Regional Basin and Storm Drain Project

(PCN 211.XX.31)
MOU FCD 2006U0XX

1. This Memorandum of Understanding ("MOU") is between the Flood Conirol
political subdivision of the State of Arizona, hereinafter called the "DISTRIC
Arizona municipal corporation, hereinafter called the "TOWN".

Maricopa County, a
of Buckeye, an

regarding the development and implementation of the design, righ
construction management, and operation & maintenance of the Downtown Buckeyg’Regional{Basin and Storm

ereinafter referred to
as the PROJECT, as set forth in detail in Exhibit B, attached hereto and made an injégfal pait hereof:

I. A siorm drain system in MC 85 from Miller Road to Apache Road and fig ing Road to the divide
of Monroe Avenue and MC 85 east of 9™ Street.
11 Two basins: one detention basin to be located in the vicy ‘ty ofiApache R g Avenue and a

HI. 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 es.'%e coozdinating the JECT management
- and sharing the PROJECT cost§ . JECGT costs up front and the DISTRICT
will reimburse the TOWN £ T,
5. This joint coordination afid implementationt of the PR is/designad tq provide the following benefits:
I. The PROJECT will reduce i 504 /Juctures located throughout the

“historical” dontown

II. The PROJECT will
drainage outfall withy

III. The PROJECT will 1
IV. The PROJECT will
including but not Limy

iver since there is no existing natural

6. The estimated cost of{the Pi
construction management is
and the TOWN at 50

. -‘ he overall PROJECT cost will be shared by the DISTR,ICT
e estimated cost shall require written approval by both parties.

7. There is currently no Distrig
funding and associated sche

8. The TOWN will be the lead
for the PROJECT.

9. The TOWN will be r¢sponsible foy the operation and maintenance of the PROJECT.

MOU FCD
(03/09/06 6295242

PCN Page 1 of 3




jEither 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 cosfd associated with the
PROJECT. Internal administrative costs are not included as a part of PROJECT costs.

shall have regularly
JECT meetings.

understanding of the intention of the parties to the MOU, and is not legally Yinding on|the Boatd of Directors of

the DISTRICT, the Board of Supervisors of Maricopa County, and the TO
IN WITNESS WHEREOF, the parties hereto have executed this Memorandum jof Und

tanding,

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. A

MOU FCD PCN Page 2 of 3
03/09/06 629524.2




ent

Exhibit A

Baseline Rd

|
|
|

Pl
Miller Rd

el Y

: Irwin Ave

Beloat Rd

‘ ‘"‘3
[ i
H ’l |
9
LEGEND
/\/ Potential Storm Drain Alignments
/\/ Potential Pipe Outfall Alignments
,/\/ Potential Open Channel Outfalls 1000 ¢ 1000 Feet
/\/ Street Centerlines — N
MOU FCD PCN Page 3 of 3

03/09/06 629524.2




Memorandum of Understanding
for the
Durango Regional Conveyance Channel Project
(PCN 565.XX.31)

MOU FCD 20060001

1. This Memorandum of Understanding (MOU) is between the Flood Control Digfri idop

maintenance of the Durango Regional Conveyance Cotridor (DRCC) Project an
Project lying west of 107% Avenue within the boundaries of the City of Avbndale.

3. The District shall be the lead agency on all matters pertaining to the a
this project with concurrence of the City.

| exeqution of

4. The following are the proposed drainage features that are to be i
as the PROJECT:

=in referred to

I. The Durange Regional Conveyance Channel and basin within the City of [Avondale and jwest
of 107" Avenue as indicated on Exhibit A,

II. The Sunland Channel as indicated on Exhibit A wi
Avenue.

City of Avondale and west of 107"

5. The DISTRICT and the CITY d

I. The PROJECT i ently affepting approximately
25 structures ff idgnti o Regipfial Drainage Master
Plan.

II. The PROJECT will pr iver since fthere is no
existing naturall drai i .
III. The PROJECT will isti ocfated/with the roadways.
IV. The PROJECT i joi reation, including but not limited
to parks, trails iliti

7. The estimated cost of

ng area for predesign, design, right-of-
way, utility relocatiog’

it features allowed by the DISTRICTs

policy and constructi tgly $40 million dollars for the Durango Regional
Conveyance Channel i] irs for the Sunland Channel. Of the $40 million dollars for
the Durango Regionaj Conveyan 1, the|Candidate Assessment Report for the Durango
Regional Conveyancg Chi indi at $16.7 million dollars should be contributed by
developers along the plig i that they would have had to accrue in absence of

the PROJECT.

