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PART1 PROJECT PURPOSE & NEED

Project Purpose

The purpose of the Spook Hill Area Drainage Master Plan (ADMP) Update is to
expand the existing Spook Hill Area Drainage Master Study (ADMS) conducted in
July 1987 by quantifying the extent of flooding problems, to incorporate existing
drainage structures into the model, and to develop alternative solutions to flooding
problems for the contributing watershed. Arizona Revised Statutes Title 48,
Chapter 21 requires the Board of Directors of the Flood Control District of
Maricopa County (District) to identify flood control problems and to develop a plan
to mitigate these flooding problems.

The purpose of this report is to document the resuits of the Spook Hill ADMP
Update. This document contains preliminary information and conceptual designs
as well as the final recommended alternative and is a living document that was
updated as the project continued. A brief description of each level of analysis is as
follows:

Level I Analysis (Alternative Development): The project team collected

information on the existing flooding problems in the project area in addition to
data on the cultural, environmental, visual character, and ecological resources.
Multi-use opportunities and physical constraints were also identified during
this process. Using this information, conceptual project alternatives were
generated by the Wood/Patel team and during the brainstorming meeting with
the stakeholders. The alternatives were then ranked in a matrix and the
highest-ranking alternatives were further analyzed in the Level II Analysis
phase.

Level II Analysis (Alternative Analysis): The project team evaluated and

documented the pros and the cons of each alternative selected in the Level I
analysis. Detailed cost estimates were prepared which included design, major
construction items, rights-of-way, and major utility relocations. The project
team sought input from the public and the stakeholders regarding the
alternatives and the Level IT Analysis concluded with a the selection of a
Recommended Alternative, which was studied in detail during the Level III
Analysis.

Level III Apalysis (Recommended Alternative): The project team refined

the design and cost estimate for the Recommended Alternative and prepared
15% construction plans.

Project Need

The primary objectives of this study were to develop the most practicable solution
that addressed the flooding issues within the watershed and to mitigate the potential
increase in runoff due to development in order to preserve the ability of the
Buckhorn-Mesa Project to provide protection to lands downstream from future
100-year flood damages. An additional objective was to determine what would be
necessary to remove the jurisdictional status of the FRS structures and thereby
relieve the District of the liability and ongoing maintenance associated with them.

This project updated the hydrology to reflect current conditions and to meet current
District standards since area floodplain/drainage managers, developers and
municipalities will use this study as a basis for drainage design. This work also
evaluated the existing and proposed conditions within the watershed to insure that
the Spook Hill Flood Retarding Structure (FRS), the Signal Butte FRS, and the
Apache Junction FRS structures are not adversely impacted by changes to the
watershed proposed in the recommended alternative. The resuits of this study are
documented in a report entitled Spook Hill ADMP TR-20 Hydrology Analysis,
Volumes I & II dated October 2000 (Vol. I) and July 2002 (Vol. II).

The expectation of this study is to identify conceptual flood control features for the
study area that may be implemented together, individually or not at all, based on
scheduling, funding and cost sharing.

Project Participation

Interagency Coordination

The successful completion of this project required the active participation
of multiple agencies. These include the District, the City of Mesa (City),
the Arizona Department of Transportation (ADOT), the Maricopa County
Department of Transportation (MCDOT), U.S. Forest Service (USES),
Arizona State Land Department (ASLD), Natural Resources Conservation
Service (NRCS), Bureau of Reclamation (BOR), Pinal County, and the
City of Apache Junction. The consultant and the District have held
regular monthly meetings, facilitated a Stakeholder’s Open House on
December 15, 1999, and facilitated two Brainstorming meetings focused
on alternative development. The participants in the Stakeholder’s Open
House and the Brainstorming meetings were primarily representatives
from city, county, state, or federal government agencies that have an
interest in the project area. Separate meetings were held at which
representatives from private businesses or the general public were able to
voice their opinions or concerns. Local developers were also invited to
participate in a Developer’s Open House held on December 16, 1999.

Special Interest Groups

Both the Maricopa Audubon Society and the Sierra Club of Arizona were
invited to participate and give input on their issues in regards to the
project. Neither group chose to send representatives to any of the project
meetings.

Public Involvement

Public involvement was a very important aspect of this project and the
project team gathered input from the public at the beginning of the project,
during the Level II-Alternatives Analysis phase, and again at the
completion of the project to present the recommended design. Two
additional public meetings were added during the extended Level II
Analysis phase. The project team conducted the first open-house public
meeting on January 18, 2000. The comments and concerns expressed

dealt mostly with areas of existing flooding and proposed measures for
providing flood protection (the local residents are concerned that the
natural look of the desert be preserved as much as possible). This public
input was taken into consideration during the Level I-Alternative
Development phase of the project and was utilized when evaluating the
alternatives.

A second public meeting was conducted in April of 2000 at the end of the
Level I phase to present the alternatives which were selected to be
evaluated in the Level II phase.

A third public meeting was conducted in August of 2001 to present the
“system” alternatives developed in the Level II phase; however, due to
public opposition toward one of the alternatives, these “system”
alternatives were not presented. The most significant outcome of this
meeting was the formation of a Citizen’s Committee to assist in the
development of new alternatives.

A fourth public meeting was conducted in January 2002 by the Citizen’s
Committee to present the alternatives selected by the Citizen’s Committee
and seek public input on the public’s preferred alternative. Once a
preferred alternative was selected by the Citizen’s Committee and
endorsed by the District and the City, a fifth public meeting was
conducted in May 2002 to present the Recommended Drainage
Alternative to the public.

00000 U
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Spook Hill ADMP Update Level IIT Recommended Alternative Report
Project Location & History Additional Reports and Studies : e Draft Ecological Assessment — An overall assessment of the ecological
Project Location There were many additional studies done and reports prepared as part of this resources within the Spook Hill ADMP Update project area. Report

The area of study for the Spook Hill ADMP is comprised of the Buckhorn
—~ Mesa Watershed Project drainage area as shown in Figure 1 (Study Area

project which are not included in the Recommended Alternative Report, except by prepared by Logan Simpson Design, Inc. for Wood/Patel, March 2000.

reference. A brief summary of the additional reports and studies is as follows: * Draft Cultural Resources Assessment — An overall assessment of the

& HEC-1 Subarea Map). The Spook Hill Floodway & FRS form the
western boundary of the study area. The southern boundary is formed by
the Signal Butte Floodway & FRS, the Bulldog Floodway, & the Apache
Junction FRS. The northern boundary lies along the crest of the Usery and
Goldfield Mountains and crosses the saddle of Usery Pass. The eastern
boundary lies approximately along the Apache Trail. The total area of
study is approximately 35 square miles.

Project History

In the early 1970s, the Soil Conservation Service (now called NRCS)
began to develop the conceptual plans for a series of flood control
structures in the Buckhorn-Mesa watershed. The structures were designed
and constructed during the period from the late 1970s through the mid
1980s. These structures were designed to provide flood protection to the
downstream agricultural properties by intercepting the runoff, detaining it,
and discharging it into the Salt River. In the late 1980s, it became
apparent that the arcas upstream of these structures were going to
experience significant development and, for that reason, in the mid 1980s
the District contracted with Parsons, Brinkerhoff, Quade, & Douglass
(PBQD) to prepare an Area Drainage Master Study (ADMS) to identify
flooding problems in the watershed and propose solutions for possible
implementation. However, the proposed alternative was never
implemented, the area continued to develop, and the drainage issues
remained. The purpose of the Spook Hill Area Drainage Master Plan
(ADMP) Update is to expand the existing Spook Hill ADMS completed in
July 1987 by quantifying the extent of flooding problems, to incorporate
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existing drainage structures into the model, developing alternative
solutions to flooding problems for the contributing watershed and
determining the feasibility of removing the jurisdictional status of the
Buckhorn-Mesa Structures.

Project Authorization

The Spook Hill ADMP Update has been authorized by the Flood Control District of
Maricopa County under Arizona Revised Statutes Title 48, Chapter 21, which
requires the Board of Directors of the District to identify flood control problems
and plan for the construction of facilities that will eliminate or minimize flooding
problems. On October 7, 1999, the Board of Directors authorized the District to
enter a contract with Wood/Patel under contract number FCD 99-43.

Wood/Patel

ey

Project Survey Report — A summary of all of the survey data collected as
part of the development of the Recommended Alternative. Prepared by
Wood/Patel, September 2002.

Project Administrative Report — A compilation of the meeting minutes,

conversation records, and email communications which occurred
throughout the project. Prepared by Wood/Patel, September 2002.
Project Technical Report — A multi-volume documentation of the designs,

analysis, and calculations which were necessary to develop the
Recommended Alternative. Prepared by Wood/Patel, September 2002.
Final Data Collection Report — A compilation of all of the background
data collected by Wood/Patel for use as reference material for the Spook
Hill ADMP Update. Report prepared by Wood/Patel, February 2000.
Storm_Drain_Material Analysis — An analysis and data compilation
prepared for the City of Mesa to aid in their decision regarding the use of a
modified Corrugated Metal Pipe for the storm drain analysis and cost
estimates. Report and data compilation by Wood/Patel, April 2000.

TR-20 vs. HEC-1 Analysis Report — A recreation of the original TR-20
models used to design the Signal Butte FRS and Apache Junction FRS
structures and a comparison to the current HEC-1 models. This report was
used in the analysis of the Pass Mountain Diversion Alternatives.
Prepared by Wood/Patel, October 2000.

Level I Analysis Report — This report documents the Level I Alternative

Formulation and Alternative Development processes for the Spock Hill
ADMP Update. Prepared by Wood/Patel, January 2001 (revised June
2001).

Flood Frequency Analysis Report — This report analyzes the level of
service of the Spook Hill FRS structure to determine the event frequency

which will cause overtopping of the emergency spillway in several
different conditions. Letter report prepared by Wood/Patel, June 2001.

Red Mountain Freeway Crude Cost Estimate — This report crudely
estimates the drainage related costs to be anticipated with the construction

of the Red Mountain freeway and examines several alternatives. Letter
report prepared by Wood/Patel, June 2001.

Level II Analysis Report — This report documents the Level II Alternative
Analysis processes for the Spook Hill ADMP Update. Prepared by
Wood/Patel, August 2001.

TR-20 Hydrology Analysis — Volume Il — This report appends the previous
TR-20 vs. HEC-1 report and includes a recreated model for the Spook Hill
FRS. Report prepared by Wood/Patel, July 2002.

cultural resources within the Spook Hill ADMP Update project area.
Report prepared by Logan Simpson Design, Inc. for Wood/Patel, March
2000.

SCS Design Sediment Yield Information for Spock Hill FRS, Signal Butte
FRS, and Apache Junction FRS — Technical memorandum prepared by JE
Fuller Hydrology & Geomorphology, Inc. for Wood/Patel, December
1999.

Existing Conditions Sediment Yield — An analysis of the sediment yield to
be expected at the FRS structures in the existing condition. Technical
memorandum prepared by JE Fuller Hydrology & Geomorphology, Inc.
for Wood/Patel, February 2000

Existing Conditions Sedimentation Analysis for Spook Hill ADMP Update
— A more detailed analysis of the sediment yield to be expected at the FRS
structures in the existing condition. Report prepared by JE Fuller
Hydrology & Geomorphology, Inc. for Wood/Patel, March 2000.
Sediment Issues for the Non-Jurisdictional Alternative — A detailed
sedimentation analysis to assist in the evaluation of the Non-Jurisdictional
Alternatves. Technical memorandum prepared by JE Fuller Hydrology &
Geomorphology, Inc. for Wood/Patel, April 2001.

