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1.0 INTRODUCTION

1.1 Purpose of Study
The purpose of the Metro Phoenix Area Drainage Master Plan (ADMP) is to identify and
quantify flood hazards within the central Phoenix area and develop a recommended plan for

mitigation of the identified flooding problems.

1.2 Purpose of this Report
The purpose of this report is to document and summarize the potential flood control solutions for

the Metro Phoenix ADMP. This is a summary of the Level II Analysis, which is the second step
in the process of developing flood control alternatives. This step involves an analysis of a
selected number of flood control measures in order to establish the alternatives which will be
carried forward into the recommended plan. The next phase, or the Level III Analysis, will
involve further development of the recommended alternatives and production of the design

concept plans.

1.3 Study Area
The study area for the Metro Phoenix ADMP is shown in Figure 1.3. The area is bounded by the

Arizona Canal Diversion Channel (ACDC) on the north, I-17 on the west, the Salt River on the
south, and the ridgeline in the Papago Buttes on the east. Between 44™ Street and 60" Street, the
study area extends north of the Arizona Canal up to the ridgeline of Camelback Mountain. The
total study area is approximately 90 square miles. The study also includes a portion of the
Durango ADMP study area, west of I-17, which encompasses the Cave Creek floodplain and its
corresponding watershed (blue shaded area on Figure 1). The reason for including the Durango
area in the Metro Phoenix ADMP is for the re-study of the Cave Creek floodplain; no new flood
mitigation plans will be developed for the Durango watershed, as this effort was previously
accomplished as part of the Durango ADMP.
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Figure 1.3 Study Area Map



2.0 FLOODPRONE AREAS

The following paragraphs describe the eight flood prone areas that were identified in the first
phase of the Metro Phoenix ADMP, which was carried out between May 2005 and October 2006
and consisted of data collection, analysis of existing conditions, and identification of flood prone
areas. The work included 1) review of flooding complaints compiled by the City of Phoenix
(COP) through the drainage complaint department, 2) receiving input from the public on
drainage issues at public meetings, 3) consulting with affected agencies, 4) reviewing existing
flood studies and drainage reports, 5) preparing an inventory of existing and planned drainage
infrastructure, 6) developing a comprehensive rainfall-runoff model of the study area, and 7)
preparing a re-delineation of the Cave Creek floodplain.
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The data obtained from this first phase of the work was used to define the following flood
hazards:

Old Cave Creek Floodplain: As evidenced by numerous drainage complaints, the low-lying areas
within the old Cave Creek floodplain are still susceptible to flooding. This area is approximately
10 square miles in size, located between the ACDC to the north, the Grand Canal to the south, I-
17 to the west, and 7™ Street to the east. Prior to construction of the ACDC, flood flows from
Cave Creek would inundate this area, hence the name old Cave Creek Floodplain. But even
though the ACDC captures and diverts the upstream flows in Cave Creek, eliminating the
floodplain designation, the area still experiences flooding problems. These problems are
primarily due to the topographic shape of the area, which is a very wide and shallow conveyance




corridor lacking a defined low-flow channel. The rest of the Metro Phoenix study area is more
characteristic of a sloping plain where runoff, that exceeds the conveyance capacity of the
streets, flows overland as shallow sheet flow. In contrast, the topography of the old Cave Creek
floodplain tends to concentrate runoff. Consequently, during times of heavy rainfall, runoff can
exceed the capacity of the 2-year storm drain system and accumulate, causing flood damage to
those properties located in low-lying areas.

Cave Creek Floodplain: The Cave Creek floodplain area from the Grand Canal downstream to I-
10 is approximately 6 square miles in size, which incorporates the designated floodplain as well
as some areas outside of the floodplain. The defined floodplain lies roughly between 19™
Avenue to the west and 15" Avenue to the east, encompassing over 2000 homes and businesses.
However, the Metro Phoenix ADMP hydrologic model indicates that the risk of flooding in
adjacent conveyance corridors, outside of the designated floodplain limits, is essentially the same
as the flood risk within the ﬂood}ﬁlain. That is, the 100-year peak discharge that is conveyed
within the floodplain between 19™ Avenue and 15™ Avenue is roughly equivalent to the peak
discharge in the other adjacent half mile wide conveyance corridors; including I-17 to 19™ Ave.,
15" Ave. to 7™ Ave., and 7" Ave. to Central Ave. As is the case with the old Cave Creek
floodplain area upstream of the Grand Canal, the flooding problems downstream of the Grand
Canal are primarily due to the topographic shape of the area which is a very wide, shallow
conveyance corridor stretching from I-17 to Central Avenue. Runoff tends to concentrate within
this area and, during times of heavy rainfall, runoff can exceed the capacity of the 2-year storm
drain system and accumulate to significant depths, causing flood damage to those properties
located in low-lying areas.

Grand Canal Floodplain: The banks of the Grand Canal are elevated about 1 to 3 feet above the
existing ground, resulting in a shallow floodplain along it’s upstream side. An estimated 530
homes, plus a number of businesses and apartment buildings, are located within the Grand Canal
floodplain between I-17 and 22™ Street. Some areas within the floodplain experience flooding
on a much more frequent basis than others, such as the neighborhood located between 3rd Street
and 12th Street. This area has been flooded twice within the past year, whereas other areas
behind the Canal haven’t flooded for decades. Nonetheless, the entire area that lies below the
elevation of the Canal bank is susceptible to flooding. Moreover, the flooding can be caused by
storms much smaller than the 100-year event because the problem is a result of the elevated
Canal bank. That is, once the capacity of the 2-year storm drain system is exceeded, excess
runoff ponds behind the Canal and causes flooding of homes and businesses.

Downtown Area: For purposes of this study, the Downtown Area is defined as the 7.8 square
mile region bounded by 19™ Ave. on the west, I-10 on the north and east, and I-17 on the south.
I-10 is a drainage divide for the Downtown Area; capturing upstream runoff and conveying it to
the Salt River, but the local watershed still generates relatively high rates of runoff due to the
level of development and lack of pervious areas. Surface flows run east to west through the
Downtown area, with the highest concentrations of runoff occurring along Fillmore Street, the
Union Pacific Railroad, Buckeye Road, and I-17. The hydrologic model predicts that these
concentrations of runoff range from 100cfs to over 1200cfs for the 100-year flood, indicating a
significant flood hazard. The flooding problems are exacerbated since many of the storm water
catch basins are dysfunctional drywells that leave standing water after the storms have passed.




In addition, even though 2-year storm drains exist on half-mile intervals, many of the inlets in the
Downtown area seem inadequate to capture the runoff from a 2-year storm.

Durango Curve Area: At Durango Street, the 90 degree curve in the I-17 Freeway is on an
elevated embankment which impounds floodwaters, to a depth of about 3 feet, according to the
effective floodplain map and verified with the Metro Phoenix hydrologic model. The flooded
area is about 1/2 square mile in size and includes about 670 homes and businesses along the east
side of I-17, from the Freeway curve upstream to the Union Pacific Railroad. The contributing
watershed to the Durango Curve area extends all the way up to the ACDC. Storm water runoff
from the watershed, that exceeds the existing storm drain system, concentrates along the north
side of the Union Pacific Railroad and is diverted into I-17 filling the depressed part of the
highway north of the curve. Since the existing storm drain system is designed to convey the 2-
year flood, storms exceeding the 2-year event can cause this problem of floodwater spilling into
I-17. Once the storage volume of I-17 is exceeded, floodwaters spill over the east side of I-17,
flooding the area in the northeast quadrant of the curve. The west bank of the depressed freeway
is higher than the east bank, which results in the spill to the east. This flooding problem not only
impacts homes and businesses, but can also flood I-17, making the Freeway impassable on a
fairly frequent basis.

Arizona Country Club Swale: This swale is downstream of the Arizona Country Club, located
between the Papago Buttes on the south and the elevated Arizona Canal on the north. The swale
runs east to west through the Arizona Country Club and continues west, in an alignment north of
Thomas Road, until it reaches the Old Cross Cut Canal at 48™ Street. The swale tends to lose its
definition downstream of 52" Street, transforming from a swale that contains floodwater into a
spread out surface flow. There are records of several flooding complaints from homeowners
who live along the low-lying part of the swale.

