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1.0 INTRODUCTION, PURPOSE AND NEED

The purpose of the Scottsdale Road Corridor Drainage Master Plan is to assess the magnitude,
frequency and extent of regional flooding that occurs along Scottsdale Road, the 71* Street Channel

and the Berneil Ditch and to develop a concept level plan to mitigate this flooding.

This study was originally requested by the City of Scottsdale to focus on flooding in the Scottsdale
Road corridor within Scottsdale city limits. The original focus area of the study based on this request
consisted of the area from a few blocks east to a few blocks west of Scottsdale Road from
Thunderbird Road on the north to Mountain View Road on the south. This corridor included the 71*
Street Channel.

During the initial phases of the study, the original focus area was expanded to include the Berneil
Ditch in the Town of Paradise Valley. The Berneil Ditch was added because it serves as the primary
outfall for drainage from the Scottsdale Road Corridor and it was found early in the study that it too
had the potential to overflow its banks and cause flooding of a regional nature. Figure 1 indicates the

location of the Scottsdale Road Corridor Drainage Master Plan.

The City of Scottsdale has been an active proponent and participant in the planning and construction
of both regional and local stormwater facilities in the study area. The City of Scottsdale has
constructed and currently maintains both local and regional drainage facilities within their portion of
the study area. The Flood Control District of Maricopa County has assisted the City of Scottsdale in
the past by funding the construction of regional drainage facilities along portions of the 71% Street
Channel, Scottsdale Road between Cholla Street and Thunderbird Road and at Cactus Park.

It has been perceived for some time by both Scottsdale and Flood Control District staff, however, that
there are still a number of flood prone locations along the Scottsdale Road corridor despite past
efforts to control flooding. There are still drainage facilities that represent “weak links” in the overall

system, that are not up to par with adjacent drainage facilities upstream and downstream, that are

Scottsdale Road Corridor DMP FCD 2000 C030
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unsafe or that are not performing to their desired potential both from a drainage and multi-use

standpoint.
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FIGURE 2 STUDYV ROUNDARY AND VICINITY MAP

The City of Scottsdale and the Flood Control District have again formed a partnership in an attempt to RIGEE. % T,

56th STREET

address the remaining regional drainage and flooding issues along the Scottsdale Road corridor. The

Scottsdale Road Corridor Drainage Master Plan is the result of that partnership. BELL FOR

SCOTTSDALE ROAD

§
G
£
&

68th STREET

_TOWNSHIP 4 NORTH
TOWNSHIP 3 NORTH

76th STREET

84th STREET

Early in the study, a number of alternative drainage improvements were envisioned for the Scottsdale PARADISE LAKE | e
PARADISE LANE

Road corridor that would help complete and improve the area’s regional drainage function. These
STUDY BOUNDARY

60th STREET

alternatives were generally divided into one of two categories. The first category includes drainage

GREENWAY ROAD o
g GREENWAY ROAD

facilities like storage basins that would reduce the downstream rate of discharge. The other category

includes features like channel improvements and storm drains that would increase storm flow

ACOMA DRIVE

X

PHOENIX

conveyance capacity. Generally, these two categories of future alternative drainage improvements

both have the potential hydrologic “side effect” of changing the peak timing of runoff and increasing P I

PHOENIX CITY LIMITS
SCOTTSDALE CITY LIMITS

the magnitude, frequency and duration of low flow events. Because of this, the hydrologic and P

7

UTTON DRIVE

hydraulic analysis needed to encompass a wider area than just the Scottsdale Road corridor itself to

ensure that there were no adverse impacts downstream from any of the future regional flood control

DRIVE -—

K
| PHOENIX
CACTUS ROAD 2= ¢ CELS UINEINN CITY_LiMITS
SCOTTSDALE
CITr LmiTs
CHOLLA STREET

alternatives.

CACTUS ROAD

SCO

The Berneil Ditch serves as the primary outfall for almost all of the drainage generated by the

Scottsdale Road corridor. lIts outfall is the Indian Bend Wash. One of the larger tributaries to the

Berneil Ditch is the 64" Street Channel. It originates in the City of Phoenix to the west of the

ROAD

SHEA BOULEVARD

Scottsdale Road corridor. The study area boundary includes all of the drainage area tributary to the STUDY BOUNDARY

SHEA BOULEVARD

Berneil Ditch at its confluence with the Indian Bend Wash. This is because of the inter-connection of

th . < MOUNTAIN ViEw FPHOENIX C[TY -UE/I.LZ.E - <
the Berneil Ditch and 64" Street Channels with the Scottsdale Road corridor drainage and because of e TSRS ALER CIFE e = T

5 wmiLer

STREET

718t

the potential downstream hydrologic “side effects” of alternative flood control solutions. PARADISE

-‘-2;“4/

Figure 2 on this page and Figure 3 (on Page 3) depict the study boundary and vicinity of the VALLEY %1
Scottsdale Road Corridor Drainage Master Plan. Figure 4 on page 4 shows the existing major :

68th STREET

NORTH

56th STREET

drainage features associated with the Scottsdale Road drainage corridor and the Berneil Ditch

PARADISE VALLEY CITY LIMITS

system. The Scottsdale Road Corridor Drainage Master Plan study area comprises just under 10

MOCKINGBIRD LANE

;i SCOTTSDALE CITY LIMITS

square miles of area. The focus area within the study is just under one square mile in size.
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The focus area within the Scottsdale Road Corridor Drainage Master Plan evolved as the study
progressed. The study team refined this focus area over the course of the study’s existing condition
analysis and the alternative formulation and evaluation steps. The development of this focus area
and its limits are explained in detail in Part 4 of this document. Essentially, this focus area consists of
the Scottsdale Road drainage corridor from Thunderbird Road to Mountain View Road, the 71%' Street
Channel from Cactus Road to the Berneil Ditch and the Berneil Ditch from Scottsdale Road to Double
Tree Ranch Road. Because of their integral nature and close proximity to these drainage features,
the regional detention basins within Cactus and Mescal Parks were also included within the focus

area.

The primary emphasis of the study within the focus area related to the size and function of the
drainage facilities found within it. This study is intended to deal with drainage and flooding on a
regional basis. It relates to the larger drainage facilities and stormwater conveyance corridors that
impact and/or benefit larger more encompassing areas and multiple properties. The smaller more
local drainage problems are typically addressed through municipal capital improvement projects. The
larger more regional facilities serve as the “outfall” for the smaller systems and thus must be brought
up to an acceptable level of service if the smaller local drainage systems that feed into them are to

function properly.

The drainage facilities that exist in the focus area are both regional and local in nature. They
generally include an interconnected system of streets, culverts, open channels, storm drains and
stormwater detention basins. These drainage facilities have evolved in a time span of over 50 years
based on a variety of design storm and hydraulic criteria. Their design and function have also been
influenced significantly by budget considerations and numerous physical and jurisdictional

constraints.

Some of these drainage facilities are publicly owned and maintained and some are on private land.
Some were constructed as a single stand-alone feature and some were constructed as phased

component in a larger system. Some were designed recently and would meet current design
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Q:\15586\Final\Final Report\Docs\Final Report.doc

standards and some were constructed long ago without any design documentation. Many of the
stormwater detention basins and open channels incorporate multi-use features such as trails and
parks. Each drainage feature seems to offer varying degrees of service and function. Sometimes
this service and function is incomplete or discontinuous when compared to adjacent drainage

features upstream and downstream.

There are literally hundreds of stormwater basins in the study area that have been constructed on
individual privately developed parcels. In addition, there are about a dozen regional stormwater
basins that have been constructed by the Flood Control District, City of Scottsdale and City of
Phoenix. Collectively, these stormwater basins effectively control a major portion of the runoff
generated within the study area. Most of the regional basins in the study area are capable of

controlling a 10-year storm without surface overflow spilling from the basin. However, many of the

regional basins cannot contain a 100-year storm.

¥ < BT T YT T

Sandpiper Park Detention Basin, City of Phoenix
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Existing drainage and flood control features in both the focus
area and the overall study area that do not adequately control or
convey storm flows have been recognized and documented for
quite some time. Conclusions in this regard have been based on
a variety of data including past drainage studies, historic
accounts and drainage complaints received by drainage planners
and engineers at the City of Scottsdale, Town of Paradise Valley

and City of Phoenix.

The upper reach of the 71% Street Channel between Cortez
Street and Sunnyside Drive is by far the most under-sized
regional drainage facility in the focus area. Even minor runoff
events are capable of exceeding the very limited capacity of the
channel in this reach. The photos on this page were taken on
August 30, 1997 by a resident who lives adjacent to the 71%
Street Channel at Jenan Drive, between Cortez Street and
Sunnyside Drive. According to records from the nearest rain
gage, the rainfall that caused this flow was on the order of only
one half to two thirds of an inch. Although the depth of flow in
the 71% Street Channel where it crosses Jenan Drive was only
about one foot during this event, it was enough for part of the
flow to break out of the 71% Street corridor and flow laterally as

far as 70" Street, two blocks to the west.
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DATE 08-30-97 - 10:20AM+/- LOOKING NORTH ACCROSS INTERSECTION OF 71St STREET
& E. CORTEZ RD. OUTFALL OF 71St CHANNEL.
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In addition to documented overflows of the 71* Street Channel,
the Berneil Ditch has overflowed its banks in at least two
locations in the past 10 years. One of the two overflow locations
is the upper reach of the Berneil Ditch along the Mountain View
Road alignment near the confluence with the 71° Street Channel.
The south bank of the Berneil Ditch actually decreases in
elevation as it goes upstream from the 71% Street Channel to
Scottsdale Road. The masonry fences along the rear yards of
the residential lots in the Cypress Creek Subdivision south of the
upper reach of the Berneil Ditch have been constructed with
drainage openings at regular intervals along the base of the
fence to accommodate potential overflow. Overflow along this
reach occurred in the mid-1990’s and resulted in the shallow

flooding of several residences.

The other overflow location along the Berneil Ditch is at the south
bank around the 2™ 90-degree bend near Fanfol Drive at the 68"
Street alignment. Shallow overflow also occurred at this location
according to the Town of Paradise Valley Engineering
Department. Subsequently, the Town constructed a masonry
block flood wall about 18” in height at this location to reduce the

risk of overflow.

The existing Scottsdale Road Channel along the east side of
Scottsdale Road from Sutton Drive to Sweetwater Avenue has
long been considered both a safety hazard and a weak hydraulic

link as well as a sub-optimized aesthetic and multi-use facility.
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Scottsdale Road Channel looking south from Sutton Drive
during a minor runoff event in October of 2001

Flood wall constructed by Town of Paradise Valley along the
Berneil Ditch
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Hydrologic conditions within the study area have varied significantly
over time as land development and construction of drainage, flood
control and transportation improvements progressed. The
construction of the Central Arizona Project (CAP) Canal and its
associated stormwater storage basins in the late 1970’s was a
significant milestone. The drainage area north of the CAP, which
previously extended all the way up to the McDowell Mountains, was
cut off and prevented from draining to the south. The CAP now
forms the upper limit of the Scottsdale Road Corridor Drainage
Master Plan study area. But there is still a significant drainage area
below the CAP.