Future Conditions Sediment Yield and Sedimentation Engineering Review

of Recommended Alternative — The final sedimentation analysis of the

Recommended Alternative. Technical memorandum prepared by JE
Fuller Hydrology & Geomorphology, Inc. for Wood/Patel, April 2002.
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Spook Hill ADMP Update Level IIT Recommended Alternative Report
PART 2 CHARACTERISTICS OF THE EXISTING CORRIDOR Flooding History study area. The bike facilities include both on-street and remote trails. By
Development . Several locations within the study area have experienced flood damage in the past definition, Roads of Regional Significance will have bike lanes.

Since the completion of the original ADMS in 1987, development has been
occurring at a rapid pace in the western portion of the study area. There are a
significant number of new subdivisions in the study area, more are being
constructed right now, and still more are in the design or planning stages. Figure 2
(Jurisdictional Area Map) and Figure 3 (2000 Existing/Planned Subdivisions)
depict the city and county jurisdictional boundaries and the existing, in-progress,
and future development, respectively.

Structures
Refer to Table 1 below for a summary of structural data.

Table 1 - Summary of Structural Data

and are in locations that could be at risk for future flood damage in the event of a
major storm. The project team interviewed local residents and District maintenance
personnel in addition to examining documents from the City and the District which
documented reports of local flooding. The public representatives on the Citizen’s
Committee also proved an invaluable source of information related to local
flooding as many of them had resided in the area for many years. Home videos
taken during relatively minor rainfall events were made available to the project
team and provided additional evidence of flooding problems. Figure 4 (Known
Flooding Areas) depicts the areas of historic flooding identified in the Data
Collection phase of the project.

Modes of Transportation

Figure 5 (Transportation/LLand Use Links and Nodes) depicts the existing and
planned inter-modal transportation, traffic generators, and gathering spaces within
the study area. Existing and planned multi-modal transportation links have been
identified and include: existing and planned multi-use pathways, primary trail
access points, existing and planned bike lanes/trails, existing transit routes,
proposed Red Mountain Freeway and interchanges, and Roads of Regional
Significance (a Road of Regional Significance includes six travel lanes with bike
lanes and a raised median, e.g. Usery Pass Road). There are no railways within the
project area and no transit facilities existing or planned for the immediate future in
this portion of Maricopa and Pinal Counties.

Vehicular

There are no freeways currently located within the project limits, however,
the Superstition Freeway (US60) is approximately four miles south of the
project and the future Red Mountain Freeway (SR202L) alignment will be
located parallel to and immediately upstream of the Spook Hill FRS
structure. ADOT has agreed to replace the storage volume displaced
within the impoundment area due to the construction of the freeway.
Numerous major mile streets are located in the southern portion of the
project limits including McDowell Road, McKellips Road, and Brown
Road/Lost Dutchman Boulevard. Ellsworth Road/Usery Pass Road/Old
Bush Highway/Bush Highway is the only north/south roadway that
crosses through the entire project area and it is designated as a Road of
Regional Significance.

Bikeways & Trailways

Existing major trails are conceptually aligned along the Red Mountain
District Park parallel to the Central Arizona Project (CAP) canal,
Ellsworth and Brown Roads (Mesa), and Equestrian Park (Apache
Junction). Within the Usery Mountain Recreation Area, there is a network
of trails varying in length and difficulty from 0.4 miles to 2.9 miles in
length. Additionally, the Maricopa County Sun Circle Trail currently
exists at the Salt River in the far northeasterly reach just outside of the

Environmental Inventory

For the purposes of the environmental considerations, the limits of the
environmental inventory were extended approximately one mile beyond the Spook
Hill ADMP study area boundary, except for the hazardous material investigations.
The hazardous material investigations were undertaken for the area encompassing
the flood control/mitigation alternatives rather than for the entire study area. The
visual conditions inventory considered the seen area or viewshed which would, in
some areas, extend beyond the ADMP study area boundary.

This section summarizes the existing natural, physical, social, and cultural
environment within the study area. The inventory of the environmental resources
of the study area consisted of gathering existing resource data and information from
various Local, State, and Federal regulatory agencies having jurisdiction within the
project area. These agencies include the Arizona Department of Environmental
Quality (ADEQ), Arizona Department of Transportation (ADOT), Arizona Game
and Fish Department (AGFD), Arizona State Museum (ASM), State Historic
Preservation Office (SHPO), US Fish and Wildlife Service (USFWS), Maricopa
County, USDA Forest Service, and the Bureau of Land Management, in addition to
the municipalities of Mesa and Apache Junction. The characteristics of the
physical and natural environment were also identified based on a reconnaissance
survey of the study area and are shown on Figure 6 (Natural, Physical, & Cultural
Features). Separate technical reports on the cultural and ecological resources have
been prepared and are on file with the District.

Apache Signal Butte | Pass Mntn | Spook Hill
Junction FRS Diversion FRS
FRS
100-yr Drainage Area 5.81 10.69 431 16.38
(mi%)
Freeboard Hydrograph 391 2.39 N/A 13.69
Controlled Area (mi®)
Volume of Sediment 95 247 N/A 271
Pool (ac-ft)
100-yr, 24-hr Peak 5,300 6,700 5,900 6,500
Inflow (cfs)
100-yr Storage 676 1060 N/A 1391
Capacity (ac-ft)
Emergency Spillway 1801.92 17124 N/A 1583.86
Crest Elev. (ft.)
Emergency Spillway N/A 11,126 N/A 21,300
Discharge (cfs)
Maximum Storage 2,400 2,854 N/A 4,271
Capacity (ac-ft)
Top of Structure 1812.92 1721.63 1780 1592.5
Elevation (ft.)
Maximum Structure 21.9 38.5 31.7 253
Height (ft)
Average Structure 19 28 16 21
Height (ft)
Length of Structure (ft) 8,400 7,600 8,400 22,000
Year Design 1986 1985 1984 1977
Completed
Year(s) Constructed 1988 (1986)? (1987)? 1978-1979
Wood/Patel

September 2002
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Spook Hill ADMP Update

E

Natural and Physical Environment

Regional and Local Setting

The Spook Hill ADMP study area lies within Arizona’s Basin and Range
geologic province. The Basin and Range province is characterized by
rocky mountain ranges that alternate with desert basins as the primary
landform organization. Significant landforms, such as the Usery and
Goldfield Mountain ranges, are characteristic of the Basin and Range
province. Refer to Figure 7 (Geologic Features Map) and Figure 8 (Soils
Map) for a detailed breakdown of the geologic features and soil types
present in the study area.

The study area is located in the eastern portion of the Phoenix
Metropolitan Area, within Mesa and Apache Junction corporate limits.
The study area lies within the jurisdictions of Maricopa and Pinal
Counties, and lands within the study area are generally privately owned.
However, there is a substantial amount of publicly owned lands including
a portion of the Tonto National Forest. Elevations within the study area
range from approximately 1570 feet above mean sea level (MSL) at the
Spook Hill Flood Retarding Structure (FRS) near Brown Road and Hawes
Road to 3200 feet above MSL at Pass Mountain. Elevation differences
within the study area provide panoramic views of distant vistas, adjacent
landforms, and rural development.

There are no prominent natural drainage features, such as a river or
perennial stream, within the study area. The Salt River, just outside of the
northwest border, and Weekes Wash, just outside of the southeastern
border of the study area, are the closest prominent natural drainage
features. The terrain generally slopes southwestward. The drainage in the
eastern portion of the project area is characterized by somewhat
entrenched tributary washes, while in the western portion drainages are
more distributary and shallow. The constructed features, (i.e. floodways,
canals, roads, and flood retarding structures) interrupt runoff and create
localized ponding on the upstream sides of these features.

Geology

The geologic map of the Spook Hill ADMP study area (Figure 7 —
Geologic Features Map) illustrates distinctive differences between the
eastern half to two-thirds of the study area and the western parts. The
most notable contrast is the division of the area into older surfaces in the
east, represented by the greenish-tan color, and younger surfaces in the
west, represented by the red, blue, and green colors. The boundary
between the two areas runs generally north-south, from Usery Pass on the
northern boundary of the study area to Signal Butte, which is
approximately one mile south of the Signal Butte Floodway. The

geomorphic contrasts between the eastern and western portions of the
Spook Hill ADMP study area were important considerations when
evaluating current and future conditions in the study area.

Mountain Geology

The Usery Mountains, which make up the west half of the
northern boundary of the study area, and the inselbergs south of
the mountain front, are composed of solid coarse-grained
Proterozoic-aged (570-2,500 million years before present (Ma))
granite (Unit Yxgu). The Usery Mountains and their associated
inselbergs are unfaulted, in contrast to the faulted nature of the
Goldfield Mountains east of Pass Mountain.

The Goldfield Mountains are fauited and are composed of several
rock types. They are predominantly composed of granite of
Proterozoic age (570-2,500 Ma), but the granites are more varied
than the granite in the Usery Mountains, ranging from fine- to
coarse-grained (Units Yxgg, Xgf, Xge). There are also
significant amounts of Tertiary age (24-37 Ma) basalt lava (Units
Tdm, Tab), andesite lava (Unit Td), rhyolite lava (Units Trp, Ttb)
and tuff (Units Tdt, Trlt). The rhyolites and tuffs appear to be
associated with the faulting. Tertiary-age clastic sedimentary
rocks (Unit Tsl) are also found in the Goldfield Mountains
(Skotnicki and Ferguson, 1997).

Piedmont Surfaces

Downhill from the steep mountain areas of the Usery and
Goldfield Mountains is a sloping plain of erosion bedrock
surfaces and deposits of alluvial sediments. The erosional
bedrock surfaces are known as pediments while the entire gently
sloping plain at the mountain front is collectively referred to as a
piedmont.

The Spook Hill area is well known for the Spook Pediment
located in the western third of the study area, along Usery Pass
between the Usery and Goldfield Mountains. A pediment is an
erosional bedrock surface thought to form by subsurface
weathering of bedrock and removal of the weathered material by
surface runoff (Moss, 1977). The result is a long broadly sloping
surface beginning abruptly at a break in slope at the base of the
steep mountain front. The pediment surface slopes outward away
from the mountains where it slowly becomes covered by
progressively thicker alluvial sediments derived from the
mountains and the pediment surface itself. Once the sediments
become thicker, the landform becomes an alluvial fan. Pearthree
and Huckleberry (1994) indicate that the point at which the

Level III Recommended Alternative Report

pediment becomes an alluvial fan is where bedrock dives off
steeply at a range-bounding geologic fault. The exact location of
this boundary in the Spook Hill study area is uncertain due to the
lack of sufficient subsurface data. However, Pearthree and
Huckleberry (1994) suggest that a reasonable boundary can be
identified where inselbergs stop and exposures of bedrock are no
longer visible in stream cuts.

The eastern piedmont is characterized by entrenched tributary
channels (Unit Qyc) flowing through middle Pleistocene-aged
alluvium (Unit Qm). In the western half of the study area,
piedmont surfaces are generally younger and less entrenched,
resulting in a distributary drainage pattern (Units Ql, Qly, Qy).
One explanation for this contrast may be the differing lithologies
of the Goldfield and Usery Mountains. While both are composed
of granites, the Goldfield Mountains contain much more faulting
as well as significant areas of Tertiary volcanic rocks. The
different lithologies may be contributing to higher clay contents
in the piedmont soils in the two areas. Higher clay content
allows for the streams to entrench and form narrower and deeper
channels than the shallow channels in the western area, which
flow through less cohesive, coarser materials. Runoff in the
tributary channels flows in a confined manner to discrete and
identifiable locations, while the distributary channels experience
less confined runoff spread over a wider area.