Arcadia Area: The Arcadia area has long been a flooding concern for both the COP and the
Flood Control District (District). Storm water runoff from Camelback Mountain causes flooding
problems for the homeowners whose property lies adjacent to the flow corridors. These flow
corridors are the north-south aligned streets that convey the mountain runoff from Camelback
Mountain’s slopes down to the Arizona Canal. Another issue is the elevated embankment of the
Arizona Canal. Much like the Grand Canal described previously, the Canal embankment
impounds floodwaters resulting in a designated floodplain along the upstream side of the Canal.
The homeowners at Camelback Castille (on 40™ Street and Camelback Road) experience this
flooding. These flooding issues have resulted in numerous flooding complaints, prompting the
inclusion of Arcadia into the list of flood hazard areas.

Area north of Sky Harbor Airport: This area is located between the Loop 202 Highway on the
north and the Union Pacific Railroad on the south, from the I-10 Freeway upstream to the SR
143 Highway. The drainage area is approximately four square miles in size and the general fall
of the land is from northeast to southwest. The railroad forms a drainage divide along the north
boundary of Sky Harbor Airport. North of the railroad, a wide swale is formed along the
Washington Street alignment where the grade is due west. This swale accumulates surface flow
that exceeds the capacity of the existing 2-year storm drain system. According to the Metro
Phoenix hydrologic model, the 100-year surface flow along Washington Street exceeds 1000cfs.




3.0 TECHNICAL ANALYSIS
The alternatives that were carried forward from Level 1 analysis were further analyzed to
ascertain their feasibility and refining the associated cost. Additional criteria included
identification of fatal flaws that would make a project impossible or impractical to construct.
These included location of conflicting major utilities, impractical right-of-way acquisitions, and
environmental and cultural impacts.

Refinements to the technical analysis included preparation of typical cross sections for storm
drain alternatives that show the potential street location of the new pipe and its relation to
existing utilities. This helps determine the alternatives feasibility as well as to better estimate the
associated costs of utility relocations. In addition, for proposed alternatives that include storm
water storage, new contoured basins were developed that provide the following:

e A better estimate of the storage volume was used as the basis of a stage-storage
relationship within the HEC-1 modeling to determine the mitigating effect the storm
water storage basin has on the flood hydrographs.

e Provides an estimate of the quantity of haul material for the cost estimate.

e Helps people visualize the storage basin and how the basin could be used for recreation.
In the case of the golf courses, it also shows how the drainage will be routed through the
basin to prove feasibility as well as refining the cost estimate.

4.0 ENVIRONMENTAL CONSIDERATIONS

As part of the Area Drainage Master Plan process, an analysis was completed to identify
environmental considerations including hazardous materials sites and facilities and previously
identified cultural resources. Identification of these factors will be used in the selection of the
recommended alternative.

There is still considerable habitat value in the area, especially in areas with mature trees. These
characteristics were looked at and their value was considered as part of the assessment.

4.1 Hazardous Materials Investigation

A hazardous materials area of concern (HMAC) was identified (Figure 4.1) and a hazardous
materials investigation was conducted. Arizona Department of Environmental Quality (ADEQ)
and Environmental Protection Agency (EPA) databases were searched and the resulting
information was reviewed to identify facilities or sites that have reported incidents involving
hazardous materials. A total of 336 hazardous materials incidents or sites were recorded within
the HMAC (See the Appendix 2 for the complete list). A more detailed summary of the
hazardous materials incidents or sites by type can be found in Appendix 2. The final Metro
Phoenix ADMP project area and selected alternative(s) will need to be evaluated for specific
hazardous materials impacts before plan implementation.
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Figure 4.1 HMAC Location

4.2 Cultural Resources Investigation

A cultural resources inventory area was identified (Figure 4.2) and a cultural resources
investigation was conducted to identify any cultural resources in the inventory area that could be
affected by the proposed Metro Phoenix ADMP alternatives. The investigation included
background research to compile the previously documented archaeological and historic sites and
surveys conducted. Cultural considerations were identified from information gathered from the
Arizona State Historic Preservation Office, the Arizona State Museum, and the National Park
Service’s National Register Information System.

The cultural resources records search indicated that 56 surveys were previously conducted in the
inventory area, resulting in coverage of approximately 6 percent of the project area. In total, 53
known archaeological sites, 34 historic districts, and numerous National Register of Historic
Places listing historic properties were previously recorded in the inventory area. Twenty-eight of
these archaeological sites overlap the project area. Encanto Golf Course and Encanto Park both
have historic designations. There is also a proposed basin at I-17 and the Union Pacific Railroad
that has homes with a historic designation within the footprint. If these alternatives move
forward, the historic designation will need to be considered. A more detailed listing of the
numbers and types of sites affecting each of the project alternatives can be found in Appendix 2.

A more detailed assessment of known cultural resources is recommended prior to plan
implementation. The level of detail needed, identification of potential agencies involved and



construction related recommendations to preserve cultural resources are further described in
Appendix 2.
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S.0 SCENERY AND RECREATION RESOURCE ASSESSMENT

The following is a summary of the Scenery and Recreation Resource Assessment (SRRA) for the
Metro Phoenix ADMP, see appendix 3 for the complete report.

In addition to the overall goal of the Metro Phoenix ADMP to develop alternatives to mitigate
the identified drainage and flooding concerns, a companion goal is the preservation and
enhancement of the landscape character and recreational qualities of flood protection facilities
within the community.

The multidisciplinary information gathering effort provided information used as the basis for
developing drainage alternatives in the study area that are technically sound, environmentally
sensitive, supported by the community, and complimentary to existing land use. This scenery and
recreation resource assessment concentrated the assessment efforts to the area that encompasses
the visual above ground drainage alternatives which will have an impact to scenic quality.

5.1 Scenery, Recreation, Open Space Goals & Objectives

The District’s goal for the landscaping and aesthetic treatment of flood control projects is to
preserve the visual beauty and other aesthetic qualities of the urban, rural and natural settings in
Maricopa County as an integral part of the planning and designing flood control facilities. The
District’s recreation goal is to promote recreation multiple-uses of its properties to the extent that



such uses do not compromise the flood control function, operation and maintenance of those
facilities.

The purpose of the Scenery and Recreation Resources Assessment is to:

= Assess the character, quality and visual sensitivity of lands contained within and adjacent
to the project area of influence;

= Provide an analysis of scenery and recreation opportunities and constraints for flood
protection activities;

= Jdentify a range of appropriate landscape themes and associated landscape features to
apply to the plan alternatives;

* [dentify and develop plan alternatives that emphasize achievement of project landscape
aesthetic goals;

* Provide an analysis of the scenic impacts, benefits and costs associated with plan
alternatives;

= Jdentify recreation resources, needs, and opportunities;

= Assist in developing the preferred plan, including aesthetic planning and design guides,
cost estimates for landscaping, aesthetic, and recreational features, and guidance on
needed right of way acquisition; and

= Assist in development of the maintenance and implementation plan.

5.2 SRRA Data Collection

Phase I of the Metro Phoenix ADMP included the data collection and assessment of the existing
and planned future landscape character and the recreational land use for the entire study area.
This mapping was used to generate a landscape character compatibility analysis which identified
the appropriateness of the various flood protection methods use in regards to landscape character
within the study area. This county-wide data was appropriate for the regional context of the
Metro Phoenix ADMP and the preliminary identification of the use of flood protection methods,
but because of the intense urban development and varying landscape character contextual
settings, a more local context assessment was made for the area surrounding the visually
sensitive drainage alternatives identified.

An assessment was made for this area in regards to landscape character, scenic quality and visual
sensitivity. The landscape character assessment included; existing, planned future, and historic
and cultural landscape character. The scenic quality assessment included landscape variety and
scenic integrity; this assessment identified features and areas that should be preserved for their
outstanding scenic quality, and features and areas that may represent opportunities for landscape
enhancement or improvement due to the lack of landscape variety or the presence of discordant
features that appear to detract from the desired characteristics within the study area. And lastly,
an assessment was made for visual sensitivity, taking into account the numbers and types of
viewers; their concern for the visual environment; and the relative visibility of landscape areas
within the study area.

53 SRRA Opportunities & Constraints Analysis

To assist in identifying the opportunities and constraints for applying the various flood protection
methods, a composite map was produced for the local study area consisting of the Scenic
Integrity ranges, the Visual Sensitivity Compatibility, Existing Landscape Character
Compeatibility, and the Variety Classes Compatibility.



The scenery and recreation resource assessment identified areas that could be enhanced in both
scenic quality and recreational use. Opportunity for enhancement exists south of Grand Avenue,
where both scenic quality and recreational resources are lacking. The appropriate use of flood
protection methods such as the Soft or Semi-Soft methods, along with including multi-use
recreational components will significantly improve the harsh industrial character of the area, and
provide needed recreation.