Development in the study area is now essentially complete. Various
local storm drain projects are planned as part of the City of
Scottsdale capital improvements program but there are no major
drainage or flood control projects currently planned for either the
focus or the study area. In a hydrologic sense, the area is now
essentially “at rest” and can be studied as an existing condition

instead of a future anticipated condition.

The comprehensive hydrologic and hydraulic analysis that is
performed for this study will resolve years of speculation regarding
the capacity and performance of the regional drainage facilities that
are found in the study area. The analysis will also be detailed
enough to evaluate many of the smaller local drainage facilities for

future local drainage projects.
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Mescal Park detention basin
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1.1 PROJECT PARTICIPATION

The Scottsdale Road Corridor Drainage Master Plan study has
received participation from a diverse group of individuals and
public agencies. The core of the study team is made up of
representatives from the Flood Control District of Maricopa
County, the City of Scottsdale, the City of Phoenix, the Town of
Paradise Valley, primary consultant Stanley Consultants, and
Stanley’s sub-consultant Logan Simpson Design. Flood Control
District departments that participated and contributed to the study
include Planning and Project Management, Hydrology,
Environmental, GIS, Public Involvement, Survey, and Right-of-
way. City of Scottsdale participants included representatives
from the Capital Improvements, Transportation Planning, Airport,
Parks and Recreation and GIS departments. The Town of
Paradise Valley was represented by their Public Works
Department and the City of Phoenix was represented by their

Floodplain Management and Parks and Recreation Departments.

Typically, the core members of the study team met monthly to
coordinate and review the various study activities and make
decisions regarding direction and approach. There were also a
number of meetings organized to accomplish specific study
objectives. For example, there were special advance meetings
held to plan each of the public involvement meetings. There was
also a facilitated, all day alternatives formulation meeting
attended by about two dozen individuals representing almost all
of the departments and agencies mentioned previously. The
objective of this meeting was to brainstorm all of the potential

structural solutions to the drainage and flooding problems in the
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study area. The project also received participation from the
public at each of the public involvement meetings (see Sections
1.4,4.2and 5.1).

Members of the study team made a 45-minute introductory
presentation in November of 2001 to the Paradise Valley Town
Council at the request of the Town Manager and Town Engineer.
The results of the study were also presented to the Citizen’s
Flood Control Advisory Board on August 28, 2002 and to the

Town of Paradise Valley Town Council in September of 2002.

12 INTERAGENCY COORDINATION

The Scottsdale Road Corridor Drainage Master Plan is a local
study project that was requested by the City of Scottsdale and
funded by the Flood Control District of Maricopa County. Most of
the study’s ‘“interagency coordination” took place directly
between City of Scottsdale and Flood Control District staff.
There was no funding for this study from any public agency other
than the Flood Control District and essentially no potential impact
or benefit regarding any other agency or public entity besides the
City of Scottsdale, Town of Paradise Valley and the City of
Phoenix. Coordination with Paradise Valley and Phoenix was a
continuous process throughout the duration of the study. There
was no coordination necessary with the Arizona Department of
Transportation (ADOT), the Bureau of Reclamation (Burec) or
the Maricopa Association of Governments (MAG) because there

were no impacts or benefits to their projects, lands or programs.

The Federal Aviation Administration (FAA) was contacted by the
Scottsdale Airport to seek their acceptance, comment and design
criteria for study alternatives that involved concept modifications
to the airport’s drainage system. The FAA, in turn, coordinates
with the United States Department of Agriculture Wildlife
Services Department to determine if there is any concern

regarding flight safety and wildlife.

1.3 SPECIAL INTEREST GROUPS

The Scottsdale Road Corridor Drainage Master Plan study has
included involvement regarding a number of special interest
groups. Before the study even started, there was a development
agreement in negotiation between the City of Scottsdale and the
owner/sponsor of the (then) proposed Jewish Community
Campus located at the southeast corner of Scottsdale Road and
Sweetwater Avenue. The initial development agreement
involved one particular feature that was included by the City in
anticipation of the Scottsdale Road Corridor Drainage Master
Plan study (that would soon start). This feature was a regional
stormwater detention basin to be constructed as part of the
Jewish Community Campus project. However, agreement could
not be reached regarding this regional basin so it was eliminated
and construction moved forward with detention being provided
for onsite drainage only as is normally required by the City of
Scottsdale. Construction of the Jewish Community Campus is
nearing completion as of the conclusion of the Scottsdale Road

Corridor Drainage Master Plan.
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Early in the schedule, the study team received contact from a
member of the San Thomas Subdivision Property Owner’s
Association Board of Directors regarding a drainage problem
The San

Thomas subdivision is located at the northeast corner of

they were experiencing along Scottsdale Road.

Scottsdale Road and McCormick Parkway. This subdivision is
southeast of the study boundary. City of Scottsdale staff
responded to the San Thomas drainage concern at the first
public involvement meeting held in May of 2001. Aside from this,
there has been no contact with any other property or

homeowners group in the study area.

An aeronautical museum is planned for the vacant parcel of land
at the southeast corner of Scottsdale and Thunderbird Roads.
This will be the International Fighter Pilot Museum (IFPM)
sponsored by The Arizona Aerospace Foundation (Figure 5).
Construction is anticipated to begin in the year 2004. Planning
for the IFPM project has been underway for quite some time.
There was a lease agreement finalized in late 2001/early 2002
between the City of Scottsdale (lessor) and the IFPM sponsor

(lessee).

This agreement obligates the City of Scottsdale to make certain
infrastructure improvements including roadway improvements on
Scottsdale and Thunderbird Roads and either removing,
relocating, covering or landscaping of the two existing regional
drainage channels that cross the southeast and west edges of
the property. At the time of initial contact with the IFPM

sponsors, improvements were also under consideration through
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the Scottsdale Road Corridor Drainage Master Plan regarding
both of these existing channels as well as improvements to the
stormwater detention basin at the south end of the Scottsdale
Airport runway. Coordination with the IFPM sponsor has taken
place by telephone, email, meetings in person and sharing of
electronic files. A complete contact list that was developed for

this study is included in Appendix B of this report.
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FIGURE C
INTERNATIONAL FIGUTER PILOT MUSEUM
CONCEPTUAL PLAN
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1.4 PUBLIC INVOLVEMENT

Public involvement made up a significant part of the Scottsdale Road Corridor Drainage Master Plan
study effort. There were three major public involvement steps that were incorporated into the study
and the evaluation of alternatives. The first step involved an initial meeting to introduce the study to
the public, to explain the study’s objectives and to solicit comments from residents and landowners
about their perspective on drainage and flooding. The second public involvement step came after the
study team had formulated alternatives that potentially met the study objectives in dealing with the
drainage and flooding problems. These alternatives were presented to the public for comment at the
second meeting. The third and final meeting was to present the results of the alternative evaluation

process and to introduce the recommended alternative to the public for comment.

Each of the public meetings was preceded by notification that took a variety of forms. First, there was
a website for the study. The website included general background about the study, a progress report
and a schedule of up-coming events and meetings. The website address was

www.scottsdaleroadcdmp.com. Second, there was an advertisement placed in the Scottsdale Tribune

newspaper and in the regional edition of the Arizona Republic newspaper specifically announcing the
up-coming public meeting. Third, a flyer announcing the meeting was produced for distribution to the
public. The primary distribution of the flyer was accomplished by door hanger service to all properties
in the flood problem areas where drainage improvements were anticipated. Copies of the flyer were
also distributed to various municipal and community service facilities that are frequented by the

public.

Both the newspaper advertisements and the flyer provided reference to the website and provided
phone numbers and email addresses for the Flood Control District's and Stanley Consultants’ project
managers. Fourth, the City of Scottsdale included a brief update about the study and a time, date
and location for up-coming public meetings in their capital improvement projects (CIP) Newsletter for

CIP Zone 2, in which this study is located.
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The notification described above was typically conducted for each of the three public involvement
meetings as a baseline minimum. Additional notification was conducted for the second and third
meetings. For example, the meeting announcement flyer for the second public meeting was directly
mailed to all persons who attended the study’s first public meeting. And similarly, for the third public
meeting, a direct mailer was sent to all attendees to the first and second meetings. Other additional
notification efforts specific to the second and third public meetings are described in Parts 4.2 and 5.1

of this document.
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Meetings were organized using a hosted open house format with
refreshments provided and various study exhibits and maps displayed.
Handouts were provided to attendees at the second and third public meetings
to present them with alternatives and to summarize findings from previous
study steps. Meetings typically started with a brief introduction by the Flood
Control District’'s project manager followed by a general question and answer
session. Attendees were then provided an opportunity to break down into
smaller groups or individually meet with members of the study team. The first
public meeting was held at the Sonoran Sky Elementary School in the multi-
purpose room on Thursday evening, May 17, 2001. Figure 6 shows the
meeting announcement flyer from the first public involvement meeting. The
second and third public meetings are discussed in Sections 4.2 and 5.1 of this

report.
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1.5 PROJECT OVERVIEW AND HISTORY

The City of Scottsdale submitted a request to the Flood Control
District of Maricopa County for a capital improvement drainage
project for the Scottsdale Road corridor. The District did not feel
that this request included enough information so the District had
a Candidate Assessment Report (CAR) conducted for the
Scottsdale Road corridor. The purpose of the CAR was to
evaluate the need for a study project that would focus on the
drainage and flooding problems perceived to exist in the area
along Scottsdale Road north of Mountain View Road. The Flood
Control District contracted with consultant Willdan Associates to
conduct the study. Willdan completed the CAR in December
1999 under Contract FCD 98-24, Assignment No. 2.

The CAR concluded that certain recommendations from a
previous regional drainage study, the Paradise Valley,
Scottsdale, Phoenix (PVSP) Study completed in 1978 had not
been followed. As a result, there was a significant potential for
drainage and flooding problems at certain locations in the study
area. The CAR went on to conclude that flood relief appeared
feasible if the PVSP routing plan was implemented with the
addition of local neighborhood storm drains and recommended
that a detailed hydrologic and hydraulic study should be
conducted to verify the plan within the context of existing

conditions prior to further planning and detailed design.

The original request by the City of Scottsdale was to provide 100-
year flood protection to approximately 417 acres of developed

residential and commercial properties along the Scottsdale Road
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corridor from Thunderbird Road to the Berneil Ditch. Specific

requests by the City of Scottsdale included the following:

1) Upgrading the conveyance on the east side of Scottsdale
Road from Thunderbird Road to Gary Road.

2) Improvement of the 71% Street Channel to provide 100-
year level of protection from Sunnyside Drive to the
Berneil Ditch consisting of a storm drain and/or open
channel system.

3) Prevent overtopping and stormwater migration west of
Scottsdale Road toward the 71* Street Channel

The City also requested the integration of environmental quality
and recreational enhancements into the project including
recreational corridors such as bicycle, equestrian and multi-use
trails, enhancements to existing parks, improvements to water
quality, groundwater recharge and storage, and landscaping
within the existing PVSP theme.

