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SUNLAND CHANNEL CAR Executive Summary

1 INTRODUCTION

This Executive Summary summarizes the results of the Candidate Assessment Report (CAR) describing
baseline conditions, alternatives, and a recommended plan for the Sunland Channel. This analysis, with
a recommended plan developed to 10 percent design plans, modifies the Sunland Channel design
proposed in the Durango Regional Conveyance Channel (DRCC) CAR developed by the Flood Control
District of Maricopa County dated February 2006.

The Sunland Channel project area is located approximately one-quarter mile north of and parallel to
Southern Avenue in Avondale and Phoenix, Arizona. The project would extend from the DRCC to the
U.S. Army Corps of Engineers Tres Rios wetlands project. The project is partially in the Avondale
planning area, and partially in the Phoenix planning area, with 107" Avenue as the planning area
boundary.

2 BASELINE CONDITIONS

Under current conditions, the Sunland Channel drainage area at Avondale Boulevard drains
approximately 2,703 acres located generally between 75" Avenue and Avondale Boulevard and between
Broadway Road and Southern Avenue. After construction of diversions associated with the Tres Rios
project, expected within two years, the Sunland drainage area will be 1,472 acres.

Existing drainage in the area is conveyed overland and in irrigation canals that convey natural drainage.
The delineated 100-year floodplain, occupied by existing residential development, is approximately
1,000 feet wide between the DRCC and Tres Rios. 100-year peak discharges are as listed in Table
E.l.

Table E.1. Sunland 100-Year Peak Discharges for Existing Conditions.
DISCHARGE, IN CUBIC FEET PER SECOND (CFS) UPSTREAM OF FLOW CONCENTRATION POINT
Avondale Boulevard 107TH AVE 99™ AVE

639 584 176

Tres Rios drainage area reduction assumed to be in place.

Urban development, primarily medium-density residential, has been replacing the agricultural land use
in this area. Within the Sunland Channel drainage area there is at present one recent housing
development of approximately 145 acres located at the southwest corner of the intersection of Broadway
Road and 99" Avenue.

3 FUTURE CONDITIONS

Under future conditions the existing agricultural uses within the drainage area would likely be replaced
by residential development. At present, there are three known residential developments in the planning
stage. Two are within the Avondale planning area, and one is in the Phoenix Planning Area. All
would consist of residential housing. Planned facilities by Maricopa County and the U.S. Army Corps
of Engineers include the DRCC, Sunland Channel and Tres Rios wetland project.

It is expected that the entire drainage area will be converted to residential development. 100-year
discharges, with future development in place, are presented in Table E.2 Table E.2 shows that
standard 100-year, 2-hour retention will not be sufficient to keep post-development discharges at
existing levels. Future discharges are the same at Avondale Boulevard and at 107" Avenue whether or
not the Sunland Channel is constructed. Post-development discharges will be substantially higher than
existing conditions, resulting in an increased flood risk for existing homes in the floodplain.

November 2006 1 Aspen Consulting Engineers



SUNLAND CHANNEL CAR Executive Summary

Table E.2 Key Discharges for Future Conditions.

ConcabtiainmPat 190-Year Peak Discharge, in cfs _
Future Conditions Existing Conditions
99" Avenue 273 176
107" Avenue 162 584
Avondale Boulevard 1,284 639

Future conditions assumes Sunland Channel in place as described in the DRCC CAR. Future conditions discharges at
Avondale Boulevard and 107" Avenue assuming future development conditions with no Sunland Channel are the
same as future conditions discharges presented in this table.

Future conditions assumes 100-year, 2-hour retention for all new development.

4 PLAN FORMULATION/EVALUATION OF ALTERNATIVES
Four flood control alternatives were developed and evaluated:

Alternative 1: Sunland Channel as Proposed in the DRCC CAR with Modifications. Alternative 1
would be the same as the Sunland Channel proposed in the DRCC CAR with modifications.
Modifications would include: a) revised channel section for revised hydrology; b) collector channels
along 107™ Avenue and 99" Avenue; and, c) a detention basin alongside the channel in Phoenix. Cost:
$19,200,000.

Alternative 2: Armored Channel at Alternate Location. This alternative has the same basic features
of Alternative 1 but would be located south of the Sunland Channel alignment proposed in the DRCC
CAR to avoid high ground. The channel banks would be constructed of shotcrete in order to minimize
right of way needs. The flow at 107" Avenue would be limited to the existing discharge by the use of a
detention basin. Cost: $17,400,000.

Alternative 3: Developer Retention. Alternative 3 would consist of 100-year, 6-hour retention for all
new development in the Sunland drainage area. Alternative 3 was developed for the reason that the
standard 100-year, 2-hour retention is not sufficient to keep post-development peak discharges at or
below existing levels. Cost: $10,300,000.

Alternative 4: Flood Proofing and Elevation Certificates. This alternative would provide in-place
individual flood protection for existing homes in the floodplain and subject to 100-year flooding. A
detention basin would be constructed in the floodplain in the Phoenix planning area to maintain post-
development discharges at 107" Avenue at existing levels. Cost: $6,100,000.

5 RECOMMENDED PLAN

The recommended plan (Figure ES.1) is derived from a combination of Alternatives 1, 2, and 3, and
consists of: 1) a flood-control conveyance channel similar to the channel proposed in the DRCC CAR
but reduced in capacity and extending from the DRCC to 107" Avenue; 2) linear retention basins
alongside and upstream of the conveyance channel; 3) a collector channel along the east side of 107"
Avenue between the main channel and Southern Avenue; 4) sufficient right of way and a landscaped
character to constitute an aesthetic and recreational amenity; and, 5) 100-year, 6-hour retention for new
development within the drainage area. Linear retention basins would extend from the upstream end of
Sunland Avenue to Tres Rios. One row of houses along the north side of Sunland Avenue would be
purchased to provide right of way for the main channel
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After full development, with 100-year, 6-hour retention, the recommended plan would be a 100-year
solution. ~ If constructed under current drainage area conditions, the project would provide
approximately 50-year flood protection. The cost is estimated at $17,600,000. Table E.3 provides a
summary of design dimensions.

Table E.3 Recommended Plan Design Dimensions

FLOW CONVEYANCE CHANNEL

Channel

Right of

Design Botom Channel Wa Channel Flow Channel
Channel Reach Discharge, Width. in Top Width, Wi dthyin Length, in | Depth,in | Depth, in
incfs Fo ei in Feet e e't Feet Feet Feet
DRCC to Avondale Boulevard 383 10 114 154 3,405 48 8.7
Adjacent to Sunland Avenue 392 10 717 117 1,157 4.2 5.6
Sunland Avenue to 107t Ave., 419 10 75 115 4,069 43 5.4
COLLECTOR CHANNEL :
Design %':::{':;l Cth:nel R"?Vgt - Channel Flow Channel
Channel Reach Discharge, Width.in | wi dtr? i LW dthy i Length, in | Depth,in | Depth, in
incfs £ e't Feo ei F ee't Feet Feet Feet
Conveyance Channel to
Southern Avenue 210 24 31 51 1,182 2.5 3.5
LINEAR RETENTION BASINS
Retention Basin Basin Right of . . :
Reach Volume, | Botom | |  Top Way || BRI o Sth, in
inAcre | Width,in | Width,in | Width,in | > F% o ,?eei I?eei
Feet feet Feet Feet
Sunland Avenue to 107t Ave. 16 51 99 119 3,386 3 4.0
107t Avenue to 99 Avenue 8.0 10 54 94 5,062 2.7 3.1
99t Avenue to Tres Rios 2 10 54 73 1,361 2.6 3.6
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SUNLAND CHANNEL Candidate Assessment Report

1 INTRODUCTION

This Candidate Assessment Report (CAR) describes baseline conditions, alternatives analysis, and a
recommended plan for the proposed Sunland Channel in Avondale and Phoenix, Arizona. This analysis
with a recommended plan developed to 10 percent design plans was done to further refine the Sunland
Channel proposed in the Durango Regional Conveyance Channel (DRCC) CAR developed by the Flood
Control District of Maricopa County dated February 2006 (FDCMC 2000).