This assessment also identified an opportunity for local and regional recreational enhancement
along the Grand Canal, in areas which currently fall within the Cave Creek Floodplain.
Alternatives developed in this area could provide for the enhancement of existing regional
pathway system along the canal, providing open space, pocket parks, trailheads, and general
aesthetic improvements to the canal area.

Other opportunities for scenery enhancement presented themselves during team discussions
about possible flood protection alternative solutions. Most notably are two municipal golf
courses, which not only provide great floodwater storage opportunity, but also opportunity and
desire of the City, to improve the aesthetics and appeal of the golf courses.

Further evaluation will be made on these alternatives, and the scenery and recreation multi-use
impacts will be a significant consideration as the alternatives are developed. For example, the
grading of the Floodwater Storage at Encanto Golf Course Alternative will be required to be
done in an aesthetic manner to fit into its sensitive context of the historic residential district. To
help in identifying the future design of these alternatives, landscape themes were prepared which
are suitable to the flood protection methods assessment, and the stakeholder’s goals and
objectives. These various themes will be evaluated by the planning team, the stakeholders, as
well as the general public.

5.4  SRRA Landscape Design Themes

Landscape design themes have been identified for the flood protection alternative solutions
which are being studied by the planning team. These alternatives include above ground features
which could have visual or recreational impacts in the study area. Landscape themes were
developed based on the appropriate flood protection methods identified during the SRRA.
Alternative themes were developed for the Existing Landscape Character, Future Planned
Landscape Character, and the Historical Landscape Character, they include:

¢ Floodwater Storage at Encanto Golf Course Alternative

The Encanto Golf Course is partially located in the Encanto Palmcroft Historic District.
The existing landscape character of the area is quite mesic with palm trees, tall shade
trees, and manicured turf and landscaping. In response to the Soft Structural Method
anticipated for the site and the intended continued use as a golf course, the recommended
landscape design theme is Suburban Park-Like. This theme illustrates the aesthetic
contouring of the golf course to provide the floodwater storage, and also illustrates
landscaping which would maintain the existing turf character of the course and the
preservation of mature trees (Figure 5.4.1).
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% Floodwater Storage at Palo Verde Golf Course Alternative

Two alternative themes were developed: A Suburban Park-Like theme that illustrates
the aesthetic contouring of the golf course to provide the floodwater storage, and also
illustrates landscaping which would maintain the existing all turf character of the course;
and a second Desert Oasis theme, illustrates an alternative desert landscape theme on the
edges of the golf course fairways (Figure 5.4.2).

0,
’0

Linear Park at Grand Canal Alternative

L)

Two themes were developed: An Enhanced Desert Park theme without hardscape,
sidewalks, headwalls, etc. Only aesthetic grading and landscaping is shown. This
concept illustrates desert landscaping on the peripheral with small passive turf areas on
the interior of the small parks. This theme may appeal to residents who do not want
developed park amenities that would invite people into the canal corridor; and a second
Suburban Park theme which includes typical urban park amenities, including sidewalks,
ramadas, playgrounds, etc, along with trees and all turf landscaping. This theme also
shows the sites multi-use potential with a connection to the Grand Canal pathway (Figure
5.4.2).

10
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% Durango Curve Alternative

Three themes were identified: Suburban Park Landscape Theme; Enhanced Desert
Landscape Theme, and Suburban Park Recreation Complex Landscape Theme (Figure
5.4.3). The Floodwater Storage at the Durango Curve Alternative is not only ideally
located for floodwater storage, but also could provide highly desired recreational
facilities in the central part of the city. The City Parks Department has also stated that
they would welcome the opportunity for a new multi-use recreational facility at the
locations of the two alternatives. The Parks Department has been unable to provide
facilities in this area due to the lack of property available.

Storm Drain in Central Avenue Alternative

A Historic Streetscape theme illustrates the minimal degree of aesthetic changes required
for the storm drain improvement, to satisfy the desire to keep the existing historical
landscape character.

Based on the Scenic Quality Assessment, the theme developed in response to the
assessment of historic character, and the understood sensitivity to any aesthetic changes
to the Central Avenue/Murphy Bridle Path, is developed from the Semi-Soft Structural
flood protection method (Figure 5.4.3).

11
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6.0 COST ESTIMATING

Cost estimates were prepared for each alternative based upon the unit and quantity of materials
necessary to construct that alternative. Those materials include, among other things, linear feet
of various sized storm drain pipe, cubic yard of cut/fill material for the constructions of basin
storage areas, utility relocation costs per mile of storm drain mainline, square feet of right-of-
way necessary for the proposed improvements, raising homes for flood proofing including
temporary relocation of residents, and assessed value plus moving/relocation costs for the
acquisition of private property. The costs for unit prices came from recently constructed COP
and District projects. For this level of analysis the addition for contingencies is twenty percent.
See the appendices for itemized cost estimates.

7.0 POTENTIAL ALTERNATIVES (Level I)

During Level I forty alternatives were developed to solve or improve the regional flooding
problems. After the Level I alternatives review meeting and passing an analysis by the project
team, this number was reduced to thirty-two and these alternatives were carried forward into
Level II (see the Level I report).

8.0 ALTERNATIVES

The thirty-two alternatives have been further evaluated and refined. Following is the description
of these evaluations and refinement of these alternatives.
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8.1

8.1.1

Old Cave Creek Floodplain (ACDC to Grand Canal)

No Action

The no action alternative will result in continued flooding problems in the old Cave Creek
floodplain area. These problems include house flooding and disruption to vehicular traffic due to
flooded streets. Some of the specific flood problems identified with this study include:

8.1.2

Frequent flooding of low lying houses along Central Avenue (Central Avenue doesn’t
have a storm drain or curb and gutter north of Bethany Home Road)

Flooding of homes in the area north of Glendale Avenue and east of 15" Avenue (this
area is lower than the crowns of 15" Avenue and Glendale Avenue)

Flooding of properties along the downstream side of Bethany Home Road (Bethany is
essentially level in an east-west direction which results in downstream flooding once the
storm drain capacity is exceeded)

23" Avenue Storm Drain terminates at Northern Avenue resulting in flooding along
Northern Avenue

Flooding of properties along the downstream side of Butler Avenue (as is the case with
Bethany Home, Butler is essentially level in an east-west direction. The flat slope creates
very little conveyance capacity in the street which results in flooding of the downstream
properties once the street capacity is exceeded. This is a common problem throughout
the old Cave Creek floodplain area.)

Cost = $0

10-year Storm Drain System without Storage (See Exhibit 2.2)

This potential solution is to increase the capacity of the existing 2-year storm drain system to a
10-year design for the area between I-17 and Central Avenue. It includes new storm drains in
21% Avenue, 158 Avenue, 3™ Avenue, and Central Avenue. This solution is dependent on all the
elements of the Cave Creek Floodplain solution being in place. The following individual
alternative elements make up this solution:

Alternative 01 — 21* Avenue Storm Drain, Northern Ave. to Grand Canal (10-year
design) — 4.1 Linear miles

Alternative 02 — Central Avenue Storm Drain, Arizona Canal to Bethany Home Rd. (10-
year design) — 2.2 Linear miles

Alternative 03 — 3™ Avenue Storm Drain, Bethany Home Rd. to Grand Canal (10-year
design) — 1.4 Linear miles

Alternative 04 — 15™ Avenue Storm Drain, Butler Dr. to Grand Canal (10-year design) —
4.1 Linear miles

Utility conflicts to be addressed:

1.

15™ Avenue — There is an existing 30" sanitary sewer line that is a potential problem.
The existing storm drain is approximately 6’ lower than the sanitary sewer. A new
parallel storm drain in 15™ Avenue would likely be at the same depth as the existing and
therefore shouldn’t conflict with the existing sanitary sewer.
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2,

7™ Avenue — The existing storm drain and 30” sanitary sewer lines are manageable.
There is horizontal separation and vertical separation will not be an issue since it is not
being crossed.

Opportunities

Increase to a 10-year Level of protection for a large area when all proposed storm drains
are constructed
Requires no additional right-of-way

Constraints

The Murphy Bridle Trail is considered very important to the local residents and needs to
be preserved because of its historic designation

Potential problem with utility conflicts particularly along 15™ Avenue.

Central Avenue Storm Drain — The new storm drain would be located in the center of the
road and would not impact the bridle path. The majority of the inlets will be located on
the connecting side streets with a few additional inlets located discreetly down the east
side of Central Avenue.