The extent and type of internal sediment storage within active
channels and the floodplain differs between the eastern tributary
channels and the western distributary channels. Based on field
observations, the internal storage in the far eastern portion of the
study area (upstream of Apache Junction FRS) is dominated by
bed storage and localized inset distributary areas. As one moves
farther west, washes are generally distributary, with broad areas
of internal sediment storage. Sediment sizes in the west vary
along the piedmont with the larger sands and fine gravels located
in the upper to middle parts of the surface and finer grained
material (silts and fine sands) dominating the lower portions of
the piedmont.

m
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Ecological Assessment

An ecological assessment was prepared in coordination with the Arizona
Game and Fish Department (AGFD), Arizona State University (ASU), the
District, and the U.S.D.A. Forest Service (USFS). The U.S. Fish and
Wildlife Service’s (USFWS) lists of Endangered and Threatened species
for Maricopa and Pinal Counties were evaluated. The AGFD’s list of
Wildlife of Special Concern in Arizona (WC) for the Study area was also
reviewed.

Biotic Communities

The study area is located within the Sonoran Desertscrub biome,
which comprises two subdivisions, Lower Colorado River
Valley, and the Arizona Upland (refer to Figure 9 - Biotic
Communities). The boundaries between these subdivisions are
difficult to delineate, however, the main differences involve
changes in elevation, terrain, and vegetation density. The Lower
Colorado River Valley subdivision desertscrub grows mostly in
valley areas, flatter terrain, and supports open, less dense
vegetation. Due to the high temperatures and low precipitation
levels, the plant growth tends to be generally open and simple,
due to the intense competition for water. The domipant
vegetation is creosote (Larrea tridentata) in addition to triangle-
leaf bursage (Ambrosia  deltoidea), desert ironwood (Olneya
tesota), and blue paloverde (Cercidium floridum). The Lower
Colorado River Valley subdivision encompasses approximately
one-third of the study area (southwest portion).

The Arizona Upland subdivision desertscrub grows in higher
elevations in hilly and/or rocky terrain, and supports demse
vegetation. This subdivision supports more lush vegetation and
more diversity than those found in the Lower Colorado River
Valley subdivision. This subdivision is dominated by species of
leguminous trees, shrubs, perennial succulents, and combinations
of trees, such as blue paloverde, desert ironwood, and large tree-
like cacti such as teddy bear cholla (Opuntia bigelovii) and
saguaro (Carnegiea gigantea). The Arizona Upland subdivision
encompasses approximately two-thirds of the study area.

Habitat Types and Values

Within the study area, three general habitat types, the Sonoran
Desertscrub Habitat, the Sonoran Riparian Scrubland Habitat,
and the Disturbed and Sparsely Vegetated Habitat, have been
identified. The Sonoran Desertscrub habitat type includes
Arizona Upland and Lower Colorado River Valley vegetative
characteristics and is prominent in the areas adjacent and
surrounding the drainages. The Sonoran Riparian Scrubland

habitat type is like the desertscrub adjacent to the area, but the
vegetation is distinctly xeroriparian and is generally more
numerous and larger than those found outside the washes. These
riparian communities are referred to as xeroriparian because of
the arid soils, adapted vegetation, and lack of permanent water.
The Disturbed and Sparsely Vegetated habitat type refers to areas
that are void of vegetation and without wildlife habitat value.
Examples of this type of habitat include sand and gravel
operations, extensive off-road vehicle usage, dam structures, and
clearings for development.

Habitat values were assigned as high, intermediate, and low and
reflect the overall suitability of the landscape for wildlife. The
criteria for assigning values includes, tree and shrub species
diversity, vegetation density, structural variety of cover,
abundance of wildlife observed, and degree of human
disturbance. All of the National Forest lands within the study
area are located in the Arizona Upland subdivision of Sonoran
Desertscrub. The habitat value is considered high in this portion
of the study area, due to the density of vegetation and lack of
residential development and human disturbance. East of Crismon
Road and north of McDowell Road, the riparian habitat is
characterized by typical desertscrub vegetation, including
paloverde, large ironwoods, saguaro, prickly pear, mesquite, and
creosote, on sandy, sometimes rocky soil. The washes vary from
narrow, rocky, and indistinct, to wide, sandy, and heavily
traveled. The habitat value is considered high because of the
density and diversity of the plant species found here. Within the
Usery Mountain Recreation Area the terrain slopes to the
southwest at 2-3% and is densely vegetated along the washes.
This portion of the study area has the highest habitat value. The
banks along many of the washes contain numerous nesting sites
and burrows.

To the west and south of Usery Mountain Recreation Area, the
washes flow southwesterly and are interrupted by Spook Hill
Floodway and FRS, Central Arizona Project (CAP) canal, and
Signal Butte Floodway. The washes are fragmented due to
residential development. The terrain slopes to the southwest at 2-
3%, and the channels are sandy with the banks dominated by low
shrubs and creosote bushes. There are segments of these
channels that support thicker vegetation, but diversity is lacking,
and some are disturbed. Habitat value is considered low to
intermediate in this portion of the study area.

The portion of the project area within Pinal County consists of
gently sloping areas that are largely supported by creosote,

cholla, desert broom, and triangle-leaf bursage. The drainage
pattern is a network of small fragmented washes interwoven
through rural development. Disturbed areas include several sand
and gravel operation sites and off-road vehicle use. An overhead
transmission power line is located in this area and is used
regularly by nesting raptors, in particular, Redtail Hawks, Great-
horned Owls, and Harris’ Hawks. Because of the encroachment
of development and numerous fragmented washes, the habitat
value in this portion of the study area is considered low.

Sensitive Species

The study area is within designated critical habitat for the Cactus
Ferruginous Pygmy-Owl (Glaucidium brasilianum cactorum), a
federally listed endangered species (refer to Figure 6 - Natural,
Physical, and Cultural Features). Suitable habitat also exists for
several other federally listed threatened or endangered species
including the Bald Eagle (Haliaeetus leucocephalus), Lesser
long-nosed bat (Leptonycteris curasoae yerbabuenae), and
Southwestern Willow Flycatcher (Empidonax trillii extimus).
Several Wildlife of Special Concern in Arizona species such as
the American Peregrine Falcon (Falco peregrinus anatum),
Lowland Leopard frog (Rana yavapaiensis), Mapleleaf false
snapdragon (Mabrya acerifolia), Maricopa leafnose snake
(Phyllorhynchus browni lucidus), Pima Indian mallow (Abutilon
parishii), and Sonoran desert tortoise (Gopherus agassizzii). also
have suitable habitat within the study area. Several Harris’
Hawks were observed utilizing the same riparian scrubland area
on two separate occasions. Harris” Hawks have no special legal
protection in Arizona under state or federal law, however, there
are differing opinions have surfaced concerning the population
trends in Arizona. Additional surveys would be required to more
accurately determine the local populations of Cactus Ferruginous
Pygmy-Owl, mapleleaf false snapdragon, and Sonoran desert
tortoise, especially in portions of the study area where suitable
habitat exists.
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Visual Resources

The purpose of the visual analysis of the Spook Hill ADMP is to establish the
existing visual resource of the cultural and physical landscape. 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.

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 contrasting landscape elements that make a memorable visual
impression as they combine to form a striking visual pattern. 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 unit. 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 landscape, and the extent to which the
landscape elements and patterns that they create are cohesive. The level of visual
intactness was expressed as high, moderate, or low.

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, recreation, and undisturbed areas,
moderate for commercial areas and flood control structures/canal areas, and low for
industrial and disturbed areas.

The second component of the visual resource evaluation for the Spook Hill ADMP
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. The
existing visual resources and conditions are described below based on readily
accessible viewpoints along existing streets and accessible locations within the
study area.

Visual Conditions Analysis

Figure 10 - (Visual Analysis) graphically represents the existing visual
conditions within the Spook Hill ADMP. There are numerous built and
natural distinct features within the study area. The distinct or memorable
built features include the floodway and flood retarding structures, the
Central Arizona Project (CAP) canal, the urban parks, rodeo ground, and
golf courses, newly constructed Las Sendas subdivision, major overhead
transmission lines and towers, and the existing and proposed
transportation corridors (proposed Red Mountain Freeway, Brown
Road/Lost Dutchman Boulevard, and Usery Pass Road). Notable built
landmarks unique within the two Counties include the Usery Shooting
Range, Granite Reef Dam and associated features, and the arrow pointing
the way to Phoenix.

The outstanding natural features visible from the study area include
prominent on- and off-site landforms and vistas across the valley floor.
The Usery, Pass, and Goldfield Mountains dominate the visual setting
with smaller, isolated mountain/hill landforms scattered throughout the
western portion of the study area. The mountain ranges visually enclose
the northern boundary of the study area. Red Mountain and the
Superstition Mountains to the northwest and east respectively, are striking
features visible from the study area. The Sonoran Desertscrub vegetation
creates a fabric consistent throughout the study area that is punctuated by
statuesque saguaro cacti. Major viewpoints within the Spook Hill ADMP
study area include the future overpass locations along the proposed Red
Mountain Freeway, the top of the embankments of the flood retarding
structures, and the various roads leading up to the base of the mountains
such as Hawes, Usery Pass, and Idaho Roads.

The scenic quality of residential planned area developments within the
study area varies depending on the amount and quality of the landscaping,
the materials and colors used in the built features, the scale, texture,
contrast, and form of the structures, the character of the architectural style,
and the cohesion or unity of the built elements as a whole. For the natural,
undisturbed areas within the study area such as the National Forest lands,
the scenic quality are considered to be moderately high to very high.
Areas of low and very low scenic quality are landscapes that have been
substantially modified and are also considered to have low levels of
intactness. These areas are associated with developed areas where there
are large tracts of disturbed land such as the mining areas, areas being
cleared for future development, and the parcels where trash and discarded
equipment are stored. The mining operations near Indian School Road

west of Power Road and the one north of McKellips Road near Apache
Trail contrast in form, line, and color with the other features in the
landscape and dominate the setting in these areas. The scenic quality of
the study area is described in more detail in each of the landscape
character units.

The study area was evaluated in terms of its relative level of intactness

(refer to Figure 11 - Level of Intactness). The majority of the study area is

considered to have high and moderate levels of intactness because of the

presence of relatively undisturbed areas of Sonoran Desertscrub within the

Tonto National Forest and Usery Mountain Recreation Area. Planned area

developments like 1.as Sendas are also considered to have a high level of

intactness because of the cohesiveness of the built community. Low levels
of intactness correspond to the areas of low scenic quality such as the

mining operations. The mining operations have severely modified the

natural landscape and sharply contrast with the surrounding landscape.

The residential, recreation, and undisturbed natural lands are considered
areas of high visual sensitivity based on the assumption that residents and
recreationists would closely scrutinize these landscapes. Areas of low
sensitivity include the mined and disturbed areas of the study area, and are
consistent with the ratings of low scenic quality and low level of
intactness. These areas of low sensitivity have been so drastically changed
from the natural landscape that additional modification to these areas
would not create substantive opposition from the community.