1.1 PROJECT LOCATION

The proposed Sunland Channel, as described in the DRCC CAR, is located approximately one-quarter
mile north of and parallel to Southern Avenue. The Sunland Channel would begin at 99™ Avenue and run
directly west to join the DRCC approximately one half mile west of Avondale Boulevard. Figures 1.1
and 1.2 provide location and site maps.

1.2 PROJECT OVERVIEW AND BACKGROUND

The Durango Area Drainage Master Plan (ADMP) was developed by the Flood Control District of
Maricopa County (District) and is described in the report entitled “Durango Area Drainage Master Plan
Recommended Design Report” (FCDMC 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. The Sunland Channel, also shown in Figure 1.2, would be a tributary to the DRCC.

As a result of development-related drainage area changes since 2002, particularly along the DRCC, the
DRCC master plan was updated in the DRCC CAR described above. The Sunland Channel was also
revised in the DRCC CAR. As described in the DRCC CAR, the Sunland Channel would be a
landscaped earthen trapezoidal channel with 6:1 side slopes. Channel bottom width would range from 30
to 51 feet. Top width would range from 101 to 134 feet. Total right-of-way, including a typical 25 feet
on each side of the channel for maintenance access and aesthetic treatment and landscaping, would range
from 151 to 160 feet. Channel depth would be 5.9 to 6.9 feet. Approximately 1,300 feet of the channel
upstream of Avondale Boulevard would consist of a reinforced concrete box culvert below Sunland
Avenue. There would be additional box culverts at 107™ Avenue and at 99" Avenue. The channel would
be constructed primarily on land that is under private ownership. The cost of the channel, including right-
of-way, was estimated at 17.8 million dollars.

Although the Sunland Channel was included in the DRCC CAR, there was no evaluation of flood control
alternatives for the Sunland Channel. At the request of the City of Avondale, the District is now revising
the master plan for the Sunland Channel to include an evaluation of flood control alternatives. Basic
goals to be considered in the evaluation of alternatives and development of a recommended plan include:

1. Flood control for existing properties in the floodplain.
2. A master drainage plan to guide future development.

3. Development of a regional aesthetic and recreational amenity, such as is planned with the DRCC,
preferably a linear corridor extending from the DRCC to the Tres Rios project by the Corps of

Engineers.

4. Maintaining the future 100-year discharge to that of existing conditions at 107" Avenue, which is
the boundary between the City of Phoenix and the City of Avondale, Maricopa County
Association of Governments (MAG) planning areas.
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Currently there is no Sunland Channel in existence; the flows that run parallel to and north of Southern
Avenue west of 91% or 95" Avenue, east of the DRCC alignment, are referred to in this report as the
Sunland Channel flows.

1.3 PROJECT PURPOSE AND NEED

The Sunland Channel drainage area is historically agricultural, with low-density to medium-density
residential development primarily along the north side of Sunland Avenue and in the area bounded
approximately by Roeser Road, Avondale Boulevard, Sunland Avenue, and the 113™ Avenue alignment.
Drainage is conveyed overland, or in irrigation canals designed for irrigation, not flood control. The
primary irrigation conduits in the area are the St. Johns and Voita channels.

A 100-year floodplain was delineated for the Sunland Channel flows in the Durango ADMP (FCDMC
2002). This floodplain is shown in Figure 1.3. As can be seen in this figure, the floodplain west of 99
Avenue corresponds well with the location of most of the existing development. At present, there are 166
structures within the Sunland 100-year floodplain. Most of this area is also in the existing floodplain of
the Gila River, which is the subject of a flood control project by the U.S. Army Corps of Engineers
(ACOE), City of Phoenix, and the District.

The Cities of Avondale and Phoenix are experiencing rapid urban growth in and around the Sunland
Channel drainage area. As development occurs, drainage patterns, peaks and volumes are affected.
Although new development is required to retain excess runoff created by the development, downstream
peak flow rates could still be increased by development as a result of increased runoff and conveyance
efficiency. Thus, there is a need for a flood control solution in the area due to the existing flood-prone
homes and the impending development which has the potential to worsen the existing flooding problem.
The purpose of this study is to evaluate alternative flood control solutions for the Sunland Channel, and to
develop a recommended plan to address the flooding issues.

1.4 PROJECT SCOPE

This study consists of: 1) revised hydrologic modeling for existing conditions within the Sunland
drainage area; 2) a topographic survey to verify topographic conditions at the location of the channel and
potential alternatives; 3) revised hydrologic modeling for proposed conditions [with channel and with
ultimate development]; 4) development and evaluation of Sunland Channel flood control alternatives; 5)
recommended plan for a flood control solution; and, 5) development of preliminary plans with a cost

estimate.

2 EXISTING CONDITIONS

2.1 DRAINAGE AREA DESCRIPTION

Under current conditions, the Sunland Channel drainage area at Avondale Boulevard drains
approximately 2,703 acres located generally between 75" Avenue and Avondale Boulevard and between
Broadway Road and Southern Avenue. The majority of the drainage area is within unincorporated
Maricopa County although portions of the upper drainage area, particularly upstream (east) of 99™
Avenue and north of Broadway Road are within the City of Phoenix. A small portion of the drainage
area, downstream of 107" Avenue, is within the City of Avondale. 107" Avenue is the MAG planning
area boundary for the ultimate annexation limits of the City of Phoenix and the City of Avondale. Based
on the concentration point at Avondale Boulevard, approximately 75% of the drainage area is in the City
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of Phoenix planning area. The rest of the drainage area is in the Avondale planning area. The Sunland
Channel drainage area is flat and currently dominated by farmland and fallow areas, with the existing
development as shown in Figure 1.2. Avondale Boulevard, 107™ Avenue, 99" Avenue and 91* Avenue
are the major paved north-south streets within the drainage area.

The 100-year floodplain as mapped in the Durango ADMP (FCDMC 2002) is shown in Figure 1.3. This
floodplain is approximately 900 feet wide at the 113™ Avenue alignment (approximately % mile upstream
of Avondale Boulevard) and remains approximately 900 to 1,200 feet wide to 99™ Avenue. Between 99™
Avenue and 91* Avenue, the floodplain widens to a maximum of approximately 2,100 feet. This reach,
between 99" Avenue and 91% Avenue, is entirely agricultural. Based on the Durango ADMP (FCDMC
2002) hydraulic (HEC-RAS) model, the 100-year flood depth in this area averages approximately 0.7
feet, with maximum depth averaging 1.4 feet.

2.2 DEVELOPMENT

Urban development, primarily medium-density residential, has been replacing the agricultural land use in
this area. Within the Sunland Channel drainage area there is one recent housing development of
approximately 145 acres located at the southwest corner of the intersection of Broadway Road and 99™
Avenue (Figure 1.2). This development is at a density of approximately four housing units per acre.
Planned developments, with approximate boundaries, are also shown in figure 1.2. Based on the
Avondale General Plan and MAG land use projections, ultimate development in the Sunland Channel
drainage area is expected to be low-density residential housing (1-2 dwelling units per acre). However,
based on the observed pattern of development in the area, a higher density is expected.