Alternative Description (See Appendix for Individual Alternative Itemized Cost) Amount
1 New Storm Drain in 21st Avenue (10-year, 4.1 miles) $ 29,819,000.00
2 New Storm Drain Extension in Central Avenue (2-year, 2.2 miles) $ 8,732,400.00
3 New Storm Drain in 3rd Avenue (10-year, 1.4 miles) $ 5,843,700.00
4 New Parallel Storm Drain in 15th Avenue (Supplement 10-year, 4.1 miles) | $ 31,973,000.00

TOTAL $ 76,368,100.00

8.1.3

10-year Storm Drain with Storage at Palo Verde Golf Course (See Exhibit 2.3)

This potential solution would increase the capacity of the existing 2-year storm drain system to a
10-year design for the area between 1-17 and Central Avenue. It includes new storm drains in
21 Avenue, 15t Avenue, 31 Avenue, and Central Avenue, new 10-year storage basin within
Palo Verde Golf Course at 15™ Avenue and Maryland, as well as new laterals in the drainage
areas downstream of the golf course to increase the existing storm drain to a 10-year level of
protection. This solution is dependent on all the elements of the Cave Creek Floodplain solution
being in place. This alternative includes the following individual alternative elements:

Alternative 01 — 21* Avenue Storm Drain, Northern Ave. to Grand Canal (10-year
design) — 4.1 Linear miles

Alternative 02 — Central Avenue Storm Drain, Arizona Canal to Bethany Home Rd. (2-
year design) — 2.2 Linear miles

Alternative 03 — 3™ Avenue Storm Drain, Bethany Home Rd. to Grand Canal (10-year
design) — 1.4 Linear miles
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e Alternative 05 — 15™ Avenue Storm Drain, Butler Drive to Maryland Ave., with Storage

at Palo Verde Golf Course (32 acres providing 130 acre-feet) and new storm drain
laterals downstream of Palo Verde G.C.(10-year design) — 2.1 Linear miles

There are utility conflicts to be addressed including:

1. 15" Avenue — There is an existing 30” sanitary sewer line that is a potential
problem. The existing storm drain is apEroximately 6’ lower than the sanitary
sewer. A new parallel storm drain in 15" Avenue would likely be at the same
depth as the existing and therefore shouldn’t conflict with the existing sanitary
sewer.

2. 7™ Avenue — The existing storm drain and 307 sanitary sewer lines are
manageable. There is adequate horizontal separation and vertical separation will
not be an issue since it is not being crossed.

Opportunities

Increase to a 10-year Level of protection for a large area when all proposed storm drains
are constructed

The reconstructed golf course would provide significant storm water storage

The reconstructed golf course would be more interesting and it is anticipated that it would
be economically viable

The City owns the golf course, therefore new right-of-way is unnecessary

Precludes the need for the 15™ Avenue storm drain downstream of the golf course;
avoiding potential difficult utility relocations

Constraints

The Murphy Bridle Trail is considered very important to the local residents and needs to
be preserved because of its historic designation

Potential problem with utility conflicts particularly along 15™ Avenue.

Central Avenue Storm Drain — The storm drain will be located in the center of the road
and will not impact the bridle path. The majority of the storm drain inlets will be located
in the adjacent side streets with a few additional inlets located discreetly along the east
side of Central Avenue.

Palo Verde Golf Course — The COP is currently deciding what to do with the Palo Verde
Golf Course. Depending upon that decision this alternative may be unfeasible.

Alternative Description (See Appendix for Individual Alternative Itemized Cost) Amount
1 New Storm Drain in 21st Avenue (10-year, 4.1 miles) $ 29,819,000.00
2 New Storm Drain Extension in Central Avenue (2-year, 2.2 miles) $ 8,732,400.00
3 New Storm Drain in 3rd Avenue (10-year, 1.4 miles) $ 5,843,700.00
5 15th Avenue Storm Drain and Storage in Palo Verde Golf Course $ 37,971,800.00
(10-year, 130 acre-feet, 2.1 miles)
TOTAL $ 82,366,900.00
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8.1.4 Floodproofing (See Exhibit 2.4)

This potential solution raises the floor elevations of homes within the old Cave Creek floodplain
that experience repetitive flooding. The homes are typically slab-on-grade construction so the
home will be taken off the slab, fill will be placed underneath the home, a new slab constructed,
and the home will be set back down having a higher finished floor elevation. The utilities on
many of the homes may need to be upgraded to conform to the current standards. The number of
homes that would receive floodproofing was estimated from the reported flood complaints as 43
and is documented in the Data Collection Report. This solution includes the following
individual alternative elements:

e Alternative 06 — Floodproofing

Opportunities
e This solution would protect low-lying homes from flooding

Constraints
e This solution does not prevent the disruption caused by street flooding
e This solution does not prevent property flooding
e This solution only solves flooding problems for individual residents based upon the
desire of the property owners to participate

Alternative Description (See Appendix for Individual Alternative Itemized Cost) Amount
6 Floodproofing (43 homes) $ 9,030,000.00
TOTAL $  9,030,000.00

8.2 Cave Creek Floodplain (Grand Canal to I-10)

8.2.1 No Action
The no action alternative will result in no change to the existing floodplain boundaries which

encompass thousands of properties, requiring owners to purchase flood insurance. In addition,
shallow flooding in the area results in house flooding and causes disruption to vehicular traffic
due to flooded streets. Some of the specific flooding problems identified with this study include:

e Over 2000 homes and businesses located within the designated floodplain, requiring
property owners to purchase flood insurance.

e Flooding of properties along the downstream side of Osborn Road between 19™ Avenue
and 7™ Avenue (Osborn Road is very flat in the east west direction. The flat slope creates
very little conveyance capacity in the street which results in flooding of the downstream
properties once the street capacity is exceeded. This is a common problem throughout
the Cave Creek floodplain area.)

Cost = $0
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8.2.2 10-year Storm Drain with Storage at Encanto Golf Course (See Exhibit 3.2)

This potential solution would increase the capacity of the existing 2-year storm drain system to a
10-year design for the area between [-17 and Central Avenue. It includes new storm drains in
18th Avenue, 15 Avenue, Thomas Road, and gl Avenue, new 10-year, 400 ac-ft storage basin
within Encanto Golf Course at 15" Avenue and Thomas, as well as new laterals in the areas
downstream of the golf course to increase the existing storm drain system to a 10-year level of
protection. Excess runoff from storms larger than the 10-year event would be conveyed in the
streets providing homes with a level of protection that exceeds the 10-year flood. This solution
is dependent on all of the elements of one of the two solutions for the Old Cave Creek Floodplain
being in place. This solution includes the following individual alternative elements:

e Alternative 7 — Storage at Encanto Golf Course (10-year design, 400 ac-ft)
Alternative 8 — 18™ Avenue Storm Drain, Grand Canal to Thomas Rd. (10-year design) —
1.5 Linear mile (0.7 Linear miles for major lateral)

e Alternative 9 — Thomas Road Storm Drain, 24™ Ave. to 18" Ave. (10-year design) — 0.7
Linear miles

e Alternative 10 — 15™ Avenue Storm Drain, Grand Canal to Thomas Rd. (10-year design)
— 1.5 Linear Miles

e Alternative 11 — 3rd Avenue Storm Drain, Grand Canal to Thomas Rd. (10-year design) —
2.1 Linear miles

Opportunities
e The reconstructed golf course would provide significant storm water storage

e The reconstructed golf course would be more interesting and economically viable
e The City owns the golf course, therefore new right-of-way is unnecessary

Constraints
e Encanto Golf Course — The front nine is part of the historic registry; this may prevent
some of the work from being completed. Also, the back nine is up for historical
registration.
e Proposed storm drain crosses numerous water and sewer service lines; however, no main
lines interfere with the proposed pipe alignment.