Existing Landscape Character

To further describe the visual resources of the Spook Hill ADMP, the
study area is broken into broad-based landscape character units.
Landscape character units are based on the presence of vegetation,
changes in land use, degree of spatial enclosure, and the presence of
notable landform or architectural/cultural patterns in the landscape. The
resulting units are areas of similar visual character. Each unit has been
named and described in terms of its vegetative cover, landform, land use,
and special features in the foreground, middleground, or background.
Distance zones refer to the relative position of the observation point as
follows: (1) foreground - up to 0.25 miles; (2) middleground - 0.25 miles
to three miles; and (3) background - three to five miles. The scenic
quality, level of intactness, and visual sensitivity are provided for each of
the landscape character units. Figure 12 (Existing Landscape Character)
identifies the location of the ten units delineated within the study area.
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"Las Sendas" Subdivision Unit

ke

ision Unit

h‘&‘.‘34 A
“Las Sendas” Subdivision. The “Las Sendas” Subdiv

typically has a uniform architectural character. Walls enclose the
residential developments and create a strong linear form. This
unit has similar architectural elements, consistent lot sizes, mixed
ornamental and desert landscaping, and streetscape typical of a
planned area development setting. These new residential
developments have similar textures and colors, typical of the
stucco, tiled-roof, suburban architectural genre. Residences
within the unit include one and two-story homes. The second
floor of these structures provides for expansive views of the
adjacent mountain ranges (Las Sendas and Usery Mountains) to
the east and north, and of the Phoenix Metropolitan area to the
west. The building and wall structures dominate the setting.
Vegetation is predominately native plant material and turf is used
in designated playgrounds and sports fields. Landforms have
been modified substantially, leaving only the most prominent
natural forms remaining such as Spook Hill. Overall, the scenic
quality of the unit is considered to be moderately high to high
because of the overall unity and intactness of the patterns created
by the visual elements (harmonious architectural style of the
building, extensive use of plant material throughout development
to add interest and color, native rock material used in the signage,
roadway structures, and walls) in the landscape. The level of
visual sensitivity of the unit is considered to be high because of
the residential land use associated with the unit.

Distinct features within the unit include Spook Hill, the
streetscape and signage elements within the Las Sendas
subdivision, and the complementary architecture of the buildings.
Areas of disturbance are limited to land in the process of being
cleared for development. The “Las Sendas” Subdivision Unit has
a high level of intactness because the landscape elements form a
pattern that creates a visually consistent and uniform
environment. Therefore, there are no opportunities for landscape
character restoration or undisturbed natural areas identified for
preservation within these newly, urbanized subdivision
landscape. Within the “Las Sendas” Subdivision Unit, there are

numerous important viewing platforms including Spook Hill, trail
heads, park, golf course, recreation center, and pedestrian
pathways, in addition to the second story levels of the residential
structures. Any flood control facility should consider views to
Spook Hill and the surrounding mountains, and complement the
existing pathway system in place. Flood control solutions
causing any vegetative manipulation should follow the existing
patterns of the constructed landscaped and be compatible with the
existing palette of plant and hardscape material.

Desertscrub View Homes Unit

Desertscrub View Homes Unit.  Low-density single-family
residences create an irregular pattern within this existing
landscape character unit in the study area. The topography in the
Desertscrub View Homes Unit slopes to the southwest at 2-3%
from the north to the south, away from the Usery Mountain range
with expansive views in all directions. Small rock outcrops are
scattered throughout the unit. The architectural style and
materials of the residences vary, but the Southwestern
architecture character with stucco/adobe finishes is the most
prevalent. Orientation of the residential structures to the street
varies from lot to lot. The infrastructure as well as the built
structures within this unit is subordinate to the natural vegetation,
and dirt roads are common. Residences and associated structures
within the Desertscrub View Homes Unit in some areas are not
visually compatible with the terrain and contrast in terms of scale
and color, which lowers the unity of the landscape. Many of the
natural washes have been disturbed and the patterns of the
drainage have been substantially modified. The character of the
unit is established by the varied building orientation, prominence
of dirt roads, coarse texture of the desertscrub vegetation, and the
dominance of the colors of the native landscape. The overall
scenic quality of this unit is considered moderate to moderately
high relative to the study area because the landscape elements
such as landform and texture create a notable pattern, and there is
a moderate level of intactness. The level of visual sensitivity of
the unit is considered high because of the residential land use.
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Views are predominately of the Phoenix Metropolitan area, and
the Usery, Las Sendas, and San Tan Mountains within the unit.
There are no existing public recreation facilities or pathways;
consequently, the major viewing platforms are from residential
structures and roadways. Within the unit, the saguaros, ocotillos,
and other cactus species, and the rock outcroppings are the most
notable natural features within the unit. The native vegetation,
drainage patterns, and rock outcrops within the unit should be
preserved and restored where feasible. Construction of flood
control facilities may create the opportunity to provide pathways,
trail heads, and public recreation facilities for additional viewing
opportunities. Introduced features could be visually disruptive if
they create notable contrast in terms of color, line, form, and
texture.

Goldfield Modular Homes Unit

5

e

Goldfield Modular Homes Unit. The character of this unit is
dominated by modular homes in relatively high density with
remnants of the Sonoran Desertscrub vegetation and introduced
ornamental plant species. Built features dominate and are readily
visible in the landscape. The building scale, form, and style are
uniform, but the colors of the structure vary. The terrain of this
unit slopes to the southwest at 2-3% from the north to the south,
away from the Goldfield Mountain range. Several small washes
and associated riparian vegetation pass through the unit relatively
intact. In general, the scenic quality of the unit is low in terms of
vividness and intactness of the visual resources of the landscape.
No particular patterns, spaces, or features combine to make a
memorable impression in the landscape. Modifications to the
natural landscape have become the dominant features in this unit.
The level of visual sensitivity of the unit is considered high
because of the residential land use.

There are no natural or built distinct features within the Goldfield
Modular Homes Unit. There are numerous small drainages with
moderately dense vegetation along their banks that create notable
patterns in the landscape. These washes and the associated
vegetation should be preserved and restored where feasible.
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Views within the unit are predominately of the Usery, Goldfield,
Superstition, and San Tan Mountains. There are no existing
public recreation facilities or pathways; consequently the major
viewing platforms are from residential structures and roadways.
Construction of flood control facilities may create the opportunity
to provide pathways, trail heads, and public recreation facilities
for additional viewing opportunities.

Suburban Neighborhoods Unit

Suburban Neighborhoods Unit. Uniform sized lots, single story
residences, and limited vegetation typify the character within this
unit. Vertical walls are seldom used to delineate property
boundaries, instead vegetation or wood or chain-link fencing are
used. The infrastructure and building structures are prominent in
the setting. The terrain within the unit is relatively flat with
views enclosed by the existing buildings. The landscape
elements have been combined in such a way that patterns and
features do not create a memorable pattern. The scenic quality of
the unit is moderate to low in terms of vividness and intactness of
the visual resources of the landscape. The level of visual
sensitivity of the unit is considered high because of the residential
land use.

The natural feature diversity within the unit is low because the
area is dominated by infrastructure and building structures
commonly associated with typical suburban development. There
are no natural or built distinct features within the Suburban
Neighborhoods Unit. Views within the unit are limited to the
directional views provided by the streets. There are no existing
public recreation facilities or pathways; consequently, the major
viewing platforms are from residential structures and roadways.
Construction of flood control facilities may create the opportunity
to provide pathways, trail heads, and public recreation facilities
for additional viewing opportunities.

Mined/Exposed Earth Unit

Mined/Exposed Earth Unit. Excavation activities characterize
this unit. Large, earthmoving equipment, expansive areas of
exposed earth, and remnants of landforms are the prominent
visual elements within the unit. The exposed-earth and landform
remnants contrast, in color and form, with their surroundings.
The terrain is varied from relatively flat to mountainous and
vegetation is scarce because the plant material and topsoil have
been removed. The scenic quality of the unit is low to very low
in terms of intactness and unity of the visual resources of the
landscape. The landscape elements have been modified in such a
way that no particular cohesive pattern or form remains. The
level of sensitivity of the unit is considered low because of the
disturbance to the landscape.

The severe modification of the landforms from the mining and
clearing activities create a -distinct pattern in the landscape.
Restoration of the significantly modified setting to its natural
topographic character and vegetation is desirable. Any
opportunity to mitigate the visual impact resulting from the
excavation and striping of the land would be beneficial. Some of
the disturbed areas are in the process of development into
residential communities. Construction of flood control facilities
may create the opportunity to provide pathways, trail heads, and
public recreation facilities as well as add landscape enhancements
for these newly developed residential areas.

Ballfield/Recreation Complex Unit

e

Ballfield/Recreation Complex Unit. This unit reflects a single
land-use within the study area focusing on developed recreational
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facilities. The Ballfield/Recreation Complex Unit reflects the
presence of Prospector Park and Red Mountain District Park in
addition to the Viewpoint Golf Resort. The terrain slopes to the
southwest at 2-3% with no evidence of natural drainage patterns.
These areas contain large spans of turfed areas, lighting, parking
areas, sports fields, and support facilities common to urban parks.
The scenic quality and level of intactness are considered
moderate to moderately low. The moderate level of scenic
quality is based on the presence of turf, which provides a
unifying color, texture, and form among the visual elements.
High-mast lighting, fencing, and expansive unlandscaped parking
lots lower the scenic quality of the unit. The level of sensitivity
of the unit is considered high because of the recreational use
within the unit.

Views within the unit are predominately of the Usery, Goldfield,
and Superstition Mountains. The major viewing platforms are
from the recreation facilities themselves. There are no notable
natural features within the unit. The turf creates a memorable
introduced feature in the landscape that contrast sharply from the
surrounding desertscrub vegetation. The unit is not conducive to
the introduction of natural features; consequently, any restoration
or enhancement of natural features is not appropriate with the
existing use of the area. Construction of flood control facilities
may create the opportunity to provide pathways and trail heads to
connect these facilities to other recreation use areas.

Flood Control Structures Unit

S

Dam and floodway structures

Flood Control Structures Unit.
found within the study area create strong linear forms that have
been superimposed onto the natural landscape. The terrain
through the unit has a very gentle slope with minimal, natural
topographic relief. Although these elevated structures contrast
notably in terms of their uniform form and line from the
surrounding elements, the color contrast of the flood retarding
structures are relatively low because of the vegetation on the
bank slopes and along the base mitigate the contrast. Mesquites
and Palo Verde trees are found along the base of the
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embankment, created by the ponding of stormwater. These trees
help to break-up the linear form of the flood control structure.
The floodway structures (except for the Pass Mountain
Diversion) are linear features at and below the ground level.
These structures are not visible except when viewed within the
foreground area of the structure. The floodway structures are
made of both earthen material and concrete lined channels. Some
of the concrete walls have been defaced with graffiti. The
concrete portions of the flood retarding structures create a
stronger color contrast against the surrounding visual features.
The scenic quality and level of intactness are considered to be
moderate to moderately low because of the contrast in line and
form to other visual features and patterns within the setting of the
study area. The visual sensitivity of the flood control structures
is considered moderate.