2.3 DRAINAGE FACILITIES
2.3.1 Existing Facilities

Existing drainage in the area is conveyed overland and in irrigation canals that also, by virtue of their
location, convey natural drainage. The Buckeye Feeder Canal (BFC), St. Johns Canal, and Voita Canal
(Figure 2.2) are the main flow conveyance canals in the area. The capacity of these canals is relatively
small. The BFC, the largest of the three, has a capacity of approximately 900 cfs downstream of
Avondale Boulevard. Voita and St. Johns Canal capacity is generally less than 100 cfs. These canals,
owned and operated by the Salt River Project (SRP) are not intended to serve as flood control conveyance
and could potentially be placed in underground pipes at some time in the future. The BFC intercepts the
stormwater flow from the Durango drainage area to the north and it combines with the Sunland Channel
flows at approximately Avondale Boulevard and Sunland Avenue. The St. Johns Canal runs along
Southern Avenue and is generally at the edge of, or outside, the Sunland Channel drainage area. The
Voita Canal runs roughly parallel to the proposed Sunland Channel.

2.3.2 Planned Facilities

The District and the City of Avondale plan to construct the DRCC to collect and convey flows that would
otherwise be conveyed in and alongside the BFC. The DRCC location is shown in Figure 1.2. A detailed
description of the proposed DRCC can be found in the Durango ADMP (FCDMC 2002), and updated in
the DRCC CAR (FCDMC 2006).

The ACOE Tres Rios project proposes the construction of a wetlands restoration project located at 91*
Avenue, and a levee along the north side of the Salt/Gila River that would extend from 91* Avenue to just
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west of Dysart Road. Along the north side of the levee would be several detention basins intended to
collect local drainage for discharge into the Gila River through the levee. Drainage channels around the
wetlands restoration project would collect flow and convey it directly to the Salt River. Figure 2.2 shows
the location of the proposed Tres Rios project features, and the effects of this project are discussed in
Section 2.4 of this report.

2.4 HYDROLOGY

Hydrologic analysis for existing conditions was conducted by the District in a hydrologic model
developed in the year 2001 (FCDMC 2002) from the Durango ADMP. The model is based on the HEC-1
flood hydrograph package by the ACOE. The HEC-1 package simulates runoff from rainfall 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 District as rainfall design events.
Whichever produces the greater peak runoff at any given point is considered the design storm.

The 2001 District model was updated in the DRCC CAR, and again as part of this study. The results for
the Sunland Channel are presented in Table 2.1. The appendix provides a summary of the differences
between the current study, which gives a 100-year discharge of 447 cfs at 99™ Avenue, and the DRCC
CAR study, which gives a discharge of 1,243 cfs at 99™ Avenue. The current study discharges more
accurately model the study area and are used in this analysis. Discharges for the current study are fairly
similar to those for the original ADMP. The highest discharge is at Avondale Boulevard. Discharges at
Avondale Boulevard, 107" Avenue and 99™ Avenue are 605, 539 and 495 cfs, respectively. The BFC
enters the drainage area along Avondale Boulevard. Although this canal runs along the east (upstream)
side of Avondale Boulevard, Table 2.1 presents two discharges at Avondale Boulevard, upstream and
downstream, to distinguish the discharge that includes the BFC drainage, referred to in Table 2.1 as
“downstream”, and the discharge that includes Sunland Channel drainage only, referred to in Table 2.1 as

“upstream”.

Table 2.1. Sunland Channel Drainage 100-Year Discharges for Existing Conditions.

DISCHARGE, IN CUBIC FEET PER SECOND (CFS) AT FLOW CONCENTRATION
POINT
STUDY DRCC BAvolndaltcaI ét\wcalndalt:I 107TH 99TH
CONFLUENCE= OHieNar axieat AVE AVE
(Downstream)® (Upstream)

Original ADMP (FCDMC 2002) ¢ ND 1,007 780¢ 703 491
DRCC CAR 1,570 1,731 ND 1,058 1,243

Current Study 1,360 1,389 639¢ 588 550¢

Current Study with Tres Rios 1193 1218 639¢ 584 176

Reduction

ND = No discharge computed at this location.
a Sunland Channel flows only (no DRCC). DRCC assumed to be in place.

b Includes BFC drainage.

¢ Discharge based on the local sub-basin, not the entire upstream drainage area. See report text for detailed explanation.

d From Appendix B of FCDMC (2002)
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The modeling in this study indicated that Sunland Channel drainage discharges are largely dominated by
local drainage. Figure 2.1 shows the location of the sub-basins used for hydrologic modeling in the HEC-
1 model. Sub-basin CC alone, bounded by Avondale Boulevard, Broadway Road, Southern Avenue, and
107™ Avenue, generates a discharge that is higher than the discharge computed for the entire drainage
area at Avondale Boulevard (not including BFC flows). For this reason, the Sub-basin CC discharge is
used at Avondale Boulevard. The same is true at 99 Avenue, where Sub-basin EA dominates the

discharge.

The Tres Rios project, as currently designed, will remove all of the contributing watershed drainage area
upstream of 91 Avenue, and most of the drainage area upstream of 99" Avenue, from the Sunland
Channel drainage area by conveying it directly south to the Salt River. Figure 2.1 shows the portion of
the Sunland Channel drainage area that would be affected. Total reduction in drainage area would be
approximately 1,230 acres, leaving the residual 1,472-acre drainage area at Avondale Boulevard. Table
2.1 includes the results of modeling the existing-conditions drainage area under the assumption that the
Tres Rios project is in place. Tres Rios would reduce the discharge at 99" Avenue to 156 cfs
(approximately 68% reduction over the current study existing conditions model), but would have little or
no effect at 107" and Avondale Boulevards due to the dominant effect of local drainage on Sunland

discharges.

2,5 HYDRAULICS

No existing-conditions hydraulic (floodplain) analysis was performed as part of this study. However, the
discharges used in the hydraulic analysis for the Durango ADMP are within 15% of the existing
conditions discharges developed for this study. The ADMP floodplain analysis is therefore considered
valid for use in this study. The floodplain limits are shown in Figure 1.3. Table 2.2 presents a summary
of the 100-year hydraulic conditions for the reach between Avondale Boulevard and 99th Avenue. The
results show that whereas the floodplain is relatively wide, averaging 948 feet, and the flow is shallow,
averaging 0.7 feet in depth. Flow velocities are also low.

Table 2.2. Sunland Channel Flow Floodplain Parameters for Existing Conditions.

Maximum Flow ety
Maximum Flow Average Flow Velocity Per HEC- Velocity Per HEC-
Depth Per HEC- Depth Per HEC- ' RAS Cross RAS Cross Flow Top Width,
RAS Cross RAS Cross Soclion inFact Section, in Feet
Section, in Feet Section, in Feet? o S:econ d in Feet per
P Second®

Minimume 0.4 0.3 0.6 0.4 269
Maximume 2.2 1.1 3.9 3.5 1,209
Average® 1.3 0.7 1.5 1.2 948
a Computed as flow cross sectional area divided by flow top width.
b Computed as flow discharge divided by flow cross sectional area.
¢ Based on data derived from 23 HEC-RAS representing the reach from Avondale Boulevard to 99t Avenue.
Data Source: FCDMC (2002) HEC-RAS hydraulic model for existing conditions. River Stations 0.289 to 2.08.

Based on a review of aerial photographs dated 2005, there are currently 166 structures, mostly residences,
potentially subject to flooding from Sunland Channel flows between the proposed DRCC alignment and
99™ Avenue. Based on Table 2.2, 100-year flood depths at these structures average 0.7 feet (8 inches),
but depths could be as high as 1.3 feet (16 inches).
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3 FUTURE CONDITIONS
3.1 DRAINAGE AREA

Under future conditions, the existing agricultural uses within the drainage area would likely be replaced
by residential development. The Tres Rios project, when constructed, would likely reduce the drainage
area by 1,230 acres, leaving a drainage area of 1,472 acres at Avondale Boulevard.