Alternative Description (See Appendix for Individual Alternative Itemized Cost) Amount
) Storage in Encanto Municipal Golf Course (400 acre-feet) $ 41,856,800.00
8 New Storm Drain in 18th Avenue (10-year, 1.5 miles) $ 16,231,800.00
9 New Storm Drain in Thomas Road (10-year, 0.7 miles) $ 3,877,000.00
10 New Parallel Storm Drain in 15th Avenue (10-year, 1.5 miles) $ 21,649,400.00
11 New Storm Drain in 3rd Avenue (10-year, 2.1 miles) $ 14,836,500.00
TOTAL $ 98,451,500.00
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8.2.3 Floodproofing (See Exhibit 3.3)
This potential solution is to raise the floor elevations of the homes within the old Cave Creek

floodplain that experience repetitive flooding. The homes are typically slab-on-grade
construction so the home will be taken off the slab, fill will be placed underneath the home, a
new slab constructed, and the home will be set back down having a higher finished floor
elevation. The utilities on many of the homes may need to be upgraded to conform to the current
standards. The number of homes that would receive floodproofing was estimated from the
reported flood complaints documented in the Data Collection Report. Although this solution
would protect low-lying homes from flooding, it would not prevent the disruption caused by
street flooding nor would it prevent property flooding. This solution includes the following
individual alternative elements:

e Alternative 12 — Floodproofing

Opportunities
e This solution would protect low-lying homes from flooding

Constraints
e This solution does not prevent the disruption caused by street flooding
e This solution does not prevent property flooding
e This solution only solves flooding problems for individual residents based upon the
desire of the property owners to participate

Alternative Description (See Appendix for Individual Alternative Itemized Cost) Amount
12 Floodproofing (20 homes) $ 4,200,000.00
TOTAL $ 4,200,000.00

83 GRAND CANAL FLOODPLAIN (I-17 to 24™ Street)

8.3.1 No Action
The no-action alternative will not eliminate the existing floodplain nor will it alleviate the

frequent flooding problems experienced by some of the neighborhoods located along the Canal.
However, if the 10-year storm drain system is installed upstream of the Canal (refer to solutions
described in Section 1.0), the frequency of flooding will be substantially reduced. Some of the
specific flood problems identified with this study include:

e Over 500 homes and businesses are located within the designated floodplain, requiring
property owners to purchase flood insurance.

e The neighborhood between 3™ Street and 12™ Street has flooded repeatedly over the past
several years.
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Cost = $0

8.3.2 Buyout Homes and Resell Lots in Floodplain (See Exhibit 4.2)

This potential solution involves buying out the single-family homes that are located within the
floodplain and reselling the lots. This solution does not provide any flood control benefit
downstream, it only removes the homes from the floodplain. The buyers would construct new
homes with finished floors located above the Canal bank. This solution would protect the
residential homes from flooding, but the businesses would still be susceptible to flooding. This
solution includes the following individual alternative element.

e Alternative 13 — Buyout Homes and Re-sell Lots (100-year design, 507 homes)

Opportunities
e For those homeowner desiring to move this is a good opportunity for them to sell a

property that is hindered with flooding problems and flood insurance requirements
e New residences, built above the 100-year floodplain, would likely increase the value of
the surrounding neighborhood

Constraints
e Buying Homes — There are serious political limitations and liabilities involved with the
buy-out program and some homeowners may not want to participate. If they do not want
to participate, the decision must be made on whether or not to obtain the property through

condemnation
e High cost
Alternative Description (See Appendix for Individual Alternative Itemized Cost) Amount
13 Buyout Homes and Resell Lots in Floodplain (100-year, 507 homes) | $ 80,394,700.00
TOTAL $ 80,394,700.00

8.3.3 Buyout Homes and Create Storage Basins with Linear Park (See Exhibit 4.3)

This potential solution involves buying out the existing single-family homes that are located
within the floodplain, demolishing the homes and turning the property into floodwater storage
basins. The combined area is about 155 acres which could provide approximately 700 acre-feet
of storage. This is a substantial volume which, when combined with the existing storm drain
system, could probably store enough runoff to contain the 10-year flood. And, since the homes
would be removed from the floodplain, floods greater than the 10-year flood would simply spill
over the Canal without causing upstream flooding. Some businesses would still be susceptible to
flooding, but the 10-year storage system would greatly reduce the chance of flooding. The
basins would be developed into parks/open space and connected by a trail system creating a 4.5
mile long linear park along the Canal. This solution includes the following individual alternative
element.

e Alternative 14 — Storage Basins and Linear Park (100-year design)
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Opportunities
e The addition of the a linear park would provide a new recreation component to each

neighborhood and enhance the trail system along the Grand Canal
e The new parks would provide significant storm water storage

Constraints
e Buying Homes — There are serious political liabilities and some homeowners may not
want to participate. If they do not want to participate, the decision must be made on
whether or not to obtain the property through condemnation.
e Very high cost

Alternative Description (See Appendix for Individual Alternative Itemized Cost) Amount
14 Buyout Homes (411 homes) and Create Storage Basins $ 190,813,300.00
and Linear Park in Floodplain

TOTAL $ 190,813,300.00

8.3.4 Floodproofing (See Exhibit 4.4)

This potential solution involves raising the finished floor elevations of the homes within the old
Cave Creek floodplain that experience repetitive flooding. The homes are typically slab-on-
grade construction so the home will be taken off the slab, fill will be placed underneath the
home, a new slab constructed, and the home will be set back down having a higher finished floor
elevation. The utilities on many of the homes may need to be upgraded to conform to the current
standards. This solution does not provide any flood control benefit downstream, it only removes
the homes from the floodplain. There are approximately 520 homes that would be floodproofed
based upon reported flood complaints documented in the Data Collection Report. Although this
solution would protect low-lying homes from flooding, it would not prevent the disruption
caused by street flooding nor would it prevent property flooding. This solution includes the
following individual alternative elements:

e Alternative 15 — Floodproofing

Opportunities
e This solution would protect low-lying homes from flooding

Constraints
e This solution does not prevent the disruption caused by street flooding
e This solution does not prevent property flooding
e This solution only solves flooding problems for individual residents based upon the
desire of the property owners to participate
e The potential for increased flood hazard goes up to those property owners that don’t elect
to floodproof
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Alternative Description (See Appendix for Individual Alternative Itemized Cost) Amount

15 Floodproofing (100-year, 507 homes) $ 85,470,000.00

TOTAL $ 85,470,000.00

8.4 DOWNTOWN AREA

8.4.1 No Action

The no action alternative will result in no change to the existing flooding problems in the
Downtown area which encompasses the offices of State, County and City government, as well as
ASU’s Downtown Campus, numerous high-rise commercial office buildings, the Baseball
stadium, and the Basketball arena. The no action alternative leaves this center of government
and commerce susceptible to flooding of buildings and traffic disruption. Some specific flooding
issues include:

e There are numerous locations where water stands for long period of times because the
catch basins are dysfunctional drywells,
e The storm of August 2005 resulted in traffic disruption and flooded buildings.

Cost = $0

8.4.2 10-year Storm Drain between I-10 and I-17 (See Exhibit 5.2)

This solution increases the level of protection provided by the storm drain system to a 10-year
design, however, it only covers the portion of the Downtown area that lies north of Jackson
Street (the Union Pacific Railroad Tracks). It was found that this northern portion of the
downtown area, which represents about half of the total area, could be protected from the 10-
year flood by simply supplementing the existing storm drains. That is, this solution does not
require any new outfall pipes to the Salt River. It is based on the assumption that the upstream
flows in the 15™ Avenue and 19™ Avenue storm drains will be stored and/or diverted upstream of
I-10, leaving the capacity of those pipes to convey runoff from the Downtown Area. The
diversion of the 15™ and 19™ Avenue storm drains is part of the solution for this ADMP within
the Cave Creek Floodplain area (Section 8.2.2). This solution takes advantage of the Tunnel
connections at Fillmore, Grant and Tonto Streets that were built by ADOT, at the City’s request,
during construction of the Tunnel. It also takes advantage of the excess capacity in the City’s
storm drains that was created when the construction of I-10 diverted upstream flows, this
includes the storm drains in 16™ Street, 3™ Street and 11™ Avenue. The following individual
alternative elements make up this solution:

e Alternative 16 — Add inlets to the 16™ Street Storm Drain, I-10 to Railroad (10-year
design)

e Alternative 17 - Fillmore Street (East) Storm Drain, 13™ St. to West Tunnel (10-year
design) — 1.4 Linear miles
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Alternative 18 — 9™ Street Storm Drain, Van Buren to Grant (10-year design) — 1.3 Linear
miles

Alternative 19 — Fillmore Street (West) Storm Drain, Central Ave. to 9" Ave. (10-year
design) — 1.1 Linear miles

Alternative 20 — 3" Avenue Storm Drain, Van Buren St. to Tonto St. (10-year design) —
1.1 Linear miles

Alternative 21 - Add inlets to the 15™ Ave. Storm Drain, I-10 to Railroad (10-year
design)

Alternative 22 - Add inlets to the 19™ Ave. Storm Drain, I-10 to Railroad (10-year
design)

This solution includes two new storm drains that outfall to the Salt River; located in 7™ Street
and 7" Avenue. It also includes an additional storm drain connection to the West Tunnel;
located on the upstream side of I-17. This solution is based upon the assumption that the
upstream flows in the 15™ Avenue and 19™ Avenue storm drains will be stored and/or diverted
upstream of 1-10, leaving the capacity of those pipes to collect runoff in the Downtown Area.
The following individual alternative elements make up this solution:

Alternative 23 — 7th Street Storm Drain, Sherman St. to Salt River (10-year design) — 1.3
Linear miles

Alternative 24 — 3" Avenue (South) Storm Drain, Buckeye Rd. to I-17 (10-year design) —
0.8 Linear miles

Alternative 25 — 7th Avenue Storm Drain, Grant St. to Salt River (10-year design) — 1.5
Linear miles

Utility conflicts to be addressed:

1.