1.6 PROJECT AUTHORIZATION

The Scottsdale Road Corridor Drainage Master Plan study is
authorized under Contract FCD 2000C030. This contract was
accepted and approved by the Flood Control District of Maricopa
County Board of Directors on February 21, 2001. The effective
notice to proceed date for this contract was March 5, 2001. This
study was conducted by Stanley Consultants, Inc. acting as
prime consultant along with sub-consultant Logan Simpson

Design.
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1.7 DATA COLLECTION

Data for the Scottsdale Road Corridor Drainage Master Plan was
gathered from many sources. Both Stanley Consultants and
sub-consultant Logan Simpson Design participated in the data
collection effort. Data that was collected typically came in both
electronic files and hard copy format. The cities of Scottsdale
and Phoenix and the Flood Control District of Maricopa County
were primary sources of data. Data typically fell into one of the
following categories:

e Contract, Guidelines, Manuals

e FEMA, USGS, NRCS

e Computer Software, GIS Data

e Hydrology and Hydraulics Studies, Design Documents

e Improvement Plans, As-Builts

e Planning and Land Use

The data format varied greatly depending on the source and the
type of information. Construction plans and as-built data were
typically found in microfilm records at the Cities of Scottsdale and
Phoenix. Electronic files that created the base maps used
throughout the study were obtained from Scottsdale, Phoenix
and Maricopa County GIS departments. Stanley Consultants’
field operations staff also participated in data collection by
conducting field surveys at many of the major drainage facilities
found in the study area. Field survey data collected for this study
is covered in Volume 3 of the technical documentation section. A
reference list of the data collected for this study is summarized in

Appendix C.
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2.0 REGIONAL DRAINAGE FACILITIES IN THE FOCUS
AREA

The following sub-sections briefly describe the primary physical
attributes of the regional drainage facilities found in the focus

area.

2.0.1 Berneil Ditch

The upstream end of the Berneil Ditch is at Scottsdale
Road just south of Mountain View Road where drainage
from east of Scottsdale Road discharges through an
existing double 8 x 3’ concrete box culvert. The total
length of the Berneil Ditch is about 8,500 feet. It
discharges into the Indian Bend Wash at the south end of
the study area at about the 66" Street alignment. The
ditch receives drainage from almost the entire 9.81
square mile study area. The major inflow tributaries to
the Berneil Ditch are the 71%' Street and the Mountain

View Channels.

The Berneil Ditch has a trapezoidal cross section for its
entire length. From Scottsdale Road to the southwest
corner of Chaparral High School, the ditch has earth
sides and bottom and has a relatively flat longitudinal
slope (about 0.001 ft/ft). From that location to its
downstream end, the Berneil Ditch is lined with concrete
on its sides and bottom. Side slopes in the concrete lined
reach average about 3 horizontal to 1 vertical and the

bottom width averages about 30 to 35 feet. The ditch
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ranges in depth from about 5 feet at its upstream end to
about 8 feet at its downstream end. There is only one
cross culvert consisting of a six-barrel 10’ x 5’ concrete
box at Double Tree Ranch Road. Below Double Tree
Ranch Road, the east bank of the ditch is built up above

the adjacent grade about two to three feet.

The Berneil Ditch takes three rather short radius 90-
degree bends in its alignment but the sub-reaches
between these bends are typically straight and uniform.
There is a gravel surfaced maintenance road along the
south and east banks of the ditch for its entire length.
This road also serves as a pedestrian and equestrian
trail. There is a telemetered rain and stage gage located
on the east bank of the Berneil Ditch a few hundred feet
south of Double Tree Ranch Road that is part of the
Flood Control District's alert flood warning system
(Sensor ID #4685 and #4688, respectively). This gage

has only been in operation for about 4 years.

The Berneil Ditch is perhaps 50 years old or older and
may have originated as a combined irrigation tail water
ditch and flood control levee back in time when the area
was predominantly agricultural and range land. It evolved
over time to its present form, essentially prior to any
recent drainage planning. The ditch is situated in a
separate tract of land approximately 100 feet in width. It
is owned and maintained entirely by the Town of Paradise

Valley.
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Berneil Ditch (concrete lined reach)
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2.0.2 71 Street Channel

The downstream limit of the 71% Street Channel is the
Berneil Ditch just below Mountain View Road,
approximately 600 feet west of Scottsdale Road. The
channel essentially follows the 71% Street alignment for its
entire length from that point upstream. For purposes of
the Scottsdale Road Corridor Drainage Master Plan, the
upstream limit of the 71% Street Channel is Cactus Road.
The total length of the channel is approximately 8,000

feet.

The 71% Street Channel conveyance ranges widely in
cross-section geometry, longitudinal slope and surface
treatment. Sub-reach configurations include numerous
concrete lined rectangular, trapezoidal and triangular
shaped sections. There are also trapezoidal earth
sections, ranging from modestly to nicely landscaped and
an inverted crown street section. The level of condition

and maintenance also varies widely.

From the Berneil Ditch north to Gold Dust Avenue, the
71%" Street Channel is a fairly wide, nicely landscaped
channel where it passes thru the Acacia Creek Apartment
complex. Between Gold Dust Avenue and Shea
Boulevard, it is a deep, steep-sided concrete lined
channel designed for a relatively narrow corridor. From
Shea Boulevard to Sahuaro Drive, the 71% Street
Channel is conveyed by a 12’ x 9’ concrete box storm

drain that is almost 800 feet long. From Sahuaro Drive
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upstream to a point about 300 feet north of Mescal Street,
the 71% Street Channel is a moderately landscaped,
mostly earth channel with rip-rap lining portions of it. And
from north of Mescal Street to Cholla Street, the channel
is a shallow paved alley with the outfall pipe from the

Cactus Park detention basin running underneath it.

Cholla Street at the 71% Street Channel is simply a dip
crossing with no culvert. From Cholla Street north to
Cortez Street, the 71° Street Channel actually consists of
71 Street itself, which is a residential street with an
inverted crown. From Cortez Street to Sunnyside Drive,
the channel is no more than a paved alley, very shallow
and narrow in section. And from Sunnyside Drive north to
Cactus Road, the channel is concrete lined with steep
sides. This upper-most reach is one of the outfalls
constructed in the early 1990’s for the Cactus Road storm
drain improvements. The channel takes a relatively tight
bend around an existing single-family residence just

south of Paradise Drive.

Generally, sub-reaches of the 71% Street Channel tend to
be fairly straight and uniform in terms of horizontal
alignment with occasional offset transitions in alignment
to conform to property lines and avoid certain
improvements that existed prior to the channel. The
existing channel probably follows an historic, wide
shallow flow path that gradually became more and more

defined and confined as the adjacent land developed.
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From an overall perspective, there appears to be very
little continuity in the character, design and hydraulic
performance of the 71 Street Channel. The form of each
channel sub-reach seems to reflect the character of the
adjacent land use, which ranges from commercial and
office to single and multi-family residential. Each of the
channel sub-reaches seems to vary significantly from its
adjacent sub-reach as if the channel were really just a
loose collection of very differing conveyances placed end-

to-end.

The channel flows from north to south, which is the
predominant direction of slope and drainage in the
Scottsdale Road corridor area. Sub-reaches generally
have a fairly uniform longitudinal slope. The overall slope
from Cactus Road to the Berneil Ditch is about 0.6
percent. Side slopes range from near vertical to flatter
than 4 horizontal to 1 vertical. The depth of the channel
ranges from about one foot to over 8 feet. Bottom widths
are as little as one foot and top widths range upward to

over 50 feet.

For the most part, the 71% Street Channel is entirely
below the adjacent grade except for a portion of the reach
from Sunnyside Drive to Paradise Drive, which has
hardened banks that are built up above ground. The
overbank area adjacent to most of the 71% Street Channel
is relatively flat. Along the channel just above Shea

Boulevard, the west overbank falls away slightly from the
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channel and Shea Boulevard actually has a longitudinal e the Cactus Park detention basin outfall pipe just north
slope that falls from east to west where it crosses over of Mescal Street;

the channel. These conditions present the potential for a e the Scottsdale Road storm drain at Mescal Street;
very wide shallow overbank floodplain adjacent to the e the Mescal Park detention basin outfall pipe just

channel or even breakout to a parallel flow path if the 71 below Mescal Street; and,

Street Channel or any of its culvert capacities are e storm drains in Shea Boulevard from both the east

exceeded. and west.

There are a total of eight culvert crossings on the 71% In addition, there are dozens of smaller more local inflow

box configurations of varying size. All of the culverts, adjacent private development and surface inflow from

except the one at the Acacia Creek Apartment driveway, public streets and private driveways.

71% Street Channel between Cochise Road and

are situated in public right-of-way. Construction of the Shea Boulevard

71% Street Channel and its cross culverts has taken place
in many phases over about the last 30 years. Some of
the improvements are private and some public. Most of
the channel is situated on private property. Drainage
easements and drainage right-of-way only cover part of
the channel. Maintenance, repairs and minor
improvements have been performed by the City of

Scottsdale at certain locations along the channel.

Storm runoff enters the 71% Street Channel at many

locations from the north, east and west. The primary

inflow points involve both surface flow and storm drains.

71% Street Channel just north of Mountain View Road

Primary inflow occurs from the following:

71% Street Channel at Sunnyside Drive

e the Cactus Road storm drain;

e 70" Street surface flow just south of Gary Road;

Scottsdale Road Corridor DMP FCD 2000 C030
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2,0.3 Scottsdale Road Channel

The upstream end of the Scottsdale Road Channel is just
south of Thunderbird Road where an existing triple-barrel
6’ x 4’ concrete box culvert and an existing 42” storm
drain pipe discharge their runoff from the north. The
channel is situated entirely on the east side of Scottsdale
Road and extends down to Sweetwater Avenue, a
distance of about one half mile. The channel starts out at
its upstream end with a concrete lined trapezoidal cross
section about six feet in depth. The concrete channel
flairs out and transitions to an earth channel with a depth
of about 5 feet a few hundred feet south of Thunderbird
Road.

Around six hundred feet south of Thunderbird Road, there
is a major tributary channel that joins the Scottsdale Road
Channel from the east. This channel carries the outflow
discharge from the Scottsdale Airport detention basin and
is really the only major tributary to the Scottsdale Road
Channel below Thunderbird Road. The vacant parcel of
land at the southeast corner of Scottsdale and
Thunderbird Roads that the channel is situated on is
owned by the City of Scottsdale. This parcel is
anticipated to be the future home of the International

Fighter Pilot Museum.

Just below the confluence with the Scottsdale Airport
detention basin outfall channel, the Scottsdale Road

Channel leaves the City of Scottsdale parcel and enters

Scottsdale Road Corridor DMP FCD 2000 C030
Q:\15586\Final\Final Report\Docs\Final Report.doc

the Thunderbird Adventist property. At that location, it
transitions to a wide, shallow landscaped channel with a
depth of about four feet. There are two paved driveway
dip crossings of the channel within the Thunderbird
Adventist property. There is an existing drainage
easement totaling 70 feet in width along the east side of

Scottsdale Road on the Thunderbird Adventist property.

There is a four-barrel 8 x 3’ concrete box culvert at
Sutton Drive, which is a quarter mile south of Thunderbird
Road. There are three catch basins on grade in
Scottsdale Road that drain to the Scottsdale Road
Channel near Sutton Drive. There are also three catch
basins in sump just east of Scottsdale Road at Sutton
Drive that drain into the channel via flap-gate inlet

structures.

From Sutton Drive south to Sweetwater Avenue, a
distance of about a quarter mile, the Scottsdale Road
Channel has a hard surfaced trapezoidal cross section
that averages about three to four feet in depth. The sides
are lined with rock-filled wire gabion baskets and the
bottom is lined with concrete. About eight feet of the
concrete channel bottom serves as a sidewalk. The
channel in this reach is situated partly within the
Scottsdale Road right-of-way and partly within a 10-foot

wide drainage easement on private property.

17

At Sweetwater Avenue, the Scottsdale Road Channel
drops into the inlet of an existing 90-inch diameter storm

drain which discharges into the Cactus Park detention

basin to the south. The present improvements within the
Scottsdale Road Channel date back to the mid 1970’s
and 1980’s.

Scottsdale Road Channel below Sutton Drive

STANLEY CONSULTANTS, INC.
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2.0.4 Cactus Park Detention Basin

The Cactus Park detention basin is an excellent example
of a multi-use facility combining a major city park with a
regional stormwater detention basin. The basin and the
park were constructed together as a combined feature in
the mid-1980’s. The detention basin was originally
planned as part of the Paradise Valley, Scottsdale,
Phoenix (PVSP) Study, a regional drainage master plan
from the mid-1970’s. The Flood Control District of
Maricopa County was involved in planning, funding and
implementing some of the regional features from the
PVSP Study along with the Cities of Scottsdale and

Phoenix and the Town of Paradise Valley.

The hydrology model from the PVSP Study included a

hydrograph analysis indirectly for the Cactus Park basin.

at its overflow elevation. This is the largest single
detention basin in the entire Scottsdale Road Corridor
Drainage Master Plan study area. The bottom of the
basin has large expanses of grass, basketball and

volleyball courts, picnic ramadas and parking areas.

There are a total of six locations along the north, east and
west sides of the basin where storm runoff enters. This
includes the storm drain system for Scottsdale Road
adjacent to the basin. Runoff enters the basin by both
channel and storm drain. The largest of the inflow
locations is the existing 90" diameter storm drain
mentioned in Section 2.0.3 (Scottsdale Road Channel).
The 90" storm drain was constructed at the same time
from the same set of plans as the Cactus Park detention

basin.

storm events that exceed the basin’s capacity, overflow
would occur along the park’s frontage on Cactus Road
from Scottsdale Road to the park’s driveway

entrance/exit.

This analysis indicated that there would be surface

Cactus Park detention basin

overflow in addition to outflow from the basin’s primary The Cactus Park basin incorporates a low-flow bypass

outlet, a 60" diameter pipe that discharges to the 71 system of underground pipe ranging in size from 48” to

Street Channel south of Cholla Street. Apparently, the 60" in diameter. This system intercepts low-flows that
basin was sized on the basis of how much area and enter the park at five of the six inflow locations and directs
volume could reasonably be incorporated within the park them to the primary outlet pipe. This helps keep the
site. The design was not based on achieving a specific bottom of the basin dry for the smaller more frequent
discharge reduction or holding the runoff volume from a storms, thus maintaining a higher level of park use.

storm with a specific return frequency.

The Cactus Park detention basin’s primary outlet is a
The Cactus Park detention basin has a surface area of single 60" diameter pipe that is over 4000 feet in length.
approximately 12.5 acres. It has a depth that ranges from

7 to 15 feet and it holds a total of 92.2 acre-feet of runoff

The inlet for this pipe is at the basin’s southwest corner

(northeast corner of Scottsdale and Cactus Roads). For

Scottsdale Road Corridor DMP FCD 2000 C030
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2.0.5 Mescal Park Detention Basin

Like the Cactus Park detention basin, the Mescal Park
detention basin was constructed as a planned feature
recommended from the PVSP Study. It was constructed
in the mid- to late-1980’s. It is also an excellent example
of a multi-purpose park and flood control facility. In
contrast with Cactus Park, Mescal Park is smaller and
accommodates primarily local equestrian use. It does not
have onsite parking, hard surfaced recreational courts or

restrooms.

The detention basin within the park has a turf-based

landscape theme. The perimeter of the basin is rimmed

with a 10’ wide decomposed granite equestrian trail and
there is an equestrian arena at the southwest corner of

the park. The area between the basin perimeter and the

park boundary is primarily desert landscaping. There is

Offsite drainage enters the Mescal Park detention basin
at essentially only one location on its north side. That
location is 68" Place where there is a double 78’
diameter storm drain that serves as one of the outfalls for
the Cactus Road storm drain system that was constructed
in the early 1990’s. There is also local surface drainage

that enters the basin from 68" Place at the same location.

Unlike the Cactus Park detention basin, there is no low-
flow bypass system at Mescal Park. Therefore, all flows,
large and small, flood across the bottom of the basin.
The primary outlet for the Mescal Park detention basin is
a single 60’ diameter storm drain pipe with its inlet located
at the southeast corner of the basin. This pipe drains
directly east just over 1300 feet and discharges to the 71

Street Channel just south of Mescal Street.

cutoff wall that would prevent it from scour failure if it

were to be overtopped.

In addition, the top of the Mescal basin is essentially a
level elevation all the way around its perimeter. There is

no apparent overflow spillway.

an 8 wide meandering asphalt pedestrian path around

A portion of the storage volume in the Mescal Park basin R— BEGCEE ——
Mescal Park detention basin (south side)

the park just inside of the park boundary.

is situated above ground unlike Cactus Park, which

The detention basin in Mescal Park has a surface area of derives all of its storage below grade. Part of the Mescal

approximately 5.2 acres. It has a depth that averages basin volume is created by an earth levee along its south

about 7 feet and it holds a total of 38.1 acre-feet of runoff side. This levee ranges up to about three feet in height

at its overflow elevation. Its perimeter has a curvilinear above the grade to the south. The levee does not appear

configuration and its side slopes range from about 4 to 6 to be protected by any hardened surface treatment or

horizontal to 1 vertical.

Scottsdale Road Corridor DMP FCD 2000 C030
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21 EXISTING CONDITION HYDROLOGY

INTRODUCTION AND BACKGROUND
The study area boundary for the Scottsdale Road Corridor
Drainage Master Plan was established on the basis of
contributing drainage area. The boundary comprises all of the
area that contributes runoff to the Scottsdale Road corridor
above Mountain View Road, and all of the contributing drainage
area to the Berneil Ditch and the 64" Street Channel
(Invergordon Road Channel) at their respective outfalls to the
Indian Bend Wash. The total contributing drainage area

corresponding to the study boundary is 9.81 square miles.

The upper boundary of the study is the Central Arizona Project
Canal and the lower limit of the study is the Indian Bend Wash.
The east and west limits of the study area were established on
the basis of extensive field reconnaissance and the review of
topography and as-built plans. There are a total of seven
locations along the east and west boundaries of the study area
where storm runoff leaves the Scottsdale Road Corridor
Drainage Master Plan study and drains to the adjoining
watersheds. The runoff that leaves the study at these locations
does not return to the study area and ultimately flows south to
the Indian Bend Wash. There is no drainage from outside of the

study limit boundary that flows into the study area.

Development of private and municipal improvements within the
Scottsdale Road Corridor Drainage Master Plan study area dates
back more than 50 years. Early development in the 1950’s and

1960’s consisted primarily of single-family residential homes on

Scottsdale Road Corridor DMP FCD 2000 C030
Q:\15586\Final\Final Report\Docs\Final Report.doc

large parcels in the southern part of the study area. Over the
years, development of residential, commercial and light industrial
land uses along with the associated municipal, transportation and
utility improvements steadily progressed, generally from the
south to the north. Today, the study area is almost completely
developed. The predominant slope and direction of flow is from
north to south. Slopes range from about 2 percent in the south
end of the study area to about 1% percent in the north end.
Elevations range from a low of just over 1,300 feet to a high of

just over 1,500 feet.

A number of significant regional drainage improvements, both
public and private, have been constructed over the years within
the study area. Many of the more significant drainage studies
that document the hydrologic design of these regional drainage
improvements were collected and reviewed and the results were
incorporated in the hydrology analysis for the Scottsdale Road
Corridor Drainage Master Plan, as appropriate. The most
important of these studies included the Paradise Valley,
Scottsdale, Phoenix (PVSP) Study, the Shea-Scottsdale Master
Plan, the Cactus Road Outfall Study, the Kierland Master
Drainage Report and the Scottsdale Stormwater Master Plan and

Management Program.

The primary objective of the hydrologic analysis in this study is to
establish baseline hydrology for existing conditions within the
study area for both the 10- and 100-year return frequency
storms. This hydrology will be used in the hydraulic evaluation of

existing major drainage facilities and will also be used as the

20

basis for the formulation and evaluation of proposed alternatives
intended to address existing drainage and flooding problems in

the study area.

2.2 HYDROLOGIC APPROACH AND METHODOLOGY

Hydrology for this study was modeled using the U.S. Army Corps
of Engineers HEC-1 computer program. All of the HEC-1 models
in this study assume a fully developed future land use condition.
The Flood Control District of Maricopa County (FCDMC)
Drainage Design Management System for Windows (DDMSW)
computer program was used to calculate certain HEC-1 data.
Both the 6-hour and 24-hour duration precipitation patterns were
considered and incorporated in the initial hydrologic analysis.
The 6-hour precipitation pattern(s) yielded slightly higher peak
flows for both the 10- and 100-year storms compared to the 24-

hour patterns. All final HEC-1 models utilize a 6-hour pattern.

The 10- and 100- year, 6-hour rainfall point depths are 2.03” and
3.207, respectively. Aerial reduction of rainfall was incorporated
in all HEC-1 models in accordance with Section 2.3, Depth-Area
Relation, Flood Control District of Maricopa County Hydrology
Manual.

Other than the rainfall input, sub-basin times of concentration
(Tc), sub-basin storage coefficients (R) and the cumulative
drainage area, there is essentially no difference between the 10-

year and 100-year HEC-1 models.

STANLEY CONSULTANTS, INC.
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About 30 hydrograph diversion steps were necessary to account for surface flow splits, overflows,
storm drain systems, cross drainage and detention basin inflow and outflow at certain locations.
Figure 7 on the following page shows the overall study area and sub-basin boundaries, flow paths,

routing reaches, detention basins and diversions.

23 HYDROLOGIC RESULTS

The 100-year, 6-hour HEC-1 unit discharges for the overall study area and for individual sub-basins
within the study were compared with unit discharges from regional studies. The HEC-1 unit
discharge for the overall project area is approximately 350 cfs/sq mi. This compares favorably with
the Federal Emergency Management Agency (FEMA) unit discharge of 360 cfs/sq mi for the Indian

Bend Wash watershed upstream from Scottsdale Road.

Sub-basin unit discharges from the HEC-1 model were then compared with sub-basin unit discharges
calculated by the Arizona Department of Transportation (ADOT) Indirect Method No. 2 — USGS Data
for Arizona. The average HEC-1 unit discharge for individual sub-basins is 2,079 cfs/sq mi. which
compares favorably with the average ADOT Method individual sub-basin unit discharge of 2,303
cfs/sq mi. Figures 8 and 9 on pages 23 and 24 display HEC-1 peak discharges and peak times at
various key locations throughout the study for the 10- and 100-year, 6-hour events, respectively. Also
included with Figure 9 are the 100-year peak discharges estimated at various locations from the
previous hydrologic studies mentioned earlier. Table 1 on page 25 summarizes key HEC-1 data
related to the level pool detention basin routing steps in the study. Inflow and outflow hydrographs
associated with the Mescal Park detention basin are displayed at right. This is a typical graphical
representation of hydrologic data associated with Table 1.