3.2 DEVELOPMENT

Figure 2.1 shows the location of expected future development based on land use designations. At present,
there are three known developments in the planning stage within the Sunland drainage area. These are
shown in Figure 1.2. Two are within the Avondale planning area, and one is in the Phoenix Planning
Area. All would consist of residential housing.

3.3 DRAINAGE FACILITIES

The Tres Rios project is expected to construct a series of 100-year channels, located as shown in Figure
2.2, to intercept flow reaching these channels and discharge it directly into the Salt/Gila River.

The DRCC is expected to be constructed as shown in Figure 1.2. The DRCC would accommodate all
drainage from the Durango drainage area that is now drained by the BFC. Although the BFC would
likely remain in place after construction of the DRCC, the BFC would carry only irrigation flows and
possibly a small amount of local drainage generated outside DRCC drainage area. It would no longer be
a conduit for regional drainage flows.

As development occurs within the Sunland Channel drainage area, retention basins and drainage channels
would be built to accommodate local drainage and to dispose of drainage generated within the
development area. Some drainage would be carried in streets, which would be made more efficient
conveyors of flood flow than they are currently, either within the street right-of-way or beneath the street
in underground storm drains. Local drainage channels would be constructed to convey flow, probably to
be ultimately discharged into the area currently occupied by the Sunland drainage floodplain.

Since the planned development west of 99™ Avenue is not within the existing 100-year floodplain, new
development may not need to be protected from the existing floodplain. However, County and City
development standards generally require new developments to address the disposition of their runoff to
ensure no adverse impact either upstream or downstream.

The potential adverse impact of increased runoff peaks and volumes from new development is generally
offset by retaining flood discharges on site in retention basins. The normal retention requirement required
by Maricopa County, the City of Avondale and the City of Phoenix 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.

The Maricopa County design discharge is derived from the 100-year, 6-hour rainfall, or the 100-year, 24-
hour rainfall, whichever discharge is greater. Whereas the 100-year 2-hour retention requirement is
intended to keep post-development discharges at or below existing discharges, an increase in post-
development discharges can occur as a result of flows exceeding the retention requirement, modified flow
combinations within the drainage area, and more efficient drainage conveyance facilities.

Development in the Sunland drainage area, assuming 100-year, 2-hour retention, is expected to increase
flood peaks, as is described in Section 3.4 of this report. As a consequence of the potential adverse
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impact of increased discharge and flow concentrations resulting from development, a future main
channel, approximately in the location of the proposed Sunland Channel, or additional retention, may be
required to accommodate development drainage.

3.4 HYDROLOGY

Future hydrologic conditions within the Sunland Channel 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 presence, capacity and extent of
the Sunland Channel, 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 drainage area
development; (2) 100-year, 2-hour retention for all new development; (3) the DRCC in place; (4) the Tres
Rios project in place; and, (5) the Sunland Channel as described in the DRCC CAR in place between 99™
Avenue and the DRCC. 100-year culverts would be installed beneath Sunland Avenue and at major
access roads.

Future development in the Sunland drainage area could conform to the general plan densities (1-2 units
per acre), or be at a higher density if zoning changes are approved. The one recent development in the
drainage area, at the southwest corner of Broadway Road and 99™ Avenue, is at approximately 4 units per
acre. Other nearby development in the nearby Durango drainage area is generally at 4 units per acre or
higher. For purposes of this planning level study, medium density development, based on guidelines in
the Drainage Design Manual for Maricopa County (FCDMC 2003), is assumed for Sunland. Medium
density lot size is 6,000 to 12,000 square feet. Assuming 25% for open space and roadways, unit density
would be 2.7 to 5.5 units per acre.  The existing conditions HEC-1 model was modified to reflect these

conditions.

The results of the HEC-1 modeling (Table 3.1) show that, in comparison to existing conditions
discharges, future development with 100-year, 2-hour retention and the Sunland Channel in place, with
Tres Rios, would increase discharges along the Sunland Channel alignment. At 107™ Avenue, which is
the boundary between the Phoenix and Avondale planning areas, the increase is 24 percent.

Table 3.1 Key Discharges for Baseline Future Conditions

Future Developed Drainage area Conditions
100-Year, 2-Hour Retention L ..
CoRbanteation Poird Full Sunland Channe] in Place as Descri'bed in the DRCC CAR E’)::}(Iﬁsi?l:?gnemas
Tres Rios Assumed to be in Place ofe !
100-Year, 24-Hour 100-Year, 6-Hour Design
Discharge, in cfs* Discharge, in cfs Discharge, in cfs
99t Avenue 63 273 273 176
107t Avenue 477 762 762 584
Avondale Boulevard 1,012 1,284 1,284 639
107" Avenue is the boundary between the Phoenix and Avondale planning areas.

A second HEC-1 run was prepared to evaluate baseline future conditions under the assumption that the
Sunland Channel is never built. This run assumed: (1) full development as depicted in Figure 2.1, and
assuming that all future development will be medium density residential rather than low-density
residential; (2) 100-year, 2-hour retention for all new development; (3) the DRCC in place; and, (4) the
Tres Rios project in place. Routing between sub-basins was the same as in the existing conditions model
and reflected the existing floodplain condition. The results were identical to those presented in Table 3.1,
indicating that with full development and 100-year, 2-hour retention in place, the Sunland Channel has no
effect on discharges. Discharges are governed by local sub-basins. This hydrologic model also
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demonstrated that 100-year, 2-hour retention is not sufficient to maintain post-development discharges at
or below existing levels. Future development is expected to increase the downstream flood risk in the
Sunland drainage area.

4 PLAN FORMULATION/EVALUATION OF ALTERNATIVES

This section describes basic opportunities and constraints for development of a Sunland Channel design,
describes preliminary alternatives that were developed for screening based on the opportunities and
constraints, and describes each of the selected alternatives in terms of description, hydrology, conceptual
design, and cost. It is assumed for purposes of this evaluation that the Tres Rios project is in place.

4.1 OPPORTUNITIES AND CONSTRAINTS

4.1.1 Constraints

Topography. A topographic survey was conducted as part of this study to verify topographic conditions
at various places along the proposed channel alignment for the purpose of ensuring that the concept
design be feasible. The results of this survey are presented in a survey report presented in the appendix.
The survey showed that existing ground at the channel alignment, particularly between 107th Avenue and
99th Avenue, is 4 to 6 feet above the adjacent floodplain. There is intervening high ground between the
east-west property line and the channel location as shown in the ADMP and the DRCC CAR. This is
illustrated in Figure 4.1. Although most of the drainage area contributing to the channel between 107™
Avenue and 99" Avenue is north of the channel and would therefore be intercepted by the channel, the
floodplain is south of the east-west property line. Drainage of floodplain flows into the channel at this
location could be problematical.

Palo Verde Effluent Line. This effluent line is within 100 feet north of Roeser Road, which is located
parallel to and approximately 1,000 feet north of Sunland Avenue. Roeser Road has been considered as a
possible alignment for the Sunland Channel with the objective of avoiding the need for a long box culvert
in Sunland Avenue. The effluent line easement reaches the Roeser Road right-of-way, leaving little or no
room for a flood-control channel. Based on information provided by developers during the course of this
study, APS will not allow construction of new drainage channels across this line.

Evergreen Developer Access. The Evergreen development consists of an irregular parcel approximately
350 acres in area along the north side of the Sunland Channel alignment between the upstream end of
Sunland Avenue and 107" Avenue in the Avondale Planning Area. This developer plans to widen Roeser
Road for access, further limiting the possibilities of a northern alignment of the Sunland Channel in this

area.