Sanitary Sewer Line — There is an existing 66 sanitary sewer line that is a potential
problem. The sewer alignment runs from east to west in Watkins Street which is south of
and parallel to I-17. The proposed pipes would have to be shallow in order to pass over
the sewer line. If the proposed pipes were to be located below the sewer line, they would
be below the bottom of the Salt River and would have to be a bubble up system similar to
the ADOT tunnels.

Opportunities

The COP currently has some funding available for drainage improvements in the
downtown area

Provides an increase in the level of protection to a large area containing significant
commercial, education, civic, entertainment, state and local government buildings

An agreement is in place, between the City and ADOT, to discharge storm water into
ADOT’s west tunnel at four locations

Many of the existing storm drain main lines are under utilized due to being cut off by I-
10.

Constraints

Disruption during construction
Potential difficult utility relocations

22



e Construction — The downtown areas has been under heavy construction for the Light Rail
so it may be unpleasant to propose storm drains that would cause more construction in

the future.
Alternative  Description (See Appendix for Individual Alternative Itemized Cost) Amount

16 Modifications to 16th Street Storm Drain $ 1,012,100.00
17 Fillmore Street (East) Storm Drain (1.4 miles) $ 6,118,300.00
18 9th Street Storm Drain (1.3 miles) $ 8,083,400.00
19 Fillmore Street (West) Storm Drain (1.1 miles) $ 5,564,600.00
20 3rd Avenue (North) Storm Drain (1.1 miles) $ 5,713,100.00
21 Modifications to 15th Avenue Storm Drain $ 949,300.00
22 Modifications to 19th Avenue Storm Drain $ 949,300.00
23 7th Street Storm Drain (1.3 miles) $ 6,239,600.00
24 3rd Avenue (South) Storm Drain (0.8 miles) $ 3,964,100.00
25 7th Avenue Storm Drain (1.5 miles) $ 8,659,000.00

TOTAL $ 47,252,800.00

85 DURANGO CURVE AREA

8.5.1 No Action
The no action alternative will result in no change to the existing floodplain boundaries which

encompass hundreds of properties, requiring owners to purchase flood insurance. In addition,
flooding in the area results in house flooding and causes disruption to vehicular traffic due to
flooded streets. Some of the specific flood problems identified with this study include:

e The depressed section of I-17 becomes flooded and impassable on a fairly frequent basis.

e Over 670 homes and businesses are located within the designated floodplain, requiring
property owners to purchase flood insurance.

e Properties south of Buckeye Road and west of 19™ Avenue are susceptible to flooding up
to 3-ft in depth since they lie in the upstream floodpool of the Durango Curve Area.

Cost=$0

8.5.2 100-year Collection System without Storage (See Exhibit 6.2)

This potential solution is for a new storm drain system that would intercept and convey
stormwater from the Durango Curve area while preventing I-17 from flooding. This 100-year
system is based on the assumption that new 10-year systems are located upstream within both the
Cave Creek Floodplain area and the Downtown area. New storm drains would be located in the
I-17 frontage road and in Durango Street. The combined inflow will discharge into a new outlet
pipe that follows Durango Street west to 27" Avenue and then 27™ Avenue south to the Salt
River. This solution is based on the Old Cave Creek Floodplain, Cave Creek Floodplain, and
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downtown solutions being in place. The following individual alternative elements make up this
solution:

e Alternative 26 — 100-year Collection System without Storage

Utility conflicts to be addressed:
[-17 — There are many utilities adjacent to I-17. Proposed storm drain crosses numerous water
and sewer service lines; however, no main lines interfere with the proposed pipe alignment.

Opportunities
e From a drainage standpoint this is the upstream concentration point where collection of

runoff is the most convenient
e Protect I-17 and homes from flooding

Constraints
e Located within an identified environmental hazardous materials area of concern (HMAC)

e Difficult construction with large outfall box culvert and large diameter collection pipes
e Construction of box culvert under I-17 :

Alternative Description (See Appendix for Individual Alternative Itemized Cost) Amount
26 New Conveyance System from Durango Curve to Salt River $ 83,431,700.00
TOTAL $ 83,431,700.00

8.5.3 100-year Collection System with Single Storage Basin (See Exhibit 6.3)

This potential solution is for a new storm drain system to intercept and convey stormwater runoff
and discharge that runoff into a new storage basin located in the Durango Curve area. The basin
and storm drains are sized for the 100-year event assuming that there is a new 10-year system in
place upstream. New storm drains would be located in the I-17 frontage road, Pima Street, and
in Durango Street. A metered outflow of 400 cfs will be conveyed in a new storm drain, from
the storage basin, west in Durango Street to 27" Avenue and then south in 27™ Avenue to the
Salt River. This solution is based on the Old Cave Creek Floodplain, Cave Creek Floodplain,
and downtown solutions being in place. The following individual alternative elements make up

this solution:

o Alternative 27 — 100-year Design with a Single Storage Basin (35 acres, 155 acre-feet,
250 cfs outflow)

Utility conflicts to be addressed:
I-17 — There are many utilities adjacent to I-17. Proposed storm drain crosses numerous water

and sewer service lines; however, no main lines interfere with the proposed pipe alignment.
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Opportunities
e From a drainage standpoint this is the upstream concentration point where collection of

runoff is the most convenient
Provides a significant storm water storage basin
The new detention basin offers opportunity for a public park or recreation complex

e Significantly reduces the size of the outfall pipe to the Salt River
e Protect I-17 and homes from flooding
Constraints

e Located within an identified environmental hazardous materials area of concern (HMAC)

e The purchase of properties may be difficult in this highly industrial area. Some property
owners may not want to participate. If they do not want to participate, the decision must
be made on whether or not to obtain the property through condemnation

e There is an existing low income housing complex adjacent to the proposed detention
basin. Disruption to this site should be avoided.

Alternative Description (See Appendix for Individual Alternative Itemized Cost) Amount
27 New Storage Basin at Durango Curve with Conveyance to Salt River $ 74,146,100.00
(35 acres, 155 acre-feet, 250 cfs outflow)
TOTAL $ 74,146,100.00

8.5.4 100-year Collection System with Multiple Storage Basins (See Exhibit 6.4)

This potential solution is for a new storm drain system to intercept and convey stormwater runoff
and discharge that runoff into two new storage basins located in the Durango Curve area. The
basins and storm drains are sized for the 100-year event assuming that there is a new 10-year
system in place upstream. The first storage basin would be located within the existing Cave
Creek floodplain north of the Union Pacific Railroad to Washington Street and adjacent to 1-17
to 21% Avenue on the eastern side (28 acres, 170 acre-feet). This basin would collect the 100-
year flood and meter out 200 cfs to a new storm drain in the 1-17 frontage road that would
convey the runoff to the second storage basin. This basin has Durango Street as its southern
boundary,I-17 frontage road as its western boundary, Buckeye Road to the north and 21 Ave as
the eastern boundary. Additional new storm drains would be located in Pima Street and in
Durango Street to help capture more flow. A metered outflow of 400 cfs would be conveyed,
from the second storage basin, within a new storm drain west in Durango Street to 27 Avenue
and then south in 27" Avenue to the Salt River. This solution is based on the Old Cave Creek
Floodplain, Cave Creek Floodplain, and Downtown solutions being in place. The following
individual alternative elements make up this solution:

e Alternative 28 — 100-year Collection System with Multiple Storage Basins (28 acres, 170
acre-feet, 400 cfs outflow and 20 acres, 124 acre-feet, 340 cfs outflow)

Utility conflicts to be addressed:

[-17 — There are many utilities adjacent to I-17. Proposed storm drain crosses numerous water
and sewer service lines; however, no main lines interfere with the proposed pipe alignment.
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Political conflicts to be addressed:
1. Residential/Commercial/Light Industrial — There are serious political liabilities and some
property owners may not want to participate. If they do not want to participate, the
decision must be made on whether or not to obtain the property through condemnation.