The tops of the embankments of the flood retarding structures
provide opportunities for panoramic views of the study area as
for use as multi-use trails. These elevated structures are also
focal points within the study area. The flood retarding structures
(Spook Hill, Signal Butte, and Apache Junction) and the Pass
Mountain Diversion Structure are distinctly built features visible
from within and adjacent to the study area. The floodway
features, Spook Hill, Signal Butte and Bulldog, are less distinct
as compared to the flood retarding structures, because they are
built below grade. Eliminating the graffiti and using material to
better blend and fit the channels into the setting would be
beneficial to the inherent scenic quality of the landscape. The
flood retarding structures and the mesquite and Palo Verde trees
growing along the based should be preserved and their water
supply not truncated. The grade control structures within the
Pass Mountain Diversion are void of vegetation and create a
notable feature within the landscape. The flood control structures
should be preserved to provide an opportunity for multi-use path
connections to existing and planned residential and recreation
facilities, particularly between the Red Mountain Freeway
alignment and Meridian Road.

2 D e : BN :
CAP Canal Unit. The CAP canal also creates a strong linear form
that has been superimposed onto the landscape. The terrain
through the unit is relatively flat with minimal, natural
topographic relief. The fencing, maintenance roads, canal, water,
and embankments are not visible except when viewed within the
foreground area of the canal. The CAP canal within the study
area runs parallel to the Spook Hill Floodway and FRS,
reinforcing and increasing the horizontal scale of these linear
features. The presence of water in the canal provides a visual
element that is scarce in the study area. The scenic quality and
level of intactness are considered to be moderate to moderately
low because of the contrast in line and form the study area’s
setting. The visual sensitivity of the flood control structures is
considered moderate.

The CAP canal is considered a distinct feature and a focal point
within the study area. The water in the canal creates a visually
interesting feature in the landscape. Although the water is not
accessible, its presence and the opportunity for multi-use trails
along the canal should be maintained. Developing trails along
the top of the Spook Hill Flood Retarding Structure would
provide viewing opportunities of the water feature. The interface
between the flood control structures and the CAP canal would
also provide recreation staging areas and nodes (shaded areas for
resting and information).

Sonoran Desertscrub Unit

g : <
Sonoran Desertscrub Unit. The predominant characteristic of

lands within this unit is one of relatively undisturbed native
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desert. The terrain ranges from slightly rolling near the
mountains to very gently sloping areas near the flood control
structures. Mature mesquite, paloverde, and ironwood trees, and
various species of cactus are prevalent and dominate the setting.
Mature saguaro cacti create visual interest in the landscape. The
vegetative texture of the desertscrub is very coarse, and its color
is predominately gray-green. Built elements are isolated visual
features that do not affect the overall visual character created by
the native desert vegetation. The most notable built features in
this unit are the roadway corridors and overhead transmission
lines and towers. Ephemeral wash vegetation is generally intact,
creating notable patterns of denser vegetation. The overall scenic
quality of the unit is moderate to high because the landscape
elements combine to make a memorable visual pattern. The
visual sensitivity of the Sonoran Desertscrub Unit is considered
to be high.

The saguaro cacti and the undisturbed vegetation are considered
distinct natural features. Much of the southern portion of the
study area is planned for development, destroying the natural
desert landscape. There is a considerable amount of land within
the study area, however, that is planned for or is currently
designated as recreation and open space such as the Usery
Mountain Recreation Area. Any opportunities to preserve the
desertscrub landscape either by expanding areas adjacent to
designated open space land or restoring the natural vegetation
would enhance the inherent scenic quality of the study area.
Vegetative manipulation should recognize the existing patterns,
texture, and color of the landscape. Any introduce features
should minimize color and form contrast and not attract attention
away from the natural setting.

River/Wash Unit

River/Major Wash Unit. The Salt River and Weekes Wash are
the prominent drainages within the environmental study area, but
are both just outside the Spook Hill Area Drainage Master Plan
limits. Both the river and wash have significant vegetation
associated with its banks. This portion of the Salt River has one
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of the most notable, natural landmarks in the Valley, Red
Mountain. The combination of the presence of water, riparian
vegetation, and the backdrop of the prominent landform creates
some of the highest inherent scenic landscapes associated with
the study area. The unit is considered to have very high to
moderately high levels of intactness and scenic quality, and a
high level of visual sensitivity.

This portion of the Salt River with the Red Mountain backdrop
creates a distinct natural feature. The river and Weekes Wash are
primary focal points within the landscape. These natural areas
and their immediate foreground areas should be preserved
without any distracting visual encroachment of built features. All
built features should be sensitively designed as subordinate
features, blending in terms of line, form, scale, texture, and color.

Mountain/Rock Outcrops Unit

S iaa « ST

Mountain/Rock Outcrops Unit. Dominating the study area are

the mountain ranges and rock outcrops. Las Sendas, Usery, Pass,
and Goldfield Mountains in addition to the landmark formations
of Spook Hill, Thunder Mountain, Stone Mountain, Saddle Rock,
and Ravens Roost create visual interest and distinct patterns in
the landscape. Native vegetation is prominent and provides
variety of texture and forms. The overall scenic quality of the
unit is very high to moderately high because the landscape
elements combine to make a memorable visual pattern.

These mountainous landforms are distinct natural features within
the study area. They serve as primary focal points within and
adjacent to the study area. The mountain and rock outcrops
should be preserved and their inherent scenic quality maintained.
Any flood control features adjacent to these landforms should be
designed to mimic their forms, texture, and color so that any built
features do not attract attention. Views to the mountains and rock
outcrops should be preserved as well as the integrity of these
forms.
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Wood/Patel

22

September 2002




Spook Hill ADMP Update

Social Environment

Information from existing municipalities and planning organizations were utilized
in preparing the summary of the social environment. The social environment
consists of the existing and general plan land uses, transportation/land use links and
nodes including existing and proposed recreation facilities, and Title
VI/Environmental Justice population characteristics.

Existing Land Use

A reconnaissance level survey of the study area identified the existing land
uses in the general categories of residential, commercial, park/open space,
public/quasi-public, industrial, and vacant (Figure 13 - Existing Land
Use). A greater variety of land uses, particularly public/quasi-public and
park/open spaces, is found within the study area comparable to the general
trend of urban development in the East Valley. The presence of Red
Mountain District Park, Usery Mountain Recreation Area, Equestrian
Park, and the Tonto National Forest illustrates this point. Residential and
vacant land uses are common within the study area. Las Sendas and
Thunder Mountain residential developments are two subdivisions of
prominence within the study area. Vacant land is dominated by Sonoran
Desertscrub vegetation. Commercial land use is minimal and limited to
the area along Power Road near McDowell Road.

General Plan Land Use
Adopted general plans from the respective municipalities of Mesa and
Apache Junction identify the general planned land uses with the Spook
Hill ADMP study area. These land uses are divided into the categories of
residential, commercial, mixed use, park/open space, potential community
park, and public/quasi-public (Figure 14 - General Plan Land Use). Much
of the vacant/undeveloped areas are anticipated to change to residential
and parks/open space. The City Plans show park/open spaces linked from
. the Usery Mountain Recreation Area to the Lost Dutchman State Park just
outside the study area through Equestrian Park and a potential community
park.

Transportation/Land Use Links and Nodes

Figure 5 (Transportation/Land Use Links and Nodes) depicts the existing
and planned inter-modal transportation, traffic generators, and gathering
spaces within the study area. Existing and planned multi-modal
transportation links have been identified and include: existing and
planned multi-use pathways, primary trail access points, existing and
planned bike lanes/trails, existing transit routes, proposed Red Mountain
Freeway and interchanges, and Roads of Regional Significance. A Road
of Regional Significance includes six travel lanes with bike lanes and a
raised median. Existing major trails are conceptually aligned along the
Red Mountain District Park parallel with the CAP canal, Ellsworth and
Brown Roads (Mesa), and Equestrian Park (Apache Junction).
Additionally, the Maricopa County Sun Circle Trail currently exists at the
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Salt River in the far northeasterly reach just outside of the study area. The
bike facilities include both on-street and remote trails. Existing and
planned parks/open spaces, and existing golf courses, flood control basins,
utility corridor, schools, and retail/cultural/social centers have also been
noted. Significant parks both existing and planned within the study area
include: the Usery Mountain Recreation Area, Red Mountain District
Park, Equestrian Park, and Prospector Park.

Multi-use Opportunities

Within the study area, there are numerous multi-use opportunities to be
developed in conjunction with existing and planned recreation facilities,
and contribute to the integration of regional and local open space systems.
In addition, these multi-use opportunities can also provide alternative
forms of transportation including trails, bicycle facilities, and nodal
activities. The regionally and locally significant opportunities are
described below.

Regionally Significant Opportunities

Trails/Pathways. Maricopa Associated Governments (MAG)
Regional Bicycle Plan (January 1999) routes were designed as a
system of long, interconnected routes for use by the commuting,
touring, recreational, or training user to travel within or through
the Valley. The regional system forms a skeleton from which
each jurisdiction can provide localized service to important
destinations within their jurisdiction. Within the study area,
regional bike lanes/trails and multi-use pathways are designated
along the alignments of Power, Ellsworth/Usery Pass, and Brown
Roads in Mesa, and the South Canal/Salt River, respectively.
Additionally, the Maricopa County Parks and Recreation
Department (MPRD) has designated existing and proposed
hiking/riding trails/routes. Among these designations is the Sun
Circle Trail (September 1987). The Sun Circle Trail designation
exists at the Granite Reef Dam where the Salt River is crossed in
the northern portion of the study area. From the Granite Reef
Dam, other MPRD trails have also been designated north along
the Salt River, and south along the CAP/Fannin-McFarland
Aqueduct to the southeast.  Additional MPRD trail/route
alignments generally follow Brown Road from the proposed Red
Mountain Freeway alignment to the Maricopa/Pinal County line
where a connection is made to the north with the Usery Mountain
Park and Tonto National Forest; along the alignment of Usery
Pass Road at the southwestern entrance into the recreation area;
and finally, a loop trail/route around Pass Mountain within the
Tonto National Forest directly adjacent to the recreation area.
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Parks/Open Spaces. Managed by the MPRD and identified by
the Maricopa Association of Governments (MAG) as a regional
mountain preserve, Usery Mountain Park is a multi-use
recreational destination for the greater metropolitan area.
Additionally, Red Mountain District Park in Mesa, and
Equestrian Park in Apache Junction are open spaces of regional
use and significance. Equestrian Park provides a regional, linear
connection between Usery Mountain Park and Tonto National
Forest, and provides the opportunity of future connection to the
Lost Dutchman State Park just east of the study area through
Pinal County jurisdiction. The Tonto National Forest along the
northern border of the study area, in its entirety, is also an area of
regional multi-use opportunities and resources.
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Title VI/Environmental Justice

Under Title VI of the Civil Rights Act of 1964, Federal agencies are
required to ensure that no person is excluded from participation in, denied
benefits of, or subjected to discrimination under any program or activity
receiving Federal financial assistance on the grounds of race, color,
religion, national origin, sex, age, or handicap. In addition, Executive
Order 12898, Federal Actions to address Environmental Justice in
Minority and Low-Income Populations, signed by President Clinton on
February 11, 1994, requires Federal agencies to identify and address as
appropriate, disproportionately high and adverse effects on minority and
low-income populations. While the anticipated activities recommended
by this study are not expected to utilize Federal monies and the District is