Levee along Salt/Gila River. The proposed Tres Rios levee along the Salt/Gila River restricts drainage
access to the river.

Other Utilities. Other utilities, including the BFC, the Voita Canal and a buried El Paso Gas Pipeline are
along the alignment of the proposed channel. These utilities would have to be crossed by the channel.

Existing Development. The presence of existing development in the floodplain limits the potential for
installing a channel within the floodplain limits.

Hydrology. As is demonstrated in the hydrologic analysis summarized in Table 3.1, the Sunland
Channel 100-year discharge for future conditions is governed by local sub-basins. This could have the
potential for limiting the efficiency of detention-related solutions. Further, future development in the City
of Phoenix planning area is expected to increase discharges at 107™ Avenue to higher than existing levels.
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Increased discharges would result in either increased flooding potential, or increased channel construction
costs for the City of Avondale.

4.1.2 Opportunities

Tres Rios Wetland. The Tres Rios wetland project will cut off most of the drainage area upstream of
99™ Avenue. The resulting reduced discharge at 99™ Avenue will allow a smaller channel for the Sunland
system downstream of 99™ Avenue than would be the case without Tres Rios.

Concrete Channel. The Sunland Channel as presented in the ADMP and in the DRCC CAR is a
landscaped earthen channel with 6:1 side slopes. Constructing a more efficient channel, for instance lined
with concrete, shotcrete, or soil cement, will allow construction of a more efficient channel, with steeper
side slopes, and therefore reduce right-of-way costs.

Alternate Channel Location. A smaller channel south of the east-west property line between 107"
Avenue and 99" Avenue would a) avoid the topographic constraint described in Section 4.1.1; b)
facilitate collection of floodplain flows by being at the same level as the floodplain; and, ¢) reduce
channel excavation costs.

Detention. Although detention may be problematical due to the hydrologic characteristics of the
drainage area, it is not necessarily ineffective. There are several vacant parcels along the channel
alignment where detention basins could be constructed.

Salt/Gila River. Although the future Tres Rios levee is a constraint, the Salt/Gila River is closer to some
parts of the Sunland Channel than the DRCC. Diverting flows to the Gila may avoid the need for the
Sunland Avenue box culvert and the BFC crossing.

Floodproofing. Reduced discharges at 99" Avenue will reduce floodplain depths and widths along the
reach between 99™ and 107™. Lower water surface elevations will result in lower flood risk than
anticipated. Floodproofing of existing structures may be an option that would avoid the need for a

channel.

Developer Retention. As described in Section 3.4, proposed development, even with the standard
retention in place, is expected to increase discharges substantially. Requiring additional retention from
future developers could avoid this increase. The requirement could be extended to include 100% of the
100-year runoff volume from the 6-hour or 24-hour storm, whichever is greater, and possibly reduce
floodplain discharges to a low level.

First-Flush Retention. The purpose of 100-year, 2-hour retention for new development is to ensure that
new development not increase discharges on downstream property. If development is to be drained into a
competent flood control channel draining into a downstream channel with adequate capacity, it is possible
to waive the 100-year, 2-hour retention requirement if the flood control channel is designed for the
increased peaks from the development. First-flush retention, which is a water-quality requirement and
less than the 100-year, 2-hour retention volume, would still be required. There is an opportunity to
design the Sunland Channel for first-flush retention only, thereby providing a retention benefit to future

developers.
4.2 ALTERNATIVE SCREENING

4.2.1 Preliminary Alternatives

Eight preliminary Sunland Channel design alternatives were developed for alternative screening purposes:
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Sunland Channel as Proposed with Modifications. This preliminary alternative consists of the Sunland
Channel as described in the DRCC CAR and the ADMP, with modifications. Modifications would
consist of channel sizing for revised hydrology, and possible collector channels between Southern Avenue
and the Sunland Channel along the 107" Avenue and 99" Avenue alignments.

Armored Channel. This preliminary alternative would be the same as Preliminary Alternative 1, but a
narrower, more efficient cross section, with steeper side slopes, would be used to reduce right-of-way
costs. Because of steeper side slopes and higher flow velocities, this channel may need to be armored
with concrete, shotcrete, soil cement, or other erosion-resistant material.

Alternate Channel Location. This preliminary alternative would be the same as #1, but located on the
south side of the east-west property line depicted in Figure 4.1. This would avoid the high ground on the
north side of the east-west property line between 107" Avenue and 99™ Avenue.

Armored Channel at Alternate Location. This preliminary alternative would be the same as #2 but
utilize an armored channel to reduce right-of-way costs. This would avoid the high ground on the north
side of the east-west property line between 107™ Avenue and 99 Avenue, and keep right-of-way costs to
a minimum.

Drain to the Salt/Gila River. This preliminary alternative would consist of constructing north-south
channels along 99™ Avenue, 107" Avenue, or other north-south alignments to drain into the Salt/Gila
River. Cooperation with the ACOE would be required for crossing of the proposed Tres Rios levee.
Culverts may be required to get through the levee. Detention basins, similar to those already proposed by
the ACOE, may be required to reduce discharges to a manageable level for traversing the levee.

Detention. This preliminary alternative would consist of one or more detention basins in or adjacent to
the floodplain between Avondale Boulevard and 91* Avenue. The detention basins could be used to
reduce the flood damage potential on existing development within the floodplain, or to ensure that
development-related increased flood peaks be reduced to existing levels at 107™ Avenue (the Avondale
planning area boundary).

Developer Retention. This preliminary alternative would consist of requiring future developers within
the Sunland Channel drainage area to retain all runoff for the 100-year, 6-hour storm, or the 100-year, 24-
hour storm, whichever is greater. This would not only ensure no development-related increase in flood
peaks, it could reduce the existing floodplain level.

Floodproofing/Elevation Certificates. This preliminary alternative would consist of remapping the
floodplain for revised discharges, which may be future conditions discharges with development in place,
and installing individual floodproofing for structures that would be subject to 100-year flooding.
Floodproofing could take such forms as floodwalls, impermeable wall sealants, ring dikes, or elevation of
finished floor levels. Lowest floor levels could be surveyed and elevation certificates obtained for
structures high enough to be out of the floodplain.

No Project. This preliminary alternative consists of doing nothing and allowing development to go in
using current and typical development and drainage standards.

4.2.2 Alternative Selection

Preliminary alternatives were screened in a matrix format and given scores according to the four criteria
described below. The scores were summed and the four alternatives getting the highest scores were
selected for further evaluation. The results of the screening evaluation are presented in Table 4.1.

Cost. Relative, screening-level cost estimates were made for the preliminary alternatives for screening
purposes. Those with lower cost were ranked higher than those with higher cost.
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Multi-Use/Aesthetic Characteristics. One goal of the City of Avondale is to incorporate aesthetic and
recreational components into the flood control solution if possible. Most desirable would be a regional
trail system, including adjacent parks, as was incorporated into the DRCC. Preliminary alternatives
judged to have a high potential for multiple use and aesthetic characteristics were ranked higher than

those with little or none.

Level of Protection. Whereas 100-year protection is typically the goal in flood-control projects, some
preliminary alternatives might not achieve that goal for all of the homes that are now in the floodplain.
Preliminary alternatives with a higher potential for flood protection were scored higher than those with
lower flood protection potential.

Feasibility. Feasibility was a qualitative estimate of whether a preliminary alternative would be
practicable given the constraints present.

Table 4.1 Alternative Screening Evaluation.