8. The total PROJECT dqost be capped at $40 million dollars for the Durango Regional Conveyance
Channel and $18 milljon dollars for/the Sunfand Channel and can be exceeded only with future
agreement between all parties to the PROJECT. The PROJECT cost to be shared 50% by the City
CITy and 50% by the] DISTRICT/is $38.3 million dotlar, $23.3 million for the Durango Regional
Conveyance Channelland $15 nptillion dollars for the Sunland Channel, with the remaining to be

MOU FCD 20060001

PCN 565.XX.31 ~ Pagelof4
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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 Program
PROJECT, thus details on the funding and the associated schedule shall be required to be j
the Project Inter-Governmental Agreement,

10. The TOWN will be the Lead for the pre-design, design, rights-of-way acquisitig
construction management for the PROJECT.

ction,

1.

12. T

= By i c
ity’s landscape ; s needs to be re-written. I do not think that we t/
IGA that we have to pay yearly O&M and the Calcs....)

fEither the TOWN or the DISTRICT may receive credit toward their PRQJECT gbst share up to 25%
of the total PROJECT cost from land donation and/or PROJECT featyred that either party cdused to
be completed provided that the feature(s) are approved in writipg by bbth partiesl

14. Neither the City nor the DISTRICT shall receive credit fordnternal administration costs.

15. The CITY shall provide a full time Project Manager for thd DISTRICT shall have
regularly scheduled project meetings. Additionally DISTRICY shall alterngie

16. The DISTRICT and the CIT Y/ ackn: is dpcumnent fs not binding on:
The Board of Directors o
The Board of Supervisgrs of MaricopaCou
and the City Council

/

/

MOU FCD 20060001 PCN 565.XX.31 Page 2 of 4
03/09/06 :




IN WITNESS WHEREOF, the parties hereto have executed this Memorandum of Understanding

Chief Engineer and Genel_ral Manager,
Flood Conirol District of Maricopa County

Timothy 8. Phillips, PE

Assistant City Manager,
City of Avondale

David Fitzhugh, P.E. Date

n

4

MOU FCI 200611001 PCN 565.XX.31 ~ Page 3 of4
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Memorandum of Understanding
for the
Durango Regional Conveyance Channel Project
. (PCN 565.XX.31)

MOU FCD 20060001

1. This Memorandum of Understanding (MOU) is between the Flood Control Disfrict of ] ari
County hereinafter called the DISTRICT, and the City of Avondale, hereinaftér called|the C

regarding the development and implementation of the pre-design, design, ri aly acquisition,
construction, landscape and aesthetic features allowed by the DISTRICT s
Treatment and Landscaping of Flood Control Projects”, construction mana;
maintenance of the Durango Regional Conveyance Corridor (DRCC) Project and Sunland (hannel
Project lying west of 107" Avenue within the boundaries of the City of Avbndale.

3. The District shall be the lead agency on all matters pertaining to the administrati ution of
- this project with concurrence of the City.

4. The following are the proposed drainage features that are to be i into ¢in referred to
as the PROJECT:

1. The Durango Regional Conveyance Channel and basin within th Avondale and jwest
of 107" Avenue as indicated on Exhibit A. , '

II. The Sunland Channel as indicated on Exhibit A withi i d west off 107"
Avenue.

affecting approximately
egiohal Drainage Master

Plan.

IL. The PROJECT will pr

existing naturall drai

1. The PROJECT i i octated'with the roadways.

IV, The PROJECT joi

to parks, trails

iver since there is no

ciliti

7. The estimated cost of it Avopdale g area for predesign, design, right-of-
way, utility relocations, cape hnd aesthetiC features allowed by the DISTRICT s
policy and constructign magagemient isjapproximately $40 million dollars for the Durango Regional

ifli rs for the Sunland Channel. Of the $40 million dollars for

1, the{Candidate Assessment Report for the Durango

at $16.7 million dollars should be contributed by

cogts that they would have had to accrue in absence of

the Durango Regiona
Regional Conveyancg
developers along the alig
the PROJECT.