' Spook Hill ADMP Update Level ITI Recommended Alternative Report
. Locally Significant Opportunities not a Federal agency, this analysis was conducted to ensure that the
. Trails/Pathways. The Mesa General Plan (May 1996) and current activities also considered this regulation. Table 2
Bicycle Plan (May 1997) identify paths/routes/lanes connecting ) Comparative 1990 Populations of Study Area Tracts
l destinations and regional trail/paths along major arterial Tract-level census da.lta for the s.tudy area .was comparec? w1.th the 1990 Tract Tract Maricopa | Tract Pinal
roadways, primarily. Those arterial roadways include Power, Census data for Mmcopa and Pinal Count}es. An -exarmnatlon o.f study #101 #4201.01 | County #3.01 County
McKellips, Brown, and Sterling Roads. The Apache Junction area census data relative to the counties provides a bascline for Population 1349 9,19 212,101 | 7.133 116,379
I General Plan (1995) exhibits the Bureau of Land Management’s detemu.mng \ivh?tller protected populations are r.epres?nt‘ed as distinct
(BLM) Multi-Use Trail Master Plan (1993) that addresses ingress populations within the study area. .The st.udy area lies within three cens1.1s
' and egress gates needed into the BLM areas. This Multi-Use trfzcts, Tracts #191 and #4201.012 in Mancopa.County, ax‘ld Trac.t #3.01 1‘n Race
. Trail System is planned along the alignment of the high-voltage Pinal County (Figure 15 - Census Tract Locations). While partial data is White 906% | 942% | 848% |974% | 7.9%
power lines traversing Apache Junction within Equestrian Park. available from the 19?5_ Census and the TAZ (Traffic .Analys1s Zone.s - -
However, local trails/routes/paths planned by Apache Junction from Maricopa ASSOClatIOI.l of Govemnllent) sourc?s, neither of. tt.lese is African American | 0% 0.7% 3.5% 0.3% 3.1%
I have been in an “ad-hoc” manner with new residential complete enough to establish the baseline population cha.ractcnsncs f(?r Native American } 0% 1.1% 1.8% 1.2% 9.6%
development. the study area, therefore the 1990 Census data was used in the analysis
l presented herein. Asian 0.4% 0.3% 1.6% 0.2% 1.6%
;:Z:s /gﬁznpfgggz; I;ihl:)d;ir;tsan ;)aislzrlzez%l:;vfasg;;l;g Anfllysis of the 1‘990 data reveals @at the predominance ,Of study area Other 0% 37% 8.3% 0-9% 11.8%
' community park areas, and six potential community park areas rcleslldents are white, who are le.ss likely than ot%ler Maricopa .Cou-nty Hispanic* 0.7% \ 7.8% 16.0% 4.2% 29.4%
5 exist within the study area (Mesa General Plan, 1996). Las citizens to be below the poverty lme,. but not those in '.I‘ract #3.01 in Pinal
Sendas Golf Club, Red Mountain Ranch Country Club, and County (refer to Table 2, Comparative 1990 .Populatlons of. Study Area R 5357 5% i 05% 59
' Viewpoint Golf Resort, though privately-owned, are additional Tracts). The study area also contains fewer minority Popula‘tlons .tthxan the o y yrs. 0 U7 7 - 27 D7
open space within Mesa. Within Apache Junction, Prospector remainder of either county. Residents have les-s mobility disabilities and Bgl S v = e T ——
Park is the largest recreational facility. Superstition Park and fewer tfemale.heads of household.s are located in the study area than a}re elow Poverty 470 w70 270 L0 T
' Veterans Memorial Park also exist within the municipal found in Maricopa County. In Pinal County, there are more people with Mobility Disability | 2.8% | 4.3% 42% 9.8% 6.8%
i downtown, but neighborhood parks have been virtually non- mobility disability and who are over 60 years ?f age m. Tfact #3.01 tlllan e = —37 557 — =
existent in developed portions of Apache Junction. No golf compared to the county. The conclusifnf of this analysis is that no. 'I.‘1.tle Hem ; 1§a o © L0 770 b0 -0
l courses exist within the study area in Apache Junction. Vi/Environmental Justice issues are anticipated for flood control activities 0‘.15‘3 0. — : : . :
; in study area. *Hispanic refers to ethnicity and, therefore, is derived from the total population and
The proposed detention basins may provide additional multi-use notas a separate race
' opportunities by preserving open-space in the area. Preservation
of these corner lots will visually enhance the area and will insure
' that they are not subdivided for residential housing.
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Cultural Environment

Information for the Class 1 cultural resource study was gathered from
archaeological inventory and site records at various Federal, State, and local
agencies. The National Register of Historic Places (NRHP) was consulted to
determine if properties listed on the Register were located within the study area.
Plats from the Government Land Office on file at the Bureau of Land Management
(BLM) were consulted to locate historically recorded properties or features in the
study corridors. Salt River Project provided information about the historic canals.
The areas of high archaeological site density and the potential and listed historical
sites are illustrated on Figure 10 - Natural, Physical, and Cultural Features.
Intensive cultural resource surveys should be conducted in the project design stage
prior to construction.

Prehistoric Archaeological Sites

Fifteen prehistoric sites have been recorded in the study area. Two
prehistoric sites in the study area contain artifacts and habitation features.
One site is described as a village covering approximately 40 acres that
dates to multiple Hohokam Pre-classic and Classic phases and is
considered eligible for the NRHP. The second prehistoric site was
recorded as a short-term Hohokam occupation and recommended as
potentially NRHP eligible. A Hohokam trash deposit exposed in the bank
of an arroyo has been identified within the study area and is considered
NRHP potentially eligible.

Three prehistoric Hohokam sites in the study area contain features, but
records do not suggest these sites were occupied as permanent habitations.
These sites are described as ceramic and chipped-stone artifact scatters
with linear rock alignment features, and one site contains the disturbed
remains of a roasting pit feature. The function of concentric rock
alignments at this roasting pit site are not reported, and the NRHP status of
the site is unknown. The two remaining sites were recommended as not
NRHP-eligible.

Several prehistoric sites within the study area are surface scatters of
Hohokam artifacts without surface-visible features and were
recommended as not NRHP-eligible. Sites recorded for the Soil
Conservation Service Buckhorn Mesa Project, are described as prehistoric
gathering areas. These sites contain unspecified numbers of ceramic
shards dating to the Pre-classic and early Classic Hohokam periods.

Historic Sites

Numerous historic sites have been recorded in the study area. Three sites
are historic trash scatters that reportedly date no earlier than the 1940’ and
were not recommended as NRHP-eligible. These sites were found in
association with the Usery Pass Mountain Road, and consist mostly of
bottles and cans. Two identified historic sites consist of the remains of

two buildings and associated artifacts. It is not clear from the descriptions
what possible function(s) the buildings may have served, their temporal
affiliation, or the NRHP status of the sites. A commercial limekiln that
was owned and operated by Milo Shill of Phoenix in the late Nineteenth
Century is located within the study area. An associated artifact scatter
surrounds the kiln, and records indicate the site is considered NRHP-
eligible.

The Granite Reef Diversion Dam on the Salt River, constructed from 1906
to 1908, is considered NRHP-eligible. The dam is significant for its
engineering and design and its contribution to the development of the
Phoenix Basin. The dam is also considered nationally significant as a part
of the first Federal reclamation project, which began along the Salt River
with the construction of the Roosevelt Dam. The Granite Reef Dam
Operator’s House, located immediately south of the dam, is also
considered NRHP-eligible as a contributing resource. The Granite Reef
Diversion Dam work-camp was used by dam construction workers from
1906 to 1908. The site was recorded prior to the construction of the CAP
Salt River Siphon, and was recommended as NRHP-¢ligible. The portion
of the site in the CAP right-of-way was excavated, but portions of the site
outside the right-of-way were left intact.

Near the Granite Reef Dam is a segment of Jones’ Ditch, which was
constructed in 1901. Jones’ Ditch was replaced by the South Canal after
the construction of Granite Reef Dam, and is considered potentially
NRHP-eligible.

State Route (SR) 88 is known as the Apache Trail and is considered
NRHP-eligible under similar themes that apply to the Granite Reef Dam.
Apache Trail is also eligible for its unique construction and design, and for
its potential to contribute information to our knowledge of road
construction. It is designated by the Arizona Department of
Transportation Parkways, Historic, and Scenic Roads Advisory
Committee as a Historic Road.

Planning Influences

The inventory and evaluation of the environmental considerations associated with
the Spook Hill ADMP study area was synthesized to identify the opportunities and
constraints or planning influences on the development of flood control measures
(Figure 16 - Planning Influences). Opportunities included adding trail and pathway
segments to complete and connect the existing network, especially utilizing the
flood control structures as major east/west corridors. Primary and secondary
detention basin location opportunities have been identified. Potential primary basin
locations are associated with existing and potential parks and golf courses. Schools
provide potential secondary basin locations. Existing basins could also be
expanded.

Preservation areas identified include the mountains and rock outcrops areas, the
designated critical habitat for the Cactus Ferruginous Pygmy-owl, and the historic
and prehistoric sites within the study area. In addition, the Granite Reef Dam and
Apache Trail are significant historic features that provide opportunities for cultural
resource interpretation.
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Preliminary Hazardous Materials Assessment

Hazardous materials are chemical substances, which if released or misused can
pose a threat to health or the environment. These chemicals are used in industry,
agriculture, medicine, research, and consumer products. Hazardous materials can
be explosive, flammable, and/or combustible substances, poisons, and radioactive
materials. These chemicals are regulated by the Resource Conservation and
Recovery Act (RCRA) and the Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA). RCRA and CERCLA are
implemented and enforced by the U.S. Environmental Protection Agency (EPA).

RCRA, enacted in 1976, addresses safe management and disposal of municipal and
industrial waste. RCRA established a regulatory structure for managing hazardous
waste from its generation to its ultimate disposal, established a solid waste (such as
household waste) management system, and regulates underground storage tanks
(USTs) that store petroleum or hazardous substances. RCRA intends to protect the
public from the hazards of waste disposal, conserve energy and natural resources
by recycling, recovery, and reduction or elimination of waste, and remediate
hazardous waste that may have spilled, leaked, or been improperly disposed of.

Congress enacted CERCLA, commonly known as “Superfund”, on December 11,
1980. CERCLA established requirements and prohibitions regarding closed and
abandoned hazardous waste sites, provided for liability of responsible parties for
releases of hazardous waste at these sites, and created a trust fund to finance
cleanup when no responsible party could be identified. CERCLA was amended in
1986 under the Superfund Amendments and Reauthorization Act (SARA).

SARA emphasized permanent remedies and innovative treatment technologies for
clean up of hazardous waste sites, required Superfund actions to consider standards
and requirements found in sate and other federal environmental laws and
regulations, and provided new enforcement authorities and settlement tools.
Additionally, SARA increased state involvement in the Superfund program,
increased the focus on human health problems posed by hazardous waste sites,
encouraged greater public participation in decision making about the method of site
clean up; and increased the size of the trust fund. SARA also required EPA to
revise the Hazard Ranking System (HRS) to ensure that it accurately assessed the
relative degree of risk to human health and the environment posed by uncontrolled
hazardous waste sites that may be placed on the National Priorities List (NPL).

A review of various federal and state government records was completed to identify
evidence of hazardous materials within and immediately adjacent to the
Recommended Alternative. These databases included the NPL, Proposed NPL, the
CERCLA system, the Resource Conservation and Recovery Information System,
the Emergency Response Notification System, the Superfund Program List, the
Directory of Solid Waste Landfills, the UST listing, the Leaking Underground
Storage Tank (LUST) list, the State’s Water Quality Assurance Revolving Fund

Wood/Patel

(WQARF) Registry, the Drywell list, the and the Hazardous Materials Incident
Logbook (refer to Appendix).