PRELIMINARY PRELIMINARY
ALTERNATIVE | ALTERNATIVE | SCREENING DISCUSSION
NUMBER TITLE
Considered an effective solution at relatively low overall cost, but
does not address the issue of development-related increased
4 Smaller Channel at 1 discharge at 107t Avenue, resulting in higher flood protection costs
Alternate Location for Avondale than would be the case under existing conditions. Low
aesthetic potential. Possible need to purchase some existing
structures.
Same as Alternative #4, but would be constructed in high ground
between 107%™ Avenue and 99" Avenue, making floodplain drainage
- Ammnared Chamnel 2 to the channel in this area problematical. There would be no existing
structures in this alignment.
3 Alternate Channel 3 Same as Alternative #4, but with higher right-of-way cost and higher
Location aesthetic potential.
1 S:gﬁgso(;:;w{fr'} 4 Same as Alternative 2 but with higher right-of-way cost and higher
Misdiicatiane aesthetic potential.
: Considered to be possibly an effective solution without the need for
B LevaloparlRalantian 8 new channel construction.
Avoids the need for a channel, but may not be 100% effective and
7 Floodproofing/ » 6 level of protection may vary with different structures. May not be an
Elevation Certificates effective long-term solution due to the probable lack of agency
control over improvements that would be privately owned.
Problematical as a stand-alone solution due to hydrologic
5 Detention 7 characteristics of the drainage area and flow entry/exit
considerations.
8 No Project 8 Avoids channel construction but does not address a flood problem
that is likely to worsen as the drainage area is developed.
Overall channel length not significantly shorter than the proposed
4 Drain to the 9 channel. Detention likely required. Problematical due to high ground
Salt/Gila River between the floodplain and the Salt/Gila River. Requires cooperation
with the ACOE for crossing of the Tres Rios Levee.

Based on the screening evaluation and consideration of the needs of the City of Avondale and the
residents of the floodplain, the following alternatives, which in some cases combine features of the
preliminary alternatives, were selected for further evaluation:

Alternative 1: Sunland Channel as Proposed in the DRCC CAR with Modifications. Modifications
would include: a) revised channel section for revised hydrology; b) collector channels along 107" Avenue
and 99™ Avenue; and, c) a detention basin alongside the channel in Phoenix. The purpose of the collector
channels is to convey floodplain flows into the channel. The purpose of the detention basin is to ensure
that the post-development peak discharge at 107" Avenue is kept to the existing level, thereby avoiding
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increased flood-control costs in Avondale. Whereas there is an opportunity for designing this and other
alternative channels for first-flush retention only, this was not considered for the reason that the limitation
on new drainage channels over the Palo Verde effluent line limits the potential scope of this opportunity
to a relatively small area, most of which is in Phoenix. Since it is desired to maintain 100-year discharges
at the Avondale planning boundary at existing levels, the first-flush opportunity was discarded.

Alternative 2: Armored Channel at Alternate Location. This channel would be located on the south
side of the east/west property line depicted in Figure 4.1. The channel would be constructed of shotcrete
in order to minimize right of way needs. For purposes of this evaluation, collector channels would be
constructed along 107" Avenue and 99™ Avenue as in Alternative 1, although a more detailed future
analysis may find these channels unnecessary. The flow at 107" Avenue would be limited to the existing
discharge by the use of a detention basin. The channel right of way would include consideration for
inclusion of a recreational trail.

Alternative 3: Developer Retention. Alternative 3 was developed for the reason that future
development, although with the standard 100-year, 2-hour retention in place, is expected to increase flood
peaks and thereby worsen the existing flood risk unless a flood-control project to accommodate this
increased flow is implemented, or the retention requirement for these developments is increased.
Alternative 3 assumes there will be no flood-control project, and therefore relies on retention. Alternative
3 would consist of 100-year, 6-hour retention for all new development in the Sunland drainage area. This
requirement is already in place nearby (Tolleson) and is considered a reasonable approach in these areas
where the difference between post-development and pre-development runoff exceeds the standard
retention requirement.

Alternative 4: Floodproofing and Elevation Certificates. This alternative would provide in-place
individual flood protection for existing homes in the floodplain and subject to 100-year flooding. Lowest
floors would be surveyed and elevation certificates provided to homeowners that may qualify for Letters
of Map Amendment (LOMAS).

4.3 ALTERNATIVE 1: SUNLAND CHANNEL AS PROPOSED IN THE DRCC WITH MODIFICATIONS

4.3.1 Description

Alternative 1 is the same as the same as the recommended plan proposed in the DRCC CAR, with
modifications. This alternative consists of a landscaped earthen channel with depth approximately 5.9
feet, and 6:1 side slopes, extending from the DRCC to 99™ Avenue along the alignment shown in Figure
4.2. That portion of the channel beneath Sunland Avenue, a reach of approximately 1,300 feet, would be
in a reinforced concrete box culvert beneath the roadway surface. There would be additional culverts at
107™ Avenue and at 99™ Avenue. Modifications to the DRCC CAR design include:

o Revised channel section for revised hydrology;
o A side-weir retention basin at approximately 105" Avenue; and,

o A collector channel along the upstream side of 99" Avenue between the Sunland Channel and
Southern Avenue.

The retention basin is included for the purpose of maintaining the 100-year discharge at or near the
existing level. Table 3.1 shows that without a basin the 100-year discharge at 107" Avenue would be
increased by 30% with full development and the Sunland Channel in place. The basin would be located
to the south of the channel, and at a lower elevation than the channel because of the topography in that
area. The basin would not receive flow from the channel unless the discharge in the channel exceeded
356 cfs. The basin would have no positive drainage outlet to the surface. At this time, it is assumed the

November 2006 12 Aspen Consulting Engineers



SUNLAND CHANNEL Candidate Assessment Report

basin would be drained by dry wells, although this could be problematical due to shallow groundwater in
this area. A concrete spillway, approximately 73 feet by 82 feet, would convey flow from the channel to
the basin. A box culvert would be constructed in the channel to limit discharge to 356 cfs and ensure that
discharges in excess of that amount are diverted into the spillway and retention basin.

4.3.2 Hydrology

Design discharges for Alternative 1 are presented in Table 4.2. The Discharge at 107" Avenue is slightly
lower than the existing conditions discharge. Discharges at 99™ and Avondale Boulevards are increased

over existing conditions.

Table 4.2 Key Discharges for Alternative 1.

Alternative 1 S
. - 100-Year, 24-Hour 100-Year, 6-Hour : Existing Conditions
Concentration Point : : . ; : Design : :
Discharge, in cfs Discharge, in cfs Dis chargg i Discharge, in cfs
99t Avenue 63 2713 273 176
107t Avenue 471 566 566 584
Avondale Boulevard 1,012 1,284 1,284 639

4.3.3 Conceptual Design

Table 4.3 provides a summary of key channel design and hydraulic parameters for Alternative 1. Channel
top width for the main channel ranges from 81 to 139 feet. Total right-of-way width ranges from 131 to
164 feet.

434 Cost

Tables 4.4 and 4.5 summarize the cost estimate for Alternative 1. Detailed cost estimates for this and
other alternatives are provided in the appendix. The estimated cost, with contingency, is $19,220,072.
Right-of-way is the most significant single cost item, followed by reinforced concrete and landscaping.
Concrete costs are significant due primarily to the Sunland Avenue culvert. Costs are highest in the
Avondale Planning area since the majority of the system, including the Sunland Avenue culvert, is in this

area.
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Table 4.3 Selected Design Parameters for Alternative 1.