8. The total PROJECT gost will be capped at $40 million dollars for the Durango Regional Conveyance
Channel and $18 million dollars forfthe Sunland Channe! and can be exceeded only with future
agreement between a}l parties to the PROJECT. The PROJECT costto be shared 50% by the City
CITy and 50% by thel DISTRICT/is $38.3 million dollar, $23.3 million for the Durango Regional
Conveyance Channeljand $15 gillion dollars for the Sunland Channel, with the remaining to be

MOU FCD 20060001

PCN 565.XX.31 Page 1 of 4
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collected ﬁom the developers by the CITY. PROJECT cost increases above the estxmated PROJECT
cost requires the written approval by both parties,

9. There are limited DISTRICT Funds available in the current Capital Improvement Programfor this
PROJECT, thus details on the funding and the associated schedule shall be required to be i
the Project Inter-Governmental Agreement.

10. The TOWN will be the Lead for the pre-design, design, rights-of-way acquisitig :
construction management for the PROJECT.

" shall alternate
hosting the PROJECT meetings.

16. The DISTRICT and the CIT t this dpcument is not binding on:

/

The Board of Supervis
and the City Council gf the CITY.

/\

/

MOU FCD 20060001 | PCN 565.XX.31 Page 2 of 4
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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. Date

MOU FCD 200610001 PCN 565.X3.31 Page 3 of 4
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Memorandum of Understanding
for the
Durango Regional Conveyance Channel Project
(PCN 565.XX.31)

MOU FCD 20060001

1. This Memorandum of Understanding (MOU) is between the Flood Control Digfri i¢opa

construction, landscape and aesthetic features allowed by the DISTRICT’
Treatment and Landscaping of Flood Conirol Projects”, construction manageme d operajion &
maintenance of the Durango Regional Conveyance Corrider (DRCC) Project an
Project lying west of 107™ Avenue within the boundaries of the City of Avpndale:

3. The District shall be the lead agency on all matters pertaining to the admifiistrati ution of
this project with concurrence of the City.

4, The following are the proposed drainage features that are to be i

as the PROJECT:
1, The Durango Regional Conveyance Channel and bagin within Avonflale and jwest
of 107" Avenue as indicated on Exhibit A. )
II. The Sunland Channel as indicated on Exhibit A withi ity of Alvondale and west off 107%
Avenue,

ently affecting approximately
0 Regiofial Drainage Master

25 structures
Plan.
II. The PROJECT will p?»i e a positi

iver since there is no

1. The PROJECT flooding hazards asdoclated with the roadways.

IV. The PROJECT ntial for joit reation, including but not limited
to parks, trails and other mplti cilities.

7. The estimated cost of

i Avopdale g arca for predesign, design, right-of-
way, utility relocatlol

cape and aesthetiC features allowed by the DISTRICT s
policy and constructi ent isjapproximately $40 million dollars for the Durango Regional
Conveyance Channel ars for the Sunland Channel. Of the $40 million dollars for
the Durango Regiona} Con cyan f, thejCandidate Assessment Report for the Durango
Regional Conveyancg at $16.7 million dollars should be contributed by
developers along the cogts that they would have had to accrue in absence of
the PROJECT.

8. The total PROJECT gost will be capped at $40 million dollars for the Durango Regional Conveyance
Channel and $18 million dollars foy the Sunland Channel and can be exceeded only with future
agreement between all partics to the PROJECT. The PROJECT cost to be shared 50% by the City
CITy and 50% by they DISTRICT/is $38.3 million dollar, $23.3 million for the Durango Regional
Conveyance Channelland $15 nfillion dollars for the Sunland Channel, with the remaining to be

MOU FCD 20060001

PCN 565.XX.31 Page 1 of 4
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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 Program for this
PROJECT, thus details on the funding and the associated schedule shall be required to be i
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.

clion,

the Cit scape features: (T}'u'suneedesﬁ to be re-written. I do not
IGA that we have to pay yearly O&M and the Cales....)

hat we v w

| thg DISTRIC
DISTRIC

15. The CITY shall provide a full time Project Manager for
regularly scheduled project meetings. Additionally.

16. The DISTRICT and the CITY, undergta is dpcument s not binding on:

4

and the City Council

/

MOU FCD 200660001 PCN 565.XX.31 Page 2 of 4
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IN WITNESS WHEREOF, the parties hereto have executed this Memorandum of Understéndjng '

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. Date

MOU FCD 2006U001 PCN 565.X3031 Page 3 of 4
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