Two hazardous materials incidents and three facilities with drywells were identified
in the search (refer to Figure 17). The ADEQ Emergency Response unit
documents chemical spills and incidents that they are referred to in the Hazardous
Material Incident Logbook (HMIL). Two incidents were identified within, or
immediately adjacent to, the project area (Facility IDs: 96-006-A and 00-018-B).
A threat of drug lab chemicals at a private residence located at 8840 E. McDowell
Road was reported on January 11, 1996. On September 5, 1999, 165 gallons of an
unknown liquid were dumped at a private property located at the intersection of
McKellips and Usury Pass Road. Both of these incidents have been remediated.

Drywells are bored, drilled, or driven shafts or holes whose depth are greater than
their width and are designed and constructed specifically for the disposal of
stormwater. Drywells rely on gravity to drain liquid wastes into the ground; their
construction provides minimal to no protection against potential ground water
contamination. Thirty drywells, located at three facilities, are located within the
project area: 4 drywells (Registration No. 22162) at Falcon Hill Ward (7752 E.
McDowell Rd); 4 drywells (Registration No. 2178) at Savona (8240 E. McKellips
Rd.); and 22 drywells (Registration No. 13868) at Sonora Parke (North of Adobe
Road on Ellsworth). No Superfund sites, USTs, LUSTs, WQARF Registered sites,
or landfills are found in the study area.
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PART 3 HYDROLOGY

Introduction

The existing condition hydrologic model was prepared by Wood/Patel and is based on
current District methodology. The hydrologic model is modified for key alternatives
and options to reflect changes in flow routing from the proposed channel, storm drains
and detention basins. However, it was not in the project’s scope of work to develop a
detailed hydrologic model for each alternative/option.  Since many of the
alternatives/options were very similar in nature, certain results were approximated
using the results from previously developed models.

HEC-1 Methodology

Hydrology for the Spook Hill ADMP Update was developed using the U.S. Army
Corps of Engineers, HEC-1 Flood Hydrograph Package (HEC-1) computer program.
The District’s Drainage Design Manual for Maricopa County, Arizona, Volume I
(DDMI), Hydrology provides guidance in the development of rainfall-runoff models
within Maricopa County and supplements the HEC-1 User’s Manual. The District has
also developed the computer program Drainage Design Menu System for Windows
(DDMSW) as an aid in the application of methods described in DDMI. The DDMSW
was used for the development of HEC-1 input parameters such as computation of the
Precipitation Frequency-Duration (PREFRE) values in the western United States and
Maricopa County Unit Hydrograph Procedure 2 (MCUHP2). This methodology was
used for both the Maricopa County and Pinal County portions of the Spook Hill
ADMP study area.

Hydrologic models were prepared for the following rainfall events for the existing and
future watershed conditions:
Existing Conditions:
100-year/24-hour, 100-year/6-hour and 10-year/6-hour, with sub-basins and
points of concentration defined for the 100-year 'frequency.

Future Conditions:
100-year/24-hour, 100-year/6-hour, 100-year/2-hour, 10-year/6-hour, with
sub-basins and points of concentration defined for the 100-year frequency.

HEC-1 Input Data Development
The input parameters for the Spook Hill ADMP Update HEC-1 Models were measured
from or were primarily based on the following sources of data:

e Detailed topographic mapping (i.e., 1"=200" with a contour interval of 2°)
prepared by Kenney Aerial Mapping, Inc., based on photography flown on
December 30, 1999,

e Land use data is based on adopted General Plans from the municipalities of
Mesa and Apache Junction for their respective areas and from Landis Aerial
Mapping for areas lying within Maricopa County.

e Soil type data, based on the Soil Survey of Aguila-Carefree Area, Parts of
Maricopa and Pinal Counties, Arizona (SCS, 1986).

e NOAA Atlas II precipitation data as documented in DDMI

e  Existing Structure Information

Hydrologic Parameters
Detailed documentation and computation sheets for various components of the HEC-1
model have not been included with this submittal. However, a brief outline is

» presented here to familiarize the reader with the Spook Hill HEC-1 models.

Rainfall Event Parameters
Precipitation Data:

Adjusted point rainfall precipitation depths for the study events were
computed for the study area.

Rainfall Distribution:

6-hour and 24-hour Rainfall Distributions. The dimensionless storm
patterns documented in the DDMI were used in his study.

Sub-Basin Parameters
Sub-Basin Boundaries:

The study area shown in Figure 1 encompasses approximately 35
square miles. The study area for the existing conditions model has
been delineated into sub-basins using USGS 7.5-minute quadrangle
maps and refined with detailed 2-foot contour interval mapping in
th\c western portion of the watershed and near the structures.

Land Use and Soil Data:

Land use data is based on adopted general plans from the
municipalities of Mesa and Apache Junction and from Landis Aerial
Mapping for areas lying within Maricopa County and Pinal County.
A combination of electronic planimetering and AutoCAD software
was used to compute the sub-basin areas, the area of each soil group
in each sub-basin and the area of each land use category in each sub-
basin.

Unit Hydrograph:

The Clark Unit-Hydrograph option in HEC-1 was used for all sub-
basins in accordance with current District methodology.

Precipitation Losses:

The Green-Ampt precipitation loss option was used for all sub-
basins.
Time of concentration Flow Paths:

Time of concentration flow path data was determined for each sub-
basin using the USGS Quads and supplemented by the detailed
topographic mapping.

Sub-Basin Diversions and Split Flow Locations

Sub-basin diversion and split flow location data have been computed based on
the drainage patterns within each of the sub-basins. The drainage patterns
within the sub-basins have been evaluated using the topographic mapping for
the study area and field observations.

Retention/Detention Basin and Impoundment Area Data
Retention/Detention Basin and Impoundment Area Data:

In cases where a portion of a sub-basin drains to a retention/detention
basin, flow diversions are used to divert the volume of water
corresponding to the measured capacity of the retention/detention
basin. The percentage of the flow that can be diverted (i.e., the DQ-
record information) corresponds to the percentage of the sub-basin
area that drains to the retention/detention basin. The flow was then
discharged from the basin at a rate which would empty the basin in
36-hours. Retention/detention basin and impoundment area storage
volumes were derived from the detailed topographic mapping and as-
built information. Impoundment areas occur on the upstream side of
the Spook Hill FRS, Pass Mountain Diversion, Signal Butte FRS,
and Apache Junction FRS.

Storm Drainage Systems
Existing Storm Drainage Systems:

There are no sub-surface regional storm drain systems within the
study area; however, there are numercus small cross drainage
culverts under the existing surface streets on some of the smaller
washes. Several existing developments have drainage features that
were developed to address site-specific drainage issues (open
channels, storm drains, etc.). These features have been incorporated
into the hydrologic model where applicable.

Cumulative Area Computations for Combined Hydrographs

When hydrographs generated from subareas or routings are combined, HEC-1
requires a drainage area specified on the HC-record. This area is used to
compute an interpolated hydrograph for the “combined hydrograph” based on
the data given on the JD-records (the ID record is used to compute the aerial
reduction factor based on the area experiencing rainfall at any given time).
For this study, areas have been computed for each combine node based on the
total area of all the sub-basins located upstream of the combine node. These
“Cumulative Area Computations™ list the areas and names for all of the
upstream sub-basins for each combine node. The drainage area specified for
each of the combine nodes represents the maximum drainage area that may
contribute flow to the combine node. It is recognized that a combine node
may only receive a fraction or none of the runoff hydrograph from some of
the upstream sub-basins.
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Drainage Area Characteristics

The location, boundaries and history of the study area are discussed in PART 1 of this
report. The characteristics of the study area are discussed in PART 2 of this report and
include: structures; modes of transportation; social, physical and natural environment,
and visual resources.

Existing Condition HEC-1 Models

Existing Land Use

The existing condition model developed as a baseline model for the project
assumed that the land use in the project area was according to current
conditions. Due to the rapid development occurring in the area and the long
duration of this study, however, any development for which construction was
in progress; which had plans that were undergoing review or had been
approved by the City or County; or which was in the master planning stage
was assumed to be existing for the purposes of the hydrologic model. Models
were developed for the 10-yr, 6-hr, the 100-yr, 6-hr, and the 100-yr, 24-hr
rainfall events.

Future Land Use

The future condition model developed for the project assumed that the land
use in the project area was fully developed both residentially and
commercially according to the most recent land use plan. Simulated retention
basins were included in the model assuming that all new development would
be required to meet the 100-yr, 2-hr on-site retention requirement which is
common to the City and the County. Models were developed for the 10-yr, 6-
hr, the 100-yr, 6-hr, and the 100-yr, 24-hr rainfall events.

Recommended Alternative HEC-1 Models

Existing Land Use

The existing condition model described in the previous section was modified
to incorporate the flood control elements in the Recommended Drainage
Alternative. Models were developed for the 10-yr, 6-hr, the 100-yr, 6-hr, and
the 100-yr, 24-hr rainfall events.

Future Land Use

The future condition model described in the previous section was modified to
incorporate the flood control elements in the Recommended Drainage
Alternative. Models were developed for the 10-yr, 6-hr, the 100-yr, 6-hr, and
the 100-yr, 24-hr rainfall events.

TR-20 vs. HEC-1 Methodology

During the Level I hydrologic analysis portion of the Spook Hill ADMP Update
Project, several alternatives were developed which would modify the uncontrolled
contributing area of the Spook Hill FRS & Signal Butte FRS watersheds (these were
the Pass Mountain Diversion Alternatives). As a result, the existing distribution of
flood routing between these FRS structures was altered. According to the HEC-1
hydrologic models developed in conjunction with the Spook Hill ADMP Update, these
alternatives functioned properly and did not jeopardize the proper operation of the
Buckhorn-Mesa FRS system. However, a cursory comparison of the HEC-1 model to
the original TR-20 design model revealed that the HEC-1 model produced lower runoff
volumes than the original TR-20 model. In September 2000, the Flood Control District
of Maricopa County (District) requested that Wood, Patel & Associates, Inc. attempt to
recreate the original TR-20 design models. This was done in order to determine the
reason for the differences between the HEC-1 and TR-20 model results, to determine
whether the Pass Mountain Alternative was a feasible alternative, and to establish a
baseline for evaluating issues related to dam safety.

Based on the TR-20 analysis, Wood/Patel has concluded that the Pass Mountain
Diversion Alternatives are viable options that should be pursued further in the Level II
Analysis phase. Due to the increase in actual storage available at the Apache Junction
FRS and Signal Butte FRS, the Signal Butte FRS seems capable of taking the
additional runoff volume resulting from the diversion. It is recommended that, in the
Level II Analysis phase and, especially in the Level III Analysis phase, any alternatives
which incorporate the Pass Mountain Diversion extension should be modeled in TR-20
to insure that they are not having a negative impact on the flood retarding structures.

Wood/Patel was also asked to compare the TR-20 model results to the HEC-1 model
results and attempt to explain the differences in output values between the two
programs. We concluded that the switch from the TR-20 model’s SCS Curve Number
methodology to the HEC-1 model’s Green-Ampt methodology resulted in significant
differences in the runoff volume produced by the 100-year storm event. This runoff
volume is the most critical factor in the performance of the flood retarding structures
and, as such, the TR-20 model is recommended as the baseline model for all analyses
that are connected with the performance of the flood retarding structures, while the
existing conditions 100-year, 24-hour HEC-1 model should be used as the base model
for the design of the internal flood control system since it follows current District
methodology.

A report entitled TR-20 Hydrology Analysis was prepared by Wood/Patel and was
submitted to the District on October 27, 2000. The District then submitted a copy of
this report to the NRCS for their review and the report was approved by the NRCS on
July 30, 2001.

A second report entitled TR-20 Hydrology Analysis — Volume II was prepared by

Wood/Patel to verify the performance Buckhorn-Mesa FRS structures and floodways
with the Recommended Drainage Alternative in place. The analysis clearly
demonstrated that the Recommended Drainage Alternative has no adverse effect on the

performance of the structures under analysis conditions which mimic those of the
original design. This report was submitted to the District as part of the final submittal
package.

Conclusions

The development of the existing condition and Recommended Alternative HEC-1
models has been closely coordinated with the District throughout the duration of the
project and several HEC-1 models have been submitted to the District for review and
approval. The District has commented on several aspects of the HEC-1 modeling
during its development, these comments have been addressed, and responses have been
provided to the District. The summary output from the four key models related to the
Existing Condition and Recommended Alternative is included in Appendix B of this
report along with a HEC-1 schematic and a CDROM containing all of the input and
output files for the final models. While well over 100 models were developed during
the course of this project, very few of them were developed to the level of detail
required for a final submittal and they were primarily based on alternatives which are
no longer under consideration. Therefore, the preliminary models are not included
with this submittal.
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PART 4 DESIGN CRITERIA AND OBJECTIVES

Introduction

This section describes the criteria for open channel, storm drain, box culvert and
detention basin design and the computational procedures used for the preliminary
design.

Design Criteria

The design criteria for hydraulic structures is based upon the guidelines established in
the Drainage Design Manual for Maricopa County, Arizona, Volume II, Hydraulics
(DDMII), January 28,1996. The following criteria were used in the development of
the design alternatives and are to be followed during final design.

Open Channels

Channel Section — The maximum side slope utilized is 2:1 for concrete
channels and 4:1 for earthen channels. A minimum channel bottom width of
4 feet is required. An 8-foot bottom width is preferred for maintenance
purposes and provided where practical. The design channel depth is based on
normal flow depth plus freeboard. The required freeboard is 0.25 times the
flow depth plus the velocity head with a minimum of 1 foot for sub-critical
flow and 2 feet for super-critical flow conditions.

Froude Numbers — Earthen channels are designed for sub-critical flow and

Froude numbers are less than or equal to 0.86. In order to achieve a sub-
critical flow regime, it is necessary to incorporate drop structures in most of
the channel profiles. For concrete channels, a super-critical flow regime is
allowed where the Froude numbers are greater than 1.13 and less than 2.0.

Allowable Velocity & Longitudinal Slope — The maximum allowable velocity
is 5 feet per second for earthen channels and 15 feet per second for concrete
channels. Extremely flat slopes have been avoided for constructibility
reasons. In general, the channel slopes were set as steeply as possible within
the limitations of the channel soil characteristics, maximum allowable
velocity and Froude number limitations.

Manning’s “n” — The following Manning’s “n” values are used in the
development of the channel design alternatives: n = 0.015 for concrete and n
= 0.025 for earth.

Drop Structure and Channel Profile — In most cases, the natural ground slope
is steeper than the maximum allowable longitudinal channel slope. To make
up for this elevation differential, drop structures have been incorporated into
the channel profile. In most cases, the drop structure effective height falls
within the range of between 2 and 3 feet. In addition, considerations have
been made so that the top of channels should project no more than 2 feet
above adjacent existing ground in fill situations and should not be incised
more than 3 feet below adjacent existing ground in cut situations.

Wood/Patel

Side Drainage — In order to minimize rilling erosion and head cutting for
earthen channels and undermining of the channel lining for concrete channels,
surface runoff will enter the channel at planned locations.

Concrete Channel Lining — For purposes of this study, the concrete channel
lining includes 6-inch thick concrete lining with #4 bar reinforcing steel at 127
on center each way. The final channel design should be based on
recommendations made in the geotechnical investigation in addition to
aesthetic considerations.

Maintenance Access Road — The channel cross section allows for a 16 foot
maintenance road adjacent to the channel. Where the channel is adjacent to a
public street, the roadway may be used for channel access and maintenance.

Storm Drain

Storm Drains — Storm drains were designed to the same 100-year discharge as
the channels. A minimum of 2-feet of cover is required over all storm drains
to allow for full pavement structural section over the top of the pipe. The
pipes are designed so that construction traffic will not damage the pipes
during roadway construction.

Due to the steep slopes along the potential alignments and the desire to keep
the velocities in the range of 15 ft/sec, CMP was utilized as the primary pipe
material for the conceptual design. In order to allay any concerns as to its
durability, the invert of the CMP will be paved with 3” of 5000psi concrete
(reinforced with welded wire fabric which is welded to the CMP itself) and
the pipe will be slurry backfilled to 1' above the crown of the pipe.

Box Culverts

Box Culverts — Box culverts were designed to the same 100-year discharge as
the channels. A minimum of one foot of cover was required over the culverts
to allow for full pavement structural section over the culvert top slab. If one
foot of cover cannot be provided, the box is designed so that traffic will drive
directly on the box culvert’s top slab.

Detention Basins

Detention Basins — Whenever possible, side slopes of 6:1 are used inside the
basin and adjacent to right-of-ways and fill embankment slopes of 4:1 is used
outside of the basins. In order to maximize storage volume and minimize land
requirements for the basins, they are designed with minimal slope bottoms.
The basins are dewatered via gravity flow to a low-flow pipe outlet. The low-
flow pipe outfalls into the proposed channel or storm drain system and will
dewater the basins within 36 hours.

A 16-foot wide path is provided at the top of the basin to accommodate a

maintenance access road around the basin. Provisions should be made in the
final design for access to the channel bottom via one or more access ramps.
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Detention basins are designed to limit the embankment fill to ensure that
basins are classified as “non-jurisdictional dams”. Embankment fills of six
feet or less are classified as non-jurisdictional dams regardless of storage
capacity. Embankment fills of less than 25 feet are classified as non-
jurisdictional if the storage capacity is less than 50 acre-fect. If the storage
volume is less than 15 acre-feet, regardless of embankment height, the basin is
classified as non-jurisdictional. The dam height for purposes of Arizona
Department of Water Resources (ADWR) dam classification is the vertical
difference between the lowest point on the downstream toe (at natural ground)
and the emergency spillway crest.

Detention basins are designed as off-line basins. Structures are designed
adjacent to the basins with a splitter structure to allow a pre-determined
design bypass flow. Once the design bypass flow rate is exceeded, the splitter
structure will allow flow to enter the basin. A detailed design and analysis of
the splitter structure is required at the final design level to ensure proper
functioning.

The design of the detention basins also incorporates aesthetic considerations
such as terracing and re-vegetation, in addition to multi-use considerations.

100-Year Design Calculations

Proposed open channels, storm drains, box culverts and detention basins are sized
based on projected peak runoff rates under fully developed conditions. The developed
condition’s hydrology model is updated to reflect the proposed design channel cross-
sections and slopes and the detention basin stage-storage-discharge relationship.
Therefore, the effects of the proposed improvements are included in the design
discharges.

Open Channels

Open channels are sized using Manning’s equation. The maximum allowable
slope is determined based on the Froude number criteria and the maximum
allowable velocity for the channel soil characteristics. If the maximum
allowable slope is less that the existing ground slope, the number and size of
drop structures required to match the existing ground slope is determined.
The freeboard requirement is computed from the hydraulic parameters and
added to the normal flow depth to determine the channel lining depth and top
width. The right-of-way requirement for the channel, access road(s), and cut
or fill slopes are added to determine the total channel right-of-way width
required for each reach.

Storm Drain
Storm drains are sized using standard culvert design methodology. The
hydraulic grade line (HGL) was computed according to the procedures

outlined in the Drainage Design Manual for Maricopa County, Arizona —
Volume II - Hydraulics and using the StormCAD® computer program.
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Due to the steep slopes along the potential alignments and the desire to keep
the velocities in the range of 15 ft/sec, CMP was utilized as the primary pipe
material for the conceptual design. In order to allay any concerns as to its
durability, the invert of the CMP will be paved with 3” of 5000psi concrete
(reinforced with welded wire fabric which is welded to the CMP itself) and
the pipe will be slurry backfilled to 1’ above the crown of the pipe.

Box Culverts

Box culverts were sized using standard culvert design methodology
considering inlet and outlet control based on the Federal Highway
Administration, Hydraulic Design Series no.5, Hydraulic Design of Highway
Structures, September 1985. The calculations determine inlet control, box
barrel (friction) and tail water control, and the condition resulting in the
highest computed headwater elevation controls.

Detention Basins

Detention basins are sized by developing a preliminary grading plan that
optimizes the volume available at each site based on the design constraints
presented in the Design Criteria section of this report and the physical
constraints presented at each site.

Off-line basins are used since they allow for a more effective use of the
available basin volume by passing low flows around the basin without
occupying any storage volume. In this way, the available storage volume is
preserved for attenuating the peak flows when they arrive at the basin.

The basin stage-storage relationships are input into the hydrology model and
the basin bypass discharge and outlet pipe size are adjusted until the basin
volume is used and acceptable peak flow attenuation is achieved.

The side weir spillway is sized to divert the flow in excess of the design
bypass flow. Side weir spillways are sized using the broad crested weir
equation and the average flow depth over the weir. The stage discharge
relationship is determined by inputting the outlet pipe size and invert
elevation into the HEC-1 model where the stage-discharge relationship is
developed using the orifice equation.

Surface modeling software was used to calculate the cut and fill quantities for
the basin earthwork estimates.

Wood/Patel

PART 5 EXISTING UTILITIES AND PLANNING CONSTRAINTS
Introduction

This section describes the existing utilities within the project limits and constraints that
impacted the preliminary design.

Existing Utilities
Utility providers with facilities within the study area are listed on Table 3 with the
name and phone number of the company representative contacted during the study.

Water and Sanitary Sewer

The City of Mesa provides both water and sewer service to a portion of the
study area. The water distribution system consists of water mains constructed
on section line roads where section line roads exist. The distribution system
will be expanded by the City to include new section line roads as they are
constructed. Existing primary water distribution corridors include Power
Road, Hawes Road, Ellsworth Road, McDowell Road and Brown Road.
Several of these alignments contain multiple water distribution lines ranging
in size from 12-inches to 36-inches.

Although many of the subdivisions in the Spook Hill area are on city sewer, a
significant portion of the homes in this area are on septic systems.

Natural Gas

The City of Mesa supplies gas service to the portion of the study area that lies
within its boundary. The Southwest Gas Corporation provides the remainder
of gas service in the study area.

Electric Power

The study area is within the Salt River Project electric power service area.
Power in the project area is primarily supplied via an underground
distribution grid.

Cable TV

Cable TV Service is provided by Cox Communications. Cable TV lines are
shown on the Preliminary Design Plans. Cable TV is not considered a critical
utility conflict, but is shown for information purposes.

Telephone

Telephone lines owned by Qwest (formerly US West) are present within the
study area. Major duct banks and fiber optic line are considered critical utility
conflicts and are shown on the Conceptual Design Plans.

Irrigation

Central Arizona Project’s Salt-Gila Aqueduct is immediately downstream and