MAIN CHANNEL
Design %Tt’?:nt:' Ch_ra:;el - '%::;’Of' Reach Flow | Channel
Channel reach Discharge, | ... . e .. | Length, | depth,in | depth, in
o ats width, in | width, in | width, in in Feet Feet Feet
Feet Feet Feet
DRCC to Avondale
Boulevard. 1,284 56 139 164 2,849 5.5 6.9
Sunland Ave. to 107, 925 25 96 146 3,825 4.7 5.9
107 Ave. to 105t Ave. Basin 584 12 83 183 1,254 47 5.9
105t Ave. Basin to 991 Ave. 517 11 79 129 3,764 45 5.7
COLLECTOR CHANNEL
99™ Avenue | 137 | 20 [ 58 [ 74 | 1250 | 22 | 32
Collector channel design parameters are variable. These are averages.
SUNLAND AVENUE CULVERT
De5|gn_ Discharge, Culvert Depth, in Kumber of Batréls Barrel Width, in Culvert Length, in
in cfs Feet Feet Feet
1,095 6 3 9.5 1,388
105™ AVENUE BASIN
Parcel Area, in Acres
Includes area for - .
Basin Area, in Acres maisrtenance access and Ma[))( 'mtr'lm. Fonding Basin Depth, in Feet
park construction =DAT IESet
outside the basin)
3.9 5.9 3 4
Table 4.4 Alternative 1 Cost Estimate by Cost Item
COST ITEM COST
Right-of-Way $ 6,960,000
Reinforced Concrete (Culverts and Spillway) $ 3,401,196
Landscaping $ 2,931,675
Excavation $ 1,191,690
Maintenance Access Road $ 255,110
Dry Wells $ 45,000
Subtotal $ 14,784,671
Contingency 30% $ 4,435,401
Project Total $ 19,220,072
The cost of utility relocation, design and other miscellaneous items is
considered to be included in the 30% contingency for this and other
alternative cost estimates.
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Table 4.5 Alternative 1 Cost by Reach

AVONDALE PLANNING AREA

CHANNEL REACH COST
DRCC to Avondale Boulevard ) 2,819,362
Sunland Avenue Culvert $ 3,060,675
Sunland Avenue Culvert to 107th Avenue $ 3,086,263
Avondale Subtotal $ 8,966,300
Avondale Contingency 30% $§ 2,689,890
Avondale Total $ 11,656,190

PHOENIX PLANNING AREA

107th Avenue to Basin at 105th Avenue $ 1,047,980
Basin at 105th Avenue $ 1,619,495
Basin at 105th Avenue to 99th Avenue 3 2,681,481
99th Avenue Collector $ 469,415
Phoenix Subtotal $ 5,818,371
Phoenix Contingency 30% $ 1,745,511
Phoenix Total $ 7,563,882
Project Total $ 19,220,072

4.4 ALTERNATIVE 2: ARMORED CHANNEL AT ALTERNATE LOCATION.

4.4.1 Description

Alternative 2 (Figure 4.3) would be a channel located on the south side of the east/west property line
depicted in Figure 4.1. The channel sides would be constructed of shotcrete with 4 inches thickness on
1:1 side slopes in order to minimize right of way needs. Channel depth would be approximately 6 feet.
That portion of the channel beneath Sunland Avenue would be in a reinforced concrete box culvert
beneath the roadway surface. There would be additional culverts at 107" Avenue and at 99" Avenue.
Alternative 2 includes a side-weir detention basin at approximately 105™ Avenue, and collector channel
along the upstream side of 99" Avenue between the Sunland Channel and Southern Avenue. The
collector channel would be lined with shotcrete, same as the main channel. As with Alternative 1, the
detention basin is included for the purpose of maintaining the 100-year discharge at or near the existing
level. Unlike Alternative 1, in which the retention basin would be drained by dry wells, the Alternative 2
basin would drain back into the main channel through a 24-inch culvert located in the side weir. A box
culvert would be constructed in the channel to ensure diversion of main channel flow into the detention
basin. The channel right of way would include consideration for inclusion of a recreational trail.

4.4.2 Hydrology
Discharges at major concentration points are the same for Alternative 2 as for Alternative 1.
4.43 Conceptual Design

Table 4.6 provides a summary of key channel design and hydraulic parameters for Alternative 2. Channel
top width for the main channel would range from 28 to 64 feet. Total right-of-way width range would be
from 78 to 89 feet.

November 2006 15 Aspen Consulting Engineers



SUNLAND CHANNEL Candidate Assessment Report

Table 4.6 Selected Design Parameters for Alternative 2.

MAIN CHANNEL
Design %ﬁ?{:’;’ Ch??;el R'%::;Of' Reach Flow | Channel
Channel Reach Discharge, | . . . et ...’ . | Length, | depth,in | depth,in
i width, in | width, in | width, in in Feet Feet Feet
Feet Feet Feet
DRCC to Avondale
Boulevard. 1,284 50 64 89 2,849 55 6.9
Sunland Ave. to 1071, 925 28 40 90 3,825 4.7 6.0
107" Ave. to 105! Ave. Basin 584 19 31 81 1,254 4.7 6.0
105t Ave. Basin to 991 Ave. 517 17 29 79 3,764 47 6.0
COLLECTOR CHANNEL
99™ Avenue [ 137 | 15 | 22 | 3 [ 120 | 25 [ 35
Collector channel design parameters are variable. These are averages.
SUNLAND AVENUE CULVERT
Desagq Discharge, Culvert Depth, in Niifiber of Barrals Barrel Width, in Culvert Length, in
in cfs Feet Feet Feet
1,095 6 3 9.5 1,388
105 AVENUE BASIN
Parcel Area, in Acres
Includes area for ; \
Basin Area, in Acres maifﬂenance access and Mas( |mt;1m_ P?:nd;ng Basin Depth, in Feet
park construction SAthIn fee
outside the basin)
4.4 6.6 3 6

4.4.4 Cost

Tables 4.7 and 4.8 summarize the cost estimate for Alternative 2. The estimated cost, with contingency,

is $17,375,483.
reinforced concrete.

Table 4.7 Alternative 2 Cost Estimate by Cost Item

Right-of-way is the most significant single cost item, followed by shotcrete and

COST ITEM COST
Right-of-Way $ 4,575,000
Shotcrete $ 3,560,550
Reinforced Concrete (Culverts and Spillway) $ 3,339,648
Landscaping $ 820,149
Excavation $ 812,082
Maintenance Access Road $ 255,959
105th Avenue Basin Drain $ 2,368
Subtotal $ 13,365,756
Contingency 30% $ 4,009,727
Project Total $ 17,375,483
The cost of utility relocation, design and other miscellaneous items is considered to be included in the 30% contingency.
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Table 4.8 Alternative 2 Cost by Reach

AVONDALE PLANNING AREA

CHANEL REACH COST
DRCC to Avondale Boulevard $ 2,077,577
Sunland Avenue Culvert $ 3,060,675
Sunland Avenue Culvert to 107th Avenue | $ 2,621,532
Avondale Subtotal $ 7,759,784
Avondale Contingency 30% $ 2,327,935
Avondale Total $ 10,087,719

PHOENIX PLANNING AREA

107th Avenue to Basin at 105th Avenue | $ 945,659
Basin at 105t Avenue $ 1,753,576
Basin at 105th Avenue to 99th Avenue $ 2,452,594
99th Avenue Collector $ 454,143
Phoenix Subtotal $ 5,605,972
Phoenix Contingency 30% $ 1,681,792
Phoenix Total $ 7,287,764
Project Total $ 174375483

4.5 ALTERNATIVE 3: DEVELOPER RETENTION.

4.5.1

In Alternative 3, all future developers within the Sunland Channel drainage area upstream of Avondale
Boulevard would be required to retain all runoff from the 100-year, 6-hour storm. There would be no
channel construction. However, the additional retention could be placed in a linear corridor along the
alignment of the Sunland Channel, as shown in Figure, 4.4, to create a recreational and aesthetic amenity.
This corridor would be landscaped similar to what has been done along the original DRCC alignment in
Phoenix (See FCDMC 2006).