Scottsdale Road Corridor DMP FCD 2000 C030
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Regional detention basins are modeled as level pool routing steps. Typically, private onsite
detention/retention basins are not reflected in the HEC-1 models except for the larger basins just
south of Frank Lloyd Wright Boulevard between Scottsdale Road and the Greenway-Hayden Loop.
These basins are protected by recorded drainage easements. There are literally hundreds of small
detention/retention basins on private property in the Scottsdale Airpark area. Based on preliminary
HEC-1 models, it was found that discharges would be about 25% to 50% less in the area tributary to
the Cactus Park detention basin if the smaller private basins were reflected in the hydrology.
However, only about 1/3 of these private basins are situated in recorded drainage easements and the

study team was concerned that they would not be maintained. Therefore, they are not reflected in

final hydrology.

Mescal Park Detention Basin
Level Pool Routing Hydrographs

10-Year, 6-Hour Storm
(HEC-1 #15586C10.TXT)
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MAJOR FLOW PATH/CONVEYANCE

WTFALL
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TABLE | HEC-1 SUMMARY DATA AT RLGIONAL STORMWATER DETENTION BASINS

Total &-Hr Peak Total 6-Hr Peak | p_y gyace (ry Zt"f';:'l’_:‘re’;;‘ai“s’::gi
nflow (cfs) Outflow (cfs)
(ac-ft)
Low Overflow |Storage Volume at
HEC-1 1D Basin Name Elevation | Elevation Overflow 100-Yr| 10-Yr (100-Yr| 10-Yr | 100-Yr 10-Yr 100-Yr 10-Yr
(ft) (ft) Elevation (ac-ft)
LPO19* Airport 1426.7 1432.0 33.6 1307 620 587 331 1432.1 1429.9 33.6 16.4
LP021*A |Thunderbird Industrial| 1426.0 1430.0 4.4 355 181 339 160 1430.7 | 1430.3 5.6 4.9
LP020B* Cactus 1370.0 1387.8 92.2 1823 830 749 40 1388.9 | 1385.9 92.2 69.7
LPO31A Kierland #1 54.5 76.0 57.9 1142 548 108 15 75.0 69.0 50.9 16.9
LP033 Kierland #2 35.0 65.0 230.0 320 136 > > 42.5 40.5 25.6 17.3
LP034 Kierland #3 32.0 42.0 26.0 401 211 120 18 40.9 38.0 23.0 14.7
LP040 Kierland #4 31.0 40.0 20.6 857 341 578 116 39.7 38.1 19.1 12.1
LP041* Sandpiper 25.0 33.5 29.4 583 119 56 36 33.6 29.6 29.4 6.2
LP048* Mescal 1354.5 1363.5 38.1 713 394 338 147 1363.7 | 1360.6 38.1 21.3
LPO61* Jackrabbit 1463.0 1470.0 41.6 901 456 121 50 1470.7 | 1469.0 41.6 29.4
LP062* Crossed Arrows 1432.0 1438.0 25.8 662 301 236 56 1438.3 | 1437.1 25.8 18.4
LP063** | Thunderbird Road 1412.0 1417.0 5.1 412 192 386 137 1417.9 | 14171 5.1 5.4
*Basins that overflow for the 100-year, 6-hour event 604.7 390.0 232.7
ABasins that overflow for the 10-year, 6-hour event Note: Approximate Total Volume of 100-yr, 6-hr Hydrograph at AD070 = 660 ac-ft
**No outflow except by small diameter bleedoff pipe Approximate Total Volume of 10-yr, 6-hr Hydrograph at AD070 = 340 ac-ft

Hydrograph ADO70 represents the total runoff from the entire study area
contributing to the Indian Bend Wash.
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24 EXISTING CONDITION HYDRAULIC ANALYSIS
INTRODUCTION AND BACKGROUND

Hydraulic analysis was performed for the Scottsdale Road
Corridor Drainage Master Plan at many locations to serve
various aspects of the study objectives. The analysis covers
hydraulic features such as open channels, culverts, storm drain
systems and spillways. These features involve an extensive
array of physical characteristics including configuration, size,

lengths, slope, discharge and flow regime.

The objectives of the hydraulic analysis at each location in the

study area essentially fall into two related categories:

e support for the hydrologic models; and,

e the evaluation of drainage and flooding problems.

A great deal of the hydraulic analysis for the Scottsdale Road
Corridor Drainage Master Plan is contained in the Technical
Section Volume 1 “Hydrology Analysis” prepared by Stanley
Consultants under separate cover. The hydraulic analysis
contained in Volume 1 hydrology was generally done in support
of the HEC-1 models contained in that document. This included
hydraulics involving channel routing reaches, diversion steps and
level pool routing. Because of the limited data and simple
approach typically used in the hydraulics that supports HEC-1
models, caution should be exercised when using it to evaluate

features that exhibit complex hydraulic characteristics.

A much more detailed hydraulic analysis was performed along

the major drainage corridors in Technical Section Volume 2

Scottsdale Road Corridor DMP FCD 2000 C030
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“Hydraulic Analysis”, also prepared by Stanley Consultants under
separate cover. Volume 2 is more of a pure hydraulic document
that includes a HEC-RAS backwater model, normal depth
channel hydraulics and culvert hydraulics. The normal depth
hydraulic analysis contained in Volume 2 is typically based on
more detailed cross section data than that used in the hydrology
models. Volume 2 is aimed at assessing the hydraulic
performance of the larger, more complex drainage features found
in the Scottsdale Road Corridor Drainage Master Plan study area

to determine their potential for drainage and flooding problems.

Discharges used in the Volume 2 hydraulic analysis were taken
from Volume 1 hydrology. The hydraulic analysis documented in
Volume 2 is intended to serve as a baseline existing condition
evaluation. Existing condition hydraulic analyses are used as the
basis for identifying drainage and flooding problems within the
study area and to confirm the known historic drainage and
flooding problem locations. The hydraulic analysis also serves
as the basis for the evaluation of drainage alternatives that will

be developed in the latter part of the study.

The overall objective of the Scottsdale Road Corridor Drainage
Master Plan is to evaluate and alleviate drainage and flooding
conditions in the study area. Originally, the focus area of the
study was along the Scottsdale Road corridor from Mountain
View Road on the south to Thunderbird Road on the north,
including the 71% Street Channel. As mentioned in the
introduction, the focus area was expanded to cover the Berneil
Ditch, a major stormwater corridor in the Town of Paradise

Valley.
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2.5 HEC-RAS HYDRAULIC MODELING

Representative flow characteristics for the Berneil Ditch,
Mountain View Channel and 71% Street Channel were modeled
using the U.S. Army Corps of Engineers’ HEC-RAS computer
program Version 2.2. Input data for the HEC-RAS program
includes channel cross-section geometry, downstream reach
length, Manning’s roughness coefficient “n” and ineffective flow
areas. The model for this system uses the Berneil Ditch as the
main channel with branches for the Mountain View Channel and
the 71° Street Channel.

Two water surface profiles were modeled in HEC-RAS, one for
the 10-year discharge and one for the 100-year discharge. The
HEC-RAS model utilizes junction loss options to account for the
confluence of the Mountain View Channel and 71% Street
Channel branches. Hydraulic cross sections for the HEC-RAS
model are based primarily on field survey data gathered by
Stanley Consultants. This data was supplemented by as-built

plans and field reconnaissance.

The hydraulic analyses found in previous studies for the Berneil
Ditch, Mountain View Channel and 71% Street Channel are
typically simple, normal depth hydraulics. No backwater analysis
was found from any previous study for any of these drainage
corridors.  Figure 10 that follows is the schematic from the
Technical Section Volume 2 Hydraulic Analysis showing HEC-
RAS cross-sections along the Berneil Ditch, Mountain View
Channel and 71% Street Channel. Figure 10 corresponds to

Figure 7 in the Volume 2 Hydraulic Analysis.
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Detailed accounts of the hydraulic characteristics of each HEC-
RAS reach are found in the Volume 2 Hydraulic Analysis. A
detailed discussion of the results of the HEC-RAS analysis is
also found in the Volume 2 Hydraulic Analysis. A brief summary
of the hydraulic analysis results is presented in Sections 2.5.1,
2.5.2and 2.5.3.

2.5.1 HEC-RAS Results — Berneil Ditch

According to the HEC-RAS results, the Berneil Ditch sub-
reach along Mountain View Road between Scottsdale
Road and the confluence with the 71* Street Channel will
experience overtopping of both the north and south banks
during both the 10- and 100-year flood events. The HEC-
RAS results also indicate that the Berneil Ditch sub-reach
from the confluence with the 71% Street Channel to the
confluence with the Mountain View Channel will
experience overtopping of both north and south banks for
the 100-year event. The 10-year peak discharge is
conveyed through this sub-reach without overtopping

either the north or the south bank.

Overtopping of the above two sub-reaches of the Berneil
Ditch seems to correlate, at least in location, with what
was anticipated from previous studies and with historic
flooding in the area. The PVSP Study, for example,
makes numerous references to the potential for overflow
along the Berneil Ditch, even with the recommended
PVSP features in place. If overtopping of the south bank
of the Berneil ditch occurs in the upper most reaches, the
overflow would drain through the residential area to the
south as shallow unconfined flow, eventually reaching the
Indian Bend Wash.

The HEC-RAS results indicate that the entire sub-reach

of the Berneil Ditch from its confluence with the Mountain

Scottsdale Road Corridor DMP FCD 2000 C030
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View Channel to the culvert at Double Tree Ranch Road
has sufficient capacity to convey the 10-year peak
discharge without overtopping. The culvert at Double
Tree Ranch Road has at least a 10-year capacity.
However, this reach cannot convey the 100-year peak
discharge and overtopping of both banks will occur. This
is apparently due to the backwater effect of the culvert at
Double Tree Ranch Road during the 100-year event. If
flow breaks out of the Berneil Ditch upstream from Double
Tree Ranch Road, very little of it would return back to the
channel south of Double Tree. The flow that does not
make it back into the Berneil Ditch would make its way to
the Indian Bend Wash through the adjacent residential

area, generally as shallow, unconfined flow.

According to the HEC-RAS results, the Berneil Ditch sub-
reach extending from Double Tree Ranch Road to the
Indian Bend Wash has sufficient capacity to convey both
the 10- and 100-year peak discharges without
overtopping of either east or west channel bank.
Historically, overflow of the Berneil Ditch has been
documented along the upper-most reach between
Scottsdale Road and the 68" Street alignment. Overflow
of the south bank has also occurred at the 90-degree
bend just south of Fanfol Drive and just west of the 68"

Street alignment.

2.5.2 HEC-RAS Results - Mountain View Channel

According to the HEC-RAS model, the entire reach of the
Mountain View Channel has sufficient capacity to convey
the 10-year peak discharge without overtopping of either
the north or south channel bank. The north bank of the
Mountain View Channel will experience overflow during
the 100-year peak discharge throughout the entire length

of the channel reach. This overflow would result in
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shallow flooding along the north bank. The south bank of
the Mountain View Channel essentially contains the 100-
year discharge from Invergordon Road (64" Street) to
about 67" Street. East of 67" Street, the south bank
would be overtopped and the flow that leaves the channel
would pass through the residential area to the south,
eventually joining the Berneil Ditch downstream. There is
no historic record of overtopping of the Mountain View

Channel.

2.5.3 HEC-RAS Results - 71° Street Channel

According to the HEC-RAS model, the 71% Street
Channel does not have sufficient capacity anywhere
along the study reach to convey the 100-year peak
discharge without overtopping its banks. Overtopping of
the channel banks also occurs for the 10-year peak
discharge in several sub-reaches. These sub-reaches
include Cactus Road to Mescal Street, a short reach just
upstream from Sahuaro Drive, the reach from Cochise
Road to Gold Dust Avenue, and the reach just upstream
of the Mountain View Road -culvert crossing for
approximately 500 feet within the Acacia Creek
Apartments. None of the culvert crossings along the 71
Street Channel are able to convey the 100-year peak
discharge. This would result in overtopping of the
roadways and significant overbank flooding. The 10-year
peak discharge is apparently conveyed by all culvert

crossings except for the Cochise Road crossing.

There are numerous HEC-RAS cross sections that
indicate neither the 10- or 100-year flows are contained
within the end points of the hydraulic section. Flows that
are not contained within the channel proper or within
close proximity to the channel may break away and find

nearby parallel flow paths. During the 100-year event, it
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is possible that 70" Street from Sunnyside Drive to
Cortez Street may carry a portion of the west overbank
flow from the 71° Street Channel. It is also possible that
flow overtopping the culverts at Sahuaro Drive and Shea

Boulevard may flow west to 70" Street then south.

There are no specific historic accounts of flooding or
overtopping of channel banks along the 71% Street
Channel except as indicated by some of the attendees to
the first public involvement meeting for the Scottsdale
Road Corridor Drainage Master Plan in May of 2001.
According to local residents, the upper part of the study
reach north of about Cholla Road historically flooded on
numerous occasions prior to construction of the Central

Arizona Project Canal and its associated retention basins.

Scottsdale Road Corridor DMP FCD 2000 C030
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Figures 11 and 12 on the following page indicate the
approximate 10-year and 100-year flood prone areas
(respectively) associated with the Scottsdale Road
Channel, 71° Street Channel, Berneil Ditch and Mountain
View Channel. The flood prone areas indicated on
Figures 11 and 12 are based on a compilation of historic
flooding accounts, interpretation of HEC-RAS results and
review of the Flood Insurance Rate Map for Maricopa
County. There was no overall topographic survey
available along the HEC-RAS channel reaches that would
be suitable to delineate accurate limits of overflow. The
backwater analysis was not intended to establish any
floodplain limit for flood insurance or floodplain
management purposes. Figures 11 and 12 are intended
only to approximate the area that might be impacted by a
severe flood so that the value of potential alternatives

could be judged.
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FIGURE 12 APPROXIMATE LXISTING CONDITION
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2.6 NORMAL DEPTH AND CULVERT HYDRAULICS

Many of the smaller drainage corridors in the Scottsdale Road
Corridor Drainage Master Plan study area that are tributary to the
Berneil Ditch, Mountain View Channel and 71 Street Channel
were analyzed using simple normal depth and culvert hydraulics.
These drainage corridors were typically broken up into sub-
reaches, many of them corresponding to routing reaches in the
HEC-1 hydrology model. The following sub-reaches (including

associated culverts) were analyzed:

e 64" Street Channel from Gary Road to Shea
Boulevard;

e 64" Street Channel from Shea Boulevard to the
Mountain View Channel;

e Invergordon Road Channel from the Mountain
View Channel to the Indian Bend Wash;

e Scottsdale Road from Greenway-Hayden Loop to
Thunderbird Road;

e Scottsdale Road from Thunderbird Road to the
confluence with the Scottsdale Airport Detention
Basin Outfall Channel;

e The Scottsdale Airport Detention Basin Outfall
Channel;

e Scottsdale Road from the Scottsdale Airport
Detention Basin Outfall Channel to Sutton Drive;

e Scottsdale Road from Sutton Drive to Sweetwater

Avenue;

Scottsdale Road Corridor DMP FCD 2000 C030
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e Scottsdale Road from Sweetwater Avenue to
Cactus Road,;

e Scottsdale Road from Cactus Road to Mescal
Street;

e The Continental Plaza Channel;

e 73" Street and Sunnyside Drive from Cactus
Road to Scottsdale Road;

o 76" Street from Thunderbird Road to Sweetwater
Avenue; and,

e Greenway Road between 73™ Street and 80"
Street.

The normal depth hydraulic analysis is not as detailed or
comprehensive as the HEC-RAS modeling but is a step above
the analysis that is found in the HEC-1 hydrology. The results of
the combined normal depth and culvert hydraulics for each sub-
reach are discussed in detail in the Volume 2 Hydraulic Analysis.
Figure 13 that follows indicates the locations of all of the normal

depth hydraulic cross sections.
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2.7 MULTI USE INVENTORY AND ANALYSIS

2.7.1 Regional - Bikeways/Trails/Pathways

FIGURE 14. REGIONAL MULTI-USE INVENTORY
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facility linking to McDowell Mountain Regional Park with other proposed

trail corridors. The regional bikeways, trails, and pathways within a five-
mile area of the study area are illustrated in Figure 14.
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space of regional importance located in the proximity of the study area
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include Mummy Mountain and the McDowell Mountains.

2.7.3 Regional - Transportation Corridors

Roads of Regional Significance identified by MAG within the study area
include Scottsdale Road, Shea Boulevard, and Bell Road/Frank Lloyd
Wright Boulevard. Roads of Regional Significance include planned
roadway improvements that include six travel lanes with bicycle lanes

and raised medians as their typical cross section.

2.7.4 Local - Trails

As part of the circulation element of Scottsdale’s General Plan, a trail
system was developed that will be used to allow for local, loop, and
long-distance hikers, mountain cyclists, and horseback riders the ability
to travel with minimal interaction with motorized modes of
transportation. Many of the goals and objectives in Scottsdale’s
Revised General Plan Circulation Element include provisions for non-
motorized, multi-modal transportation such as using drainage
easements, vista corridors, and public open spaces as an opportunity

to expand non-motorized connections throughout the community.

Many of the arterial and collector streets, as well as some drainage
features, within the study area in the city of Phoenix are proposed as
trails to connect various neighborhood parks. These trails are pending

official designation as a General Plan Amendment.

A major user group of trails within the study area are equestrians.
Horse Privilege Areas contain neighborhoods that can accommodate
corral facilities on each lot or at a common stable area. A swath of
scattered properties that retain horse privileges transects the project
area between Thunderbird Road and Shea Boulevard. As part of the
City of Scottsdale’s General Plan revision equestrian facilities, such as
trailheads, are to be provided along major equestrian trails and at major
destinations. Equestrian trails will also be aligned so as not to pass

through areas without horse privileges. Trails within the study area are
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generally unimproved multi-use paths, comprised of a compacted

gravel surface. Refer to Figure 15 for illustration of existing local trails.
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Equestrian Trail at 68" Street and Cactus Road

2.7.5 Local - Bikeways

Bikeways in the city of Scottsdale are designed to serve the needs of
all cyclists including commuter, leisure, and competitive users.
Scottsdale’s Bicycle Facilities Plan was created in conjunction with the
Street Plan. Four types of designated bicycle travel classifications exist
in the city of Scottsdale’s Bicycle Facilities Plan. A bicycle lane is a
portion of the roadway designated for bicycle use by signing and
striping for the exclusive use of bicyclists. These occur on parkways,
minor arterials, and major collector streets. A bicycle route is a signed
roadway that is not striped which runs through high demand corridors.
Bicycle routes are found typically on minor collector streets and
establish links to other types of bicycle facilities. Wide curb lanes are
unstriped and unsigned on major arterials that are wider than normal
traffic lanes. A bicycle path is an off-street facility that is separated
from motorized traffic. Bicycle paths are typically located along open
space corridors. Within the study area, Scottsdale Road, Shea

Boulevard, and Frank Lloyd Wright Boulevard have only a wide curb
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lane. Scottsdale Road does have a concrete sidewalk adjacent to the
roadway as well. Other streets in the area have facilities classified as
bicycle routes or bicycle lanes. There are no bike paths within the
study area. One bicycle path exists on the north side of Frank Lloyd

Wright Boulevard adjacent to, but just outside of, the study area.

The City of Phoenix also recognizes bicycling as an effective means of
transportation for short trips. Bicycling and other multi-modal means of
transportation play an important role in reducing congestion of surface
streets. By providing convenient access to a safe route, the city of
Phoenix hopes to encourage use of non-motorized transportation for
local trips. Phoenix’s goals as stated in the proposed Revised General
Plan include increasing bicycle access, increasing bicycle ridership,
and improving bicycle safety. Many of the arterial and collector streets,
as well as some drainage features, within the study area in the city of
Phoenix are proposed as trails to connect the various neighborhood
parks. These trails would also serve as bikeways. Figure 15 illustrates

the local bikeway system within the study area.

2.7.6 Local —Parks

There are numerous neighborhood parks located within the study area
in the Cities of Phoenix and Scottsdale. The purpose of neighborhood
parks is to provide primary recreation services and facilities that are
easily accessible and available to local residents. These parks are
between 7 and 20 acres in size and serve a single neighborhood or

several neighborhoods, depending on the location of the park.

The parks within the study area are all depressed, turf detention basins.
All are landscaped with varying trees including both native and
ornamental plant material. City of Phoenix parks include: Jackrabbit
Park, Kierland Park, Crossed Arrows Park, Sandpiper Park, and
Sahkoo Park (proposed). Jackrabbit Park offers playfields, a
playground, a picnic area, and soccer fields. Kierland Park facilities

include a playground and playfields. Crossed Arrows Park has a picnic
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FIGURE TC. EXISTING LOCAL MULTI-USE INVENTORY
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area, a playground, and soccer fields. Sandpiper Park has a ball field,
a picnic area, playfields, soccer fields and tennis courts and is lit. Parks
within the City of Scottsdale include Mescal Park and Cactus Park.
Mescal Park facilities include playfields, a paved pedestrian path, and
an earthen horse trail. Cactus park provides a playground, picnic
areas, pedestrian paths, playfields, soccer fields, and a swimming and
athletic complex. Figure 15 on the previous page indicates the location

of the neighborhood parks within the study area.

SRR SR G ik B e

Mescal Park

2.7.7 Local — Recreation Sites

The study area is located within portions of both the Scottsdale and
Paradise Valley Unified School Districts. There are a number of
schools within the study area that provide after-school use of facilities
such as ballfields, playgrounds, etc. Several of these schools are
located adjacent to neighborhood parks. Schools within the study area
include: North Ranch Elementary School, Desert Springs Elementary
School, Sandpiper Elementary School, Cocopah Middle School,

Scottsdale Road Corridor DMP FCD 2000 C030
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Chaparral High School, and Sonoran Sky Elementary School. These
schools are located on Figure 15 on the previous page.

2.7.8 Local - Open Space

Common open spaces within the study area provide a number of
functions. Recreation, aesthetics, and flood control are some uses that
open spaces provide in the study area. Open spaces in the City of
Scottsdale have been classified into various types. Within the study
area open spaces are primarily classified as Developed Green.
Developed Green open spaces include recreational sites, parks
adjacent to schools, golf courses, and major developed channels such
as Indian Bend Wash. The grass lining these open spaces serves both
recreation requirements and erosion control. The Developed Green
open spaces located within the study area inside the City of Scottsdale
include areas at Cocopah Middle School, Mescal Park, and Cactus
Park. Open spaces within the City of Phoenix would include the

neighborhood parks discussed above.

The study area also has several public golf courses. Kierland Golf
Course is open to the public, and has varying rates depending upon
season. The Camelback Golf Club consists of two courses within
Indian Bend Wash. The Camelback Golf Club is within the Town of
Paradise Valley adjacent to Scottsdale. Both of the courses at the
Camelback Golf Course are open to the public. The golf courses are

indicated in Figure 15.

2.7.9 Local - Transportation Corridors

Surface streets, other than Roads of Regional Significance defined
previously within the study area, include major streets or major arterials
located along the section lines, major and minor collector roads, and
local streets. Major streets include Scottsdale, Hayden, Cactus,

Thunderbird, Doubletree Ranch, Greenway, and Bell Roads in addition
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to Shea Boulevard and 64" Street. These major streets are noted in

Figure 6.
2.7.10 Local - Public Transportation

Valley Metro provides public bus service along Shea Boulevard, Frank
Lloyd Wright Boulevard/Bell Road, and Scottsdale Road. Service
along Shea Boulevard includes both express service and local route
service. Service for both Frank Lloyd Wright Boulevard/Bell Road and
Scottsdale Road is local route service only. A Park-and-Ride location
is within the study area at the Dial Tech Center on the northeast corner
of Scottsdale Road and Butherus Drive.

Located within the study area is the Scottsdale Airport, which
accommodates approximately 10,000 passengers a year. The airport
is a general aviation reliever facility and is home to many corporate
aircraft in the Valley. Scottsdale Airport is one of the busiest single
runway facilities in the nation with more than 206,000 operations in
2000.

Scottsdale Airport
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2.8 TITLE VI/ENVIRONMENTAL JUSTICE

Title VI of the Civil Rights Act of 1964 and Executive Order 12898 give
guidance on identifying sensitive populations to prevent the exclusion
of persons or populations from participation, denying persons or
populations of the benefits of any proposed action/activity, or subjecting
persons or populations to discrimination because of race, color, or
national origin. Executive Order 12898, “Federal Actions to Address
Environmental Justice in Minority Populations and Low-Income
Populations” reaffirms the principles of Title VI and related statutes.
The Executive Order requires the consideration of minority, elderly,
low-income, disabled, and female populations. A minority person
means a person who is racially classified as African American, Asian
American, Native American or Alaskan Native, or anyone who
classifies himself or herself as in the racial category “Other”. Hispanics
are also considered minorities regardless of their racial affiliation.
Elderly refers to individuals 60 years of age and over. Low-income
persons include those 18 years of age and older who are below the
poverty level established for the 1990 Census. Noninstitutionalized
civilians who are 16 years of age and older are considered to be
disabled if they report a mobility disability, a self-care limitation, or are
work-disabled. Female heads of household are calculated from family
households where there is a female with no spouse present, regardless
of whether she has any children less than 18 years of age. In this
overview, census-tract-level census data are compared and contrasted
with the place-level census data for the City of Scottsdale and the
county-level census data for Maricopa County in order to assess
whether a distinct minority, elderly, low-income, disabled, or female
head of household population is represented within the general study

area.

Census tracts are small, relatively permanent statistical subdivisions of
a county for tallying census information, and do not cross county
boundaries. They are delineated with the intention of being maintained
over a long time, allowing statistical comparisons from census to

census. The size of census tracts varies widely depending on the
Scottsdale Road Corridor DMP FCD 2000 C030
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density of settlement. The statistics for the census tracts extend
outside the study area, so the exact population and demographic
characteristics of the study area may vary from these data. According
to federal and state guidelines, for protected persons to be considered
as a distinct population, they must comprise greater than 50% of the

population of a census tract.

2.8.1 Race Population

The combined population of the nine census tracts comprises less than
2% of the total population of Maricopa County (Table 2 on the next
page). All of the census tracts display a higher percentage of persons
classified as White than the average for Maricopa County. There are a
corresponding lower percentage of persons classified in any minority

population than the Maricopa County average.

2.8.2 Age 60 Years and Over, Low-Income Population, Disabled
Persons, and Female Head of Household

The tract average percentage of the nine census tracts for all protected
populations is lower than both the percentages for the City of
Scottsdale and Maricopa County. While the average of the nine tracts
produces an average percentage of elderly persons lower than the
Maricopa County average, there are several tracts (303.33, 1050.01,
2168.02, 2168.13), which display percentages of elderly that are higher
than the county average. Additionally, one tract (2168.13) displays a
percentage of elderly persons higher than the percentage for the City of
Scottsdale. Census Tract 303.33 displays a percentage of persons
below the poverty level that is higher than the percentage for the City of
Two census tracts (303.33 and 2168.02) display
percentages of disabled person that are higher than the percentage
(9.65%) for the City of Scottsdale.

percentages of persons classified as minorities and households with a

Scottsdale.

All census tracts display

Female Head of Household that are lower than the percentage for the
City of Scottsdale.
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2.8.3 Title VI/Environmental Justice

Four census tracts within the study area for three population groups
exceeded the city of Scottsdale average percentage. Four census
tracts within the study area for one population group (Age 60 Years and
Over) exceeded the average percentage for Maricopa County. None of
the census tracts approach the 50% average needed for a population
to be considered distinct under Title VI (Table 3 on the next page), and
the Tract Average for all population groups was below both the city of
Scottsdale, and the Maricopa County average percentage. Unless site-
specific surveys are conducted, there would be no disproportionate

impacts to populations identified by Executive Order 12898.

STANLEY CONSULTANTS, INC.



\ /7 {(OTISDALE ROAD (ORRIDOR
T~ DRAINAGE MASTER DLAN

Table 2. Population and Racial Demographics
% African % Native %
Area Population % White American American % Asian % Other Hispanic
Tract 303.33 7,141 97.16 0.57 0.64 0.57 1.06 4.11
Tract 1032.06 2,845 97.40 0.48 0.17 1.10 0.86 3.08
Tract 1032.14 3,569 96.41 1.54 0.16 1.65 0.24 2.54
Tract 1032.17 4,585 95.58 1.13 0.19 2.67 0.44 3.59
Tract 1032.18 3,019 97.73 0.39 0.16 1.39 0.32 3.50
Tract 1050.01 6,663 97.57 0.28 0.29 1.38 0.48 1.99
Tract 2168.02 4,576 98.03 0.26 0.49 0.88 0.34 3.00
Tract 2168.13 3,025 97.17 0.45 0.13 1.90 0.35 1.93
Tract 2168.18 4,630 97.19 0.67 0.40 1.01 0.73 2.62
Tract Average - 97.14 0.62 0.33 1.33 0.58 2.98
City of Scottsdale 129,384 96.01 0.77 0.62 1.23 1.38 4.78
Maricopa County 2,122,101 84.90 3.50 1.80 1.70 8.10 16.00
Source: U.S. Department of Commerce, Bureau of the Census. 7990 Census of Population and Housing, Summary Tape File 3A for
Arizona and Utah. 1992.

Table 3. Summary of Title VI/Environmental Justice
% Age 60 % Female
Years and % Below Head of
Area % Minority | Over Poverty % Disabled | Household
Tract 303.33 6.95 20.18 7.07 12.60 6.20
Tract 1032.06 5.68 6.64 5.82 7.36 4.40
Tract 1032.14 6.13 8.62 3.32 9.08 6.00
Tract 1032.17 8.01 6.48 2.21 4.10 7.49
Tract 1032.18 5.76 10.88 1.36 8.94 3.78
Tract 1050.01 4.42 18.11 3.59 6.83 3.50
Tract 2168.02 4.97 17.31 2.16 11.27 6.23
Tract 2168.13 4.75 23.03 2.28 8.18 4.76
Tract 2168.18 5.44 9.63 1.09 6.54 3.81
Tract Average 5.84 14.22 3.47 8.58 5.25
City of Scottsdale 8.77 22.11 5.90 9.65 7.97
Maricopa County 15.10 16.40 10.60 13.00 9.90
Source: U.S. Department of Commerce, Bureau of the Census. 7990 Census of Population and Housing,
Summary Tape File 3A for Arizona and Utah. 1992.
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2.9 CHARACTERISTICS OF THE VISUAL ENVIRONMENT

The purpose of the visual analysis of the Scottsdale Road Corridor
Drainage Master Plan (CDMP) is to establish the existing visual
resource of the landscape within the study area. This analysis can
subsequently be used in consideration of flood control alternatives that
protect and enhance the local community’s character and create
aesthetic value. The methodology, terms, and premises used in the
evaluation of the visual resources are based on the USDA Forest
Service’s National Forest Landscape Management Volumes 1 and 2
(1974), and Landscape Aesthetics: A Handbook for Scenery
Management (1995), but have been modified for this study. The Forest
Service’s visual resource management process is used as the basis of
this visual analysis because their process has been generally accepted
throughout the United States as the standard in defining and managing
landscape aesthetics. The Forest Service’s methodology has been
modified for this study in order to account for assessing an urban rather

than a natural landscape.

2.9.1 Methodology and Definition of Terms

Visual resources of the study area were evaluated in terms of the
existing visual conditions and landscape character. The visual
conditions analysis included an identification of distinct features,
relative scenic quality and visual intactness, visual sensitivity, and
location of major viewpoints. Distinct features are those features
comprising landscape elements and patterns that make a memorable
visual impression. Scenic quality or attractiveness is a combination of
attributes based on landforms, water characteristics, vegetation
patterns, and architectural/cultural elements. Scenic quality was rated
as very low, low, moderately low, moderate, moderately high, high, and
very high, depending on the distinctiveness, unity, and intactness of the
patterns and attributes of the area. Unity is the visual coherence and
harmony of the landscape when considered as a whole. Visual
intactness relates to the integrity of visual order in the natural and built
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landscape, and the extent to which the landscape elements and
patterns that they create are cohesive. The level of visual intactness

was expressed as low, moderate, or high.

The general visual sensitivity of the study area has also been
determined. Visual sensitivity is the measure of people’s concern for
the visual environment based on the viewer's activity and awareness
as well as their values, opinions, and preconceptions. The general
public or jurisdictional agencies were not sent questionnaires to
determine their relative sensitivity to change in the landscape. The
evaluation of visual sensitivity was therefore based on viewer activities
related to existing land use rather than any visual preference
evaluations. Visual sensitivity was rated as high for residential and
recreation/open space areas, moderate for commercial, office, and
flood control structures/canal areas, and low for heavy industrial and

disturbed areas.