Opportunities
e From a drainage standpoint this is the upstream concentration point where collection of

runoff is the most convenient

e Provides a significant storm water storage basin

e The new retention basin offers opportunity for two new public parks or recreation
complexes.

e Significantly reduces the size of the outfall pipe to the Salt River

e Reduces the collection pipe size along I-17 north of the Durango Curve compared to the
single storage basin alternative

e Protects [-17 and homes from flooding

Constraints
e The southern park/storm water storage area is located within an identified environmental
hazardous materials area of concern (HMAC)
e There are homes that have a historic designation in the upper retention basin
e There is an existing low income housing complex adjacent to the southern detention
basin. Disruption to this site should be avoided.

Alternative Description (See Appendix for Individual Alternative Itemized Cost) Amount
28 Multiple Storage Basins with Conveyance to Salt River $ 80,827,100.00
(28 acres, 170 acre-feet, 400 cfs and 20 acres, 120 acre-feet, 340 cfs)
TOTAL $ 80,827,100.00

8.6 ARIZONA COUNTRY CLUB SWALE

8.6.1 No Action

The no action alternative will not result in any change to the existing conditions which effects the
properties that are located along the flowline of the swale. The area is not within an existing
floodplain and therefore, owners are not required to carry flood insurance. Flooding in the area
typically results where the flow path is blocked by rows of homes built perpendicular to the
swale. The flooding also results in a disruption to vehicular traffic due to flooded streets. Some
of the specific flood problems identified with this study include:

e Residential flooding along the thalweg of the swale.
e Residential and street flooding where flow is blocked by structures and fences

Cost=$0
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8.6.2 10-year Storm Drain (Thomas Road) (See Exhibit 7.2)

This potential solution is for a new system that would intercept and convey stormwater within a
new storm drain located in Thomas Road. This 10-year system would begin on Thomas Road
just east of 60™ Street so as to intercept flow from the south. The storm drain outlets into the Old
Cross Cut Canal. A new storm drain lateral would be located in 56™ Street beginning at the low
point of the swale and continuing, to the south, to Thomas Road. The following individual
alternative elements make up this solution:

e Alternative 29 — Thomas Road Storm Drain, 62" St. to Old Cross Cut Canal (10-year
design)

Opportunities
e Provide increased flooding protection to residents located within the low flow swale

north of Thomas Road

Constraints
e Traffic disruption during construction

Alternative Description (See Appendix for Individual Alternative Itemized Cost) Amount
29 New Storm Drain in Thomas Road (10-year, 1.6 miles) $ 10,426,300.00
TOTAL $ 10,426,300.00

8.7 ARCADIA AREA

8.7.1 No Action
The no action alternative will result in no change to the existing conditions. Some of the specific
flooding problems identified with this area are:

e Flooding of residential properties located within the flow corridors between Camelback
Mountain and the Arizona Canal.

e Flood hazard to the properties that are located within the existing FEMA floodplain on
the upstream side of the Arizona Canal. These properties are subject to serious, repetitive
and frequent flood losses due to the lack of an adequate stormwater collection system.

Cost =$0

8.7.2 10-year Storm Drain System (See Exhibit 8.2)

This potential solution is described as Alternative 2 in the report by Huitt-Zollars (Final
Recommendations Report-March 1997) and consists of several components including the
following:

e 40" Street Storm Drain, beginning at Camelback Road and 41* Street, west in Camelback
Road to the Arizona Canal, north along the upstream side of the Arizona Canal within
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SRP’s right of way to 40" Street, north in 40™ Street to Colter Street, west to the Cudia
City Wash Sedimentation Basin and discharges to the ACDC.

Arcadia Drive Storm Drain from Camelback Road to the Arizona Canal including a new
undercrossing of the Canal and connection to the existing downstream conveyance
channel (Old Cross Cut Canal).

Camelback Road Storm Drain from % mile east of 56™ Street to Arcadia Drive.
Camelback Road Storm Drain from Dromedary Road to Arcadia Drive.

Lafayette Boulevard Storm Drain, beginning at Colter Street and 44™ Street, south in 44"
Street to Camelback Road, south and then east in Lafayette Boulevard to Arcadia Drive.
64™ Street Storm Drain, beginning at Jokake Road and Camelback Road, east in
Camelback Road to 64™ Street and then south in 64™ Street to Lafayette Boulevard where
it connects to an existing storm drain.

Opportunities

Acceptance by the local residents within the ACMHOA
Provides a 10-year level of protection

Constraints

Disruption on local residential streets during construction

The character of Camelback Road is considered very important to the local residents and
needs to be preserved

Utility conflicts

Obtaining right of way from SRP

Alternative Description (See Appendix for Individual Alternative Itemized Cost) Amount
10-year Camelback Road Collection System (Huitt Zoellers Alternate 2) $ 25,110,700.00
TOTAL $ 25,110,700.00

8.7.3 10-year Storm Drain System (See Exhibit 8.3)

This potential solution is described as Alternative 3 in the report by Huitt-Zollars (Final
Recommendations Report-March 1997) and consists of several components including the
following:

e 40" Street Storm Drain, beginning at Camelback Road and 41% Street, west in Camelback

Road to the Arizona Canal, north along the upstream side of the Arizona Canal within
SRP’s right of way to 40™ Street, north in 40" Street to Colter Street, west to the Cudia
City Wash Sedimentation Basin and discharges to the ACDC.

Arcadia Drive Storm Drain from Lafayette Boulevard to the Arizona Canal including a
new undercrossing of the Canal and connection to the existing downstream conveyance
channel (Old Cross Cut Canal).

Lafayette Boulevard Storm Drain, beginning at Colter Street and 44™ Street, south in 44™
Street to Camelback Road, south and then east in Lafayette Boulevard to Arcadia Drive.
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e Indian School Road Storm Drain from 52" Street to the Old Cross Cut Canal at 48™
Street.

e Osborn Road Storm Drain, beginning at 54™ Street and Lafayette Boulevard, east in
Lafayette Boulevard to 56™ Street, south in 56™ Street under the Arizona Canal to Osborn
Road, east in Osborn Road to the Old Cross Cut Canal at 48" Street.

Opportunities
e Provides a 10-year level of protection

Constraints
e Not the preferred alternative by the local residents within the ACMHOA, and therefore
likely to meet resistance
Disruption on local residential streets during construction
e Utility conflicts
e The character of Camelback Road is considered very important to the local residents and
needs to be preserved

Alternative Description (See Appendix for Individual Alternative Itemized Cost) Amount
31 10-year Lafayette Interceptor System (Huitt Zoellers Alternate 3) $ 25,969,900.00
TOTAL $ 25,969,900.00

8.8 AREA NORTH OF SKY HARBOR AIRPORT

8.8.1 No Action
The no action alternative will result in no change to the existing conditions. Some of the specific
flooding problems identified within this area are:

e Potential flooding of residential and commercial properties located, within the
swale, along Washington Street.

e Potential flood hazard to the new light rail corridor in Washington Street.

e Missed opportunity to improve drainage conditions at Sky Harbor Airport.

Cost=$0

8.8.2 10-year Storm Drain System (See Exhibit 9.2)

This potential solution includes cutting off the north-south flows from the existing 2-year storm
drains in 24™ Street, 32" Street and 40™ Street and convey this flow plus the local 10-year
discharge in a new storm drain located in Van Buren Street. The three existing storm drains that
are truncated at Van Buren Street provide a significant benefit for the Airport. The City’s
Aviation Department is currently investigating alternatives to improve drainage on the Airport
property and they have expressed a desire to utilize these existing storm drains. Truncating the
existing storm drains at Van Buren Street leaves them with considerable excess capacity through
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the Airport. The new 10-year storm drain in Van Buren Street would ultimately discharge into
ADOT’s east tunnel located under I-10.

o Alternative 32 — Van Buren Street Storm Drain, 40™ St. to I-10 (10-year design)
Opportunities
e Provides a 10-year level of protection in an area that is currently flood prone

e Frees up storm drain capacity within Sky Harbor Airport

Constraints
e Requires ADOT acceptance

Alternative Description (See Appendix for Individual Alternative Itemized Cost) Amount
32 New Storm Drain in Van Buren Street (10-year, 2.2 miles) $ 25,184,000.00
TOTAL $ 25,184,000.00
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9.0 PUBLIC INPUT

Two public meetings were held during the Level II Analysis. The emphasis of these meetings
was to present the public with the redelineation of the Cave Creek floodplain, present the
developed alternatives for each flood prone area, and to determine the public preference for
landscape aesthetic treatment that accompany the developed alternatives.