Description

4.5.2 Hydrology

Table 4.9 provides the hydrologic modeling results for Alternative 3. Peak discharge rates would be
reduced significantly throughout the floodplain, but not eliminated due to existing areas that are already
developed, but without full retention.

Table 4.9 Key Discharges for Alternative 3.

| 100-Year, 24-Hour | 100-Year, 6-Hour Alternative 3 | p:cting Conditions
Coteenteation ot Discharge, in cfs* Discharge, in cfs Desior Discharge, in cfs
! . Discharge, in cfs .
99t Avenue 0 1 0 176
107! Avenue 301 425 485 584
Avondale Boulevard 310 383 383 639
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4.5.3 Conceptual Design

Alternative 3 would require an additional 48 acre feet of developer retention above the 100-year, 2-hour
requirement, of which 20 acre feet would be by developers in the Avondale planning area, and 28 acre
feet would be in the Phoenix planning area.

It is assumed that the retention depth would be 3 feet, with one foot of freeboard in the basins.
Installation of this retention in linear basins along the alignment shown in Figure 4.4 would result in the
following retention basin cross section dimensions in the Avondale Planning Area:

Basin Length: 3,388 feet
Basin Depth: 4 feet
Basin Bottom Width: 67 feet
Basin Top Width: 115 feet

Total Right of Way Width: 155 feet

The linear basin in the Phoenix Planning Area would have the following dimensions:

Basin Length: 6,423 feet
Basin Depth: 4 feet
Basin Bottom Width: 45 feet
Basin Top Width: 93 feet

Total Right of Way Width: 133 feet

A trapezoidal cross section is assumed. Right of way includes 20 feet on each side of the basin for
maintenance and recreation access.  The maintenance road on each side is 12 feet wide decomposed
granite. It is assumed the basins would be drained by dry wells.

454 Cost

The estimated cost, assuming unit costs the same as those used for the Sunland Channel cost estimate, is
$10,264,029 (Tables 4.10 and 4.11).

Table 4.10 Alternative 3 Cost Estimate by Cost Item

COST ITEM COST
Right-of-Way $ 4,755,000
Landscaping $ 2,062,131
Excavation $ 670,380
Maintenance Access Road $ 152,896
Dry Wells $ 255,000
Subtotal $ 7,895,407
Contingency 30% $ 2,368,622
Project Total $ 10,264,029
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Table 4.11 Alternative 3 Cost by Planning Area

AVONDALE

COST ITEM COST
Avondale Subtotal $ 3,049,037
Avondale Contingency 30% $ 914,711
Avondale Total $ 3,963,748

PHOENIX

Phoenix Subtotal $ 4,846,370
Phoenix Contingency 30% $ 1,453,911
Phoenix Total $ 6,300,281
Project Total $ 10,264,029

4.6 ALTERNATIVE 4: ALTERNATIVE 4: FLOODPROOFING AND ELEVATION CERTIFICATES.

4.6.1

Alternative 4 would provide in-place individual flood protection for existing homes in the floodplain and
subject to 100-year flooding. The floodplain would be mapped for with-development drainage area
conditions. Lowest floors within the floodplain would be surveyed, and those subject to flooding would
be offered floodproofing. At this time, floodproofing is assumed to take the form of floodwalls
constructed adjacent to the existing structure wall. Elevation certificates would be provided for those
structures with lowest floors above the 100-year flood level. These could be used to apply for Letters of
Map Amendment if applicable.

Description

Alternative 4 would include a retention basin with capacity of 10-acre feet in the position shown in Figure
4.5. As in Alternatives 1 and 2, the purpose of this basin would be to ensure that the 100-year discharge
at 107™ Avenue remains near the existing condition discharge.

4.6.2 Hydrology

The hydrologic modeling for Alternative 4 consists of developed drainage area conditions as in
Alternatives 1 and 2, but with Sunland drainage routing for existing conditions under the assumption that
there would be no Sunland Channel. The results are presented in Table 4.12.

Table 4.12 Key Discharges for Alternative 4.

: . 100-Year, 24-Hour 100-Year, 6-Hour Altema_twe 4 Existing Conditions
Goncain: flon Folit Discharge, in cfs* Discharge, in cfs pestan Discharge, in cfs
; ! Discharge, in cfs .
99t Avenue 63 273 273 176
107" Avenue 304 539 539 584
Avondale Boulevard 1,012 1,284 1,284 639

4.6.3 Conceptual Design

The average flood depth with the above-referenced discharges will be approximately one foot. Flood
walls, with sealable entryways, would be constructed adjacent to existing homes at a height averaging 2
feet above adjacent ground, to provide one foot of freeboard.
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4.6.4 Cost

The cost estimate for Alternative 4 is based on an average home perimeter in this area of 265 feet
measured from aerial photographs. A 2-foot floodwall is estimated to cost $107/linear foot, for an
average per-structure cost of $28,355. There are approximately 123 floodplain homes without current
elevation certificates in the Avondale planning area, and 43 such homes in the Phoenix planning area.
Table 4.13 summarizes the cost estimate. Total cost of Alternative 4 would be approximately $9,167,108.
Survey and floodplain remapping cost would be approximately $100,000 and is included in the
contingency.

Table 4.13 Alternative 4 Cost by Planning Area

AVONDALE
ITEM COST

Avondale Subtotal $ 3,487,665

Avondale Contingency 30% $ 1,046,300

Avondale Total $ 4,533,965

PHOENIX
Phoenix Subtotal $ 3,563,956
Phoenix Contingency 30% $ 1,069,187
Phoenix Total $ 4,633,143
Project Total $ 9,167,108
The Phoenix total cost, with contingency, includes $3,048,098 for a retention basin.
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4.7 ALTERNATIVE COMPARISON

Table 4.14 is a matrix listing the costs and relative advantages and disadvantages of the four alternatives.

Table 4.14. Alternative Comparison Matrix.

Alternative Cost Advantages Disadvantages
1. Sunland Channel as Similar to recommended plan from T ——
Proposed in the DRCC CAR with DRCC CAR. yu y
i practical
Modifications.
$19.020072 100-year flood protection. Highest cost
Multiple use linear corridor Channel is mostly outside the
Aesthetic ameniy floodplain, partly on high ground
2. Armored Channel at Alternate 100-year flood protection. .
: High cost
Location.
Multiple use linear corridor : - L
$17.375.483 Aesthetic qualities minimal
Channel is within or at the edge of the
. Some homes may have to be
floodplain
purchased
3. Developer Retention. Dry well drains may not be
Moderate cost. practical
Cost is borne over time, mostly or Not 100-year flood protection.
$10.264.029 partly by developers. .
Implementation may take years.
No disruption of existing landowners in
the floodplain or need to purchase Linear corridor unlikely or
right of way. fragmented.
4. Floodproofing and Elevation Not 100-year flood protection.
Certificates.
High liability (improvements would
Low cost. be owned and maintained
$6,119,010 privately).
No need to purchase right of way.
No linear corridor or aesthetic
amenity.

Alternative 1 provides all of the desired features of a flood-control solution for the Sunland Channel, but
has the highest cost. Specifically, this alternative provides a 100-year solution and an opportunity for an
aesthetic linear recreational corridor that conforms to what is currently planned for the DRCC as well as
Tres Rios. However, this channel is mostly outside the floodplain and on land that will not benefit from
the flood-control solution. Further, the cost is the highest. The retention basin in Alternative 1 relies on
dry wells to drain. Groundwater in this area is high, and drainage by dry well may be very slow, or not
practical at all given the need to drain the basin in 72 hours. An alternate drainage solution, which could
involve a horizontal pipe drain to the Gila River, would cost substantially more than the dry w<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>