Major viewpoints within the study area were also identified. The
viewpoints, as well as the other components of the existing visual
conditions, are described based on publicly accessible locations within
the study area. A major viewpoint is one where the distant view of
distinct landforms/landmarks attracts attention away from the
foreground area. The foreground is defined as the area within 0.25

miles of the viewer’s position.

The second component of the visual resource evaluation for the
Scottsdale Road CDMP is the delineation of landscape character units.
Landscape character is the physical appearance of the landscape
including the natural, physical, and architectural/cultural features that
gives it an identity and “sense of place.” The existing landscape
character is based on defining areas of similar land use, vegetation,

spatial enclosure, landform, or architectural/cultural patterns.
29.2 City of Scottsdale Character Areas

The visual character of Scottsdale has been used as an important tool
in the planning of Scottsdale’s future. The City of Scottsdale existing

General Plan, CityShape 2020 (a visioning process), and the Revised
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General Plan (February 7, 2001) contain plan elements specifically
addressing character. The 1994-96 City Shape 2020 citizen-driven

process concluded that character was one of the determinants that
make Scottsdale a good place to live. The existing General Plan
divides the city of Scottsdale into various Community Character
Districts. As part of the CityShape 2020 visioning process, Character
Plans were developed that delineate the city into 23 character areas.
The Revised General Plan marks a union of these two planning efforts.
Character Areas are areas of the community that have achieved a
unique, recognizable character that is different from neighboring areas.
These differences may be the result of topography, age and style of
housing, built environment, land use patterns, landscaping, street -
patterns, open space, or streetscapes. "Character" can generally be
thought of as the look or feel of a place that sets it apart from other
areas. The visual character analysis for the Scottsdale Road CDMP
used, as a basis, the community character areas, as defined by the
City of Scottsdale.

WESI;*"CACIUSfCHARACIER AREA

General Description of the Area:

I'he area consists mostly of low
density residential and is generally
contained within the area of
I'hunderbird Road on the north.
Pima Road on the east, Mountain
View Road on the south, and
60th Street on the west. The area
abuts the Town of Paradise Valley
in the southwest corner, and the
City of Phoenix for most of the
western boundary. This area is in
the Paradise Valley School Dis:

trict

Overview of the Area:

T'he earliest development in this area included modest single family homes west of
Scottsdale Road and around 84th Street and Shea Boulevard, with small businesses
occurring around the areas of Sundown Plaza, Windmill Plaza, and Scottsdale County
Club Golf Course in the early 1960’s. Subsequent developments generally maintained
the one acre lot, single family pattern with larger homes and more walls. From late the
1970’s into the early 1990’s, the intersection of Shea Boulevard with Scottsdale,
Hayden, and Pima Roads, experienced significant development of multifamily, retail,

and office uses.

Citydaoe 2020 —— -

City of Scottsdale’s West Cactus Character Area
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2.9.3 Existing Visual Conditions

The Scottsdale Road CDMP encompasses the urban/suburban areas
of the cities of Scottsdale and Phoenix and the Town of Paradise
Valley. The study area lies roughly between two Valley landmarks,
Indian Bend Wash and the Central Arizona Project Canal (CAP Canal).
Single family residential is the predominate land use within the study
area with notable commercial areas located at Shea Boulevard and
Scottsdale Road, and along Scottsdale Road near the Scottsdale
Airport. Development of the study area began in the 1960s and as a
result, much of the southern portion has informally planted mature
vegetation and single-story stucco ranch style homes. The more newly
developed and renovated areas such as in the northern portion are
multiple storied with landscapes that are more manicured and formally
organized. With the exception of the parks and golf courses, large turf
areas are scarce. There are numerous existing drainage facilities
within the study area. They range from facilities that are visually
compatible and complement their surroundings to those drainage

features that have very little positive aesthetic qualities.

Typical Single Family Residential
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The terrain within the study area is relatively flat with very little
noticeable change in elevation. The street system provides a strong
linear framework that organizes the study area. However, the grid is
notably interrupted by the presence of the Scottsdale Airport with its
skewed northeast-southwest oriented runway. For the most part, there
are few vacant lots, and views are generally contained to the
foreground area by the massing of buildings. Distant views are visible
along the major transportation corridors, from the open spaces
associated with the public parks and golf courses, and along the

Scottsdale Airport runway.

Overall, the Scottsdale Road CDMP is considered to have a moderate
to high level of sensitivity because of the predominance of residential,
commercial, and office land uses with limited disturbed areas and no
heavy industrial uses. Scenic quality and the level of intactness range
from low to high depending on the visual coherence and integrity of the
landscape elements and patterns of a specific area. The existing visual
conditions are described below and graphically represented in Figure

16 Visual Conditions Analysis.

2.9.4 Distinct Features

Distinct features located in the study area include the public parks and
golf courses that contrast significantly from the surrounding built
structures. Parks within the study area include Mescal, Jackrabbit,
Crossed Arrow, Mescal, and Cactus previously described in the Multi-
Use Section of this document. The parks contain large turfed areas,
ringed with a variety of tree species that spatially define their
boundaries. Kierland Golf Course and Camelback Golf Club’s two golf
courses are other features that are notable turfed open space in the
study area. The Camelback Golf Club’s two private golf courses lie

within a portion of Indian Bend Wash.

Scottsdale Municipal Airport is a distinct built feature within the study
area. The long, paved runway, presence of the propeller-driven and jet

airplanes, and the control tower create a collection of features that are
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unique within the study area. Another collection of buildings that form a
distinct feature is the Kierland Commons retail and office complex. The
complex is still under construction, but the architectural character,
materials, and hardscape and softscape elements are designed to

create a cohesive urban commerce center.

The CAP Canal's earthen embankment forms a strong linear feature
that acts as a visual boundary along the north side of Frank Lloyd
Wright Boulevard. The approximately 35-foot high embankment that
protects the CAP Canal is a prominent landscape element whose
constant form and height creates a memorable feature in the study

area.

Central Arizona Canal Embankment

There are no natural landform features within the study area. Distant
views from the study area include Camelback Mountain and Mummy
Mountain to the southwest and the McDowell Mountains to the
northeast. The McDowell Mountains are the most striking natural

feature visible from the study area.
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FIGURE 1€. VISUAL CONDITION ANALYSIS
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2.9.5 Scenic Corridors and Parkways

Scottsdale Road and Shea Boulevard are classified as Visually
Important Roadways by the city of Scottsdale. Visually Important
Roadways are thoroughfares that exhibit the character of Scottsdale
along their corridor. They are well-traveled streets that provide views
and a unique image to the city. Shea Boulevard is also classified as a
Scenic Corridor. A Scenic Corridor designation meets the following

guidelines:

1. Alandscaped buffer between streets and adjacent land-uses
2. An enhanced streetscape

3. Enhanced views to natural and man-made features

Frank Lloyd Wright Boulevard, adjacent to the northern boundary of the
study area is designated as a parkway. Parkways are high-volume,
high-capacity facilities for regional rather than local traffic. Parkways

have scenic easements, which provide the added attraction of desert

landscaping.

Frank Lloyd Wright Boulevard

Scottsdale Road Corridor DMP FCD 2000 C030
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2.9.6 Disturbed Areas

Areas of disturbance generally have low scenic quality, depending on
their magnitude of visual contrast in terms of color, scale, dominance,
form, line, and texture. Disturbed areas within the study area include
areas under construction, and vacant or unoccupied parcels. A large
disturbed area exists on the parcel of the future Jewish Community
Center that is currently under construction. This disturbance is only
temporary and will be alleviated upon completion of the construction. A
vacant parcel exists immediately north of Cactus Park along the east
side of Scottsdale Road. The Scottsdale Airport Detention Basin
Outfall Channel transects an abandoned parcel on the southeast
corner of Scottsdale Road and Thunderbird Road. These two parcels
contrast markedly with the surrounding landscaped parcels and have

low scenic quality.

Scottsdale Airport Basin

2.9.7 Views and Viewpoints

As previously discussed, views are generally limited to the foreground
area by the massing of buildings. Distant views are visible along the
major transportation corridors, from the open spaces associated with

the public parks and golf courses, and along the Scottsdale Airport
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runway. The major viewpoints from the major transportation corridors,
open spaces, and airport runway are illustrated on Figure 7 Visual
Condition Analysis. The public parks are identified as areas of
landscape preservation. The most prominent views are to the
McDowell Mountains, northeast of the study area. These views are
virtually unobstructed in the northern portion of the study area,
specifically around the airport runway, the intersection of Greenway
and Scottsdale Roads, and along Frank Lloyd Wright Boulevard. Less
distinct are the southern views to Camelback Mountain and Mummy

Mountain.

Views of the McDowell Mountains from Jackrabbit Park

2.9.8 Scenic Quality
The scenic quality or attractiveness of the landscape is discussed in

the sub-sections that follow and in Section 2.10, Drainage Features

Aesthetic Inventory.
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2.9.9 Visual Sensitivity

Visual sensitivity was rated as high for residential and recreation/open
space, moderate for commercial, office, and flood control
structures/canal areas, and low for heavy industrial and disturbed
areas. The majority of the study area is considered to have high visual
sensitivity because of the predominance of residential and
recreation/open space land uses. Moderate levels of sensitivity are

associated with commercial areas such as the Shea

Boulevard/Scottsdale Road retail centers, the office and retail centers
at the airport, and the newly constructed Kierland development. The
lack of heavy industrial land uses and disturbed areas result in minimal

areas considered to have low visual sensitivity.

2.9.10 Visual Character

The Scottsdale Road CDMP was divided into 12 different visual

character units. These units include:
= Turfed Open Space
= Estate Residential
= West Cactus Horse Properties
= West Cactus Ranch Style Residential
= West Cactus Ranchettes Residential
= Traditional Residential
= Contemporary Residential
= Shea Shops

=  Kierland Commercial/Office

Scottsdale Road Corridor DMP FCD 2000 C030
Q:\15586\Final\Final Report\Docs\Final Part 2.doc

= Scottsdale Airpark
= Scottsdale Airport Runway
=  FLW Auto Row/Commercial Promenade

These landscape character units are described in detail below and are

graphically represented on Figure 17. Landscape Character Units.

2.9.10A Turfed Open Space Character Unit

This unit reflects a single land-use within the study area focusing on
developed recreational facilities. The Turfed Open Space Character
Unit includes the various public parks in addition to the Kierland and
Camelback Golf Courses. Typically these areas contain large spans of
turfed areas, lighting, fences, parking areas, sports fields, and support
facilities common to urban parks. The turfed open spaces contrast with
the surrounding built development because of their informal
organization of features, expansive quantity of grass, dominance of
vegetation, and relatively few building structures. Trees of a variety of
native and non-native species create the visual boundaries of the

parks, encircling the large areas of turf.

Views within the unit are predominately of the McDowell Mountains.
The major viewing platforms are from the recreation facilities

themselves. There are no notable natural features within the unit.

The scenic quality and level of intactness are considered to range from
moderately high to high. The high level of scenic quality is based on
the presence of turf and canopied trees, which provides a unifying
color, texture, and form among the visual elements. Facilities that have
high-mast lighting, fencing, and large parking lots would have lower

scenic quality (moderately high) relatively to the areas without built
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elements. The level of sensitivity of the unit is considered to be high

because of the recreational use within the unit.

Camelback Golf Course

Cactus Park
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