Many of the attendees were acutely interested in the outcome of the Cave Creek floodplain
redelineation. In both the presentation and in one-on-one conversations the following was
emphasized by the project team:

e The proposed floodplain redelineation will remove the floodplain between the
downstream side of the Grand Canal and McDowell Road.

e The floodplain redelineation has been submitted to FEMA, but until FEMA approves the
redelineation the homeowners will be required to maintain their flood insurance.

e That, after the floodplain is removed by FEMA, there are homes that are still susceptible
to local flooding. These homeowners are strongly encouraged to maintain flood
insurance which they will be able to get at a reduced rate.

The developed alternatives were presented with a wide mixture of responses. In general, people
were in favor of the majority of the alternatives that directly affect their neighborhoods. There
was not public representation for every area at the public meetings, therefore feedback was not
obtained for every alternative. Residents that live in the Grand Canal floodplain were less
pleased mainly due to the realization that the alternatives that could potentially help them are
limited in scope with most of the alternatives involving the residents to move out of the
neighborhood.

In general, the public was disappointed that all of these alternatives, with the exception of the
downtown area where there is some funding available, are still years away from being
implemented. This was especially true of the residents within the Grand Canal floodplain where
many residents experience frequent flooding.

At the two public meetings, a series of presentation boards was set up for the public to view
renderings of what the aesthetic treatments, for the alternatives, might look like. The public was
then asked to fill out comment forms which included rating the public’s choice of aesthetic
treatment for the various alternatives. Approximately one-hundred people attended the first
public meeting on July 31° while the second public meeting attendance was about twenty. The
following table summarizes the public’s choices regarding aesthetic treatment.
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10.0 ALTERNTIVES EVALUATION/CONCLUSIONS

A meeting was held at the District on August 21, 2007 to evaluate the potential solutions
described in Sections 2 through 9 of this report. This evaluation meeting was attended by the
study team as well as other representatives from the COP and the District. An evaluation matrix
was completed during the meeting which documents the discussion regarding the opportunities
and constraints of each of the alternatives. The evaluation matrix can be found at the end of this
section. The input received at the public meetings, as well as at the stakeholder meetings, was
considered as the team evaluated the potential alternatives.

10.1 Summary of the Evaluation of Alternatives
The following is a brief summary regarding the decision to carry potential solutions forward to
the Level II phase of the alternatives analysis.

Old Cave Creek Floodplain (ACDC to Grand Canal)

8.1.1 No Action

8.1.2 10-year Storm Drain System without Storage

8.1.3 10-year Storm Drain System with Storage

8.1.4 Floodproofing

It was decided that the 10-year storm drain system with storage would be in the recommended
plan. If Palo Verde Golf course is not available, the 10-year storm drain system without storage
will be used as a backup plan. The floodproofing alternative is the least expensive but it does not
address the street flooding issue nor does it help alleviate the downstream flooding problems.

Cave Creek Floodplain (Grand Canal to 1-10)

8.2.1 No Action

8.2.2 10-year Storm Drain System with Storage at Encanto Golf Course

8.2.3 Floodproofing

It was decided that the 10-year storm drain with storage at Encanto Golf Course would be in the
recommended plan. The primary advantage of this solution is that there is no land acquisition
cost associated with the Golf Course storage, in addition it could have a positive impact on the
golf course making it more interesting from a player’s standpoint, and enhancing its aesthetic
appeal. The group decided to eliminate the 10-year storm drain without storage because it
discharges at too high of a rate into ADOT’s I-10 tunnel system.

Grand Canal Floodplain (I-17 0 24" Street)

8.3.1 No Action

8.3.2 Buyout Homes and Resell Lots in Floodplain

8.3.3 Buyout Homes and Create Storage Basins with Linear Park

8.3.4 Floodproofing

For the Level II analysis, a final decision was not reached. The project team is still considering
all alternatives and based on further discussions with COP staff and community leaders will
decide on the final approach.

Downtown Area

8.4.1 No Action
8.4.2 10-year Storm Drain System (between I-10 and 1-17)
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These storm drain solutions will be carried forward to the recommended plan. As part of the
recommended plan, a new hydrology model will be created to size the storm drains and laterals
and define the drainage are to each one. The connections to ADOT Tunnels will be coordinated
with ADOT.

Durango Curve Area

8.5.1 No Action

8.5.2 100-year Collection System without Storage

8.5.3 100-year Collection System with Single Storage Basin

8.5.4 100-year Collection System with Multiple Storage Basins

It was decided that the 100-year collection system with single storage basin would be in the
recommended plan. The multiple storage basin option is more expensive. The storm drain
option had no multi-use opportunity.

Arizona Country Club Swale

8.6.1 No Action

8.6.2 10-year Storm Drain System

There was only one alternative, the Thomas Road storm drain, which will be carried forward in
the recommended plan.

Arcadia Area

8.7.1 No Action

8.7.2 10-year Camelback Road Collection System (Huitt-Zollars Alternate 2)

8.7.3 10-year Lafayette Interceptor System (Huitt-Zollars Alternate 3)

These potential solutions were presented to the Arcadia residents in the 1990°s and were met
with significant opposition. Therefore, the COP and the District terminated further development
of a flood control plan for Arcadia. It was decided that the project team would meet with local
community leaders to see if there is any interest in pursuing either of these alternatives, or some
other solution. After those meetings took place, it was decided that Alternate 2 will be carried
forward to the recommended plan.

Area North of Airport

8.8.1 No Action

8.8.2 10-year Storm Drain System (includes diverting storm drain flows upstream of Airport)
There was only one alternative, the Van Buren Street storm drain, which will be carried forward
to the recommended plan.

10.2 Table of Selected Alternatives

The following table summarizes the potential solutions that will be carried forward to the
Recommended Plan:
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Potential Alternative
Solution Description
1B 1 New SD in 21st Ave (10-Yr, Grand Canal to Northern Avenue)
2 New SD Ext. in Central Ave (2-Yr, Bethany Home Rd. to Arizona Canal)
3] New SD in 3rd Ave. (10-Yr, Grand Canal to Bethany Home Rd)
5 Storage in Palo Verde Golf Course (10-Yr)
2B 11 Storage in Encanto Municipal Golf Course (10-YT)
12 New Storm Drain in 18th Avenue (10-year, Encanto G.C. to Grand Canal)
13 New Storm Drain in Thomas Road (10-year, 24th Ave. to 18th Ave)
New Parallel Storm Drain in 15th Avenue (10-year, Encanto G.C. to Grand
14 Canal)
15 New Storm Drain in 3rd Avenue (10-year, I-10 to Grand Canal))
3A 21 Buyout, Demolish and Resale Lots within the Floodplain
3C 23 Floodproofing
4B 24 Modifications to 16th Street Storm Drain
25 Fillmore Street (East) Storm Drain
26 9th Street Storm Drain
2 Fillmore Street (West) Storm Drain
28 3rd Avenue (North) Storm Drain
29 Modifications to 15th Avenue Storm Drain
30 Modifications to 19th Avenue Storm Drain
31 7™ Street Storm Drain
32 3" Avenue (South) Storm Drain
33 7th Avenue Storm Drain
5B 34 New 100-Yr Storage Basin at Durango Curve with Conveyance to Salt River
6A 37 New 10-year Storm Drain in Thomas Road, Old Cross Cut Canal to 62nd St.
7A 38 10-year Camelback Road Collection System (Huitt-Zollars Alternate 2)
8A 40 10-year Storm Drain in Van Buren Street, I-10 to 40th Street
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Alternative #1 — New SD in 21st Ave (10-Yr, Grand Canal to Northern

Avenue)
Table of Contents

Page
Plan View Exhibit 1
Cross Sections 23
Hydraulic Calculations for Proposed Storm Drains 4-14
Cost Estimate 15

ALTERNATIVE #1

New SD in 21st Ave (10-Yr, Grand Canal to Northern Avenue)
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Worksheet for S1 - Northern Ave - 23rd to 21st Ave

Project Description

Friction Method

Solve For

Input Data

Roughness Coefficient
Channel Slope

Normal Depth
Diameter

Discharge

Results

Diameter

Normal Depth
Flow Area
Wetted Perimeter
Top Width
Critical Depth
Percent Full
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number
Maximum Discharge
Discharge Full
Slope Full

Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth

Profile Description

Profile Headloss

Average End Depth Over Rise
Normal Depth Over Rise

Manning Formula
Full Flow Diameter

0.013
0.00256
4.84
4.84
121.00

4.84
4.84
18.42
15.21
0.00
3.17
100.0
0.00437
6.57
0.67
5.51
0.00
130.17
121.01
0.00256

SubCritical

0.00
0.00

0.00

0.00
0.00
100.00

ft/ft
ft

B === s

ft¥/s

ft

ft?
ft
ft
ft

ft/ft
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ft¥/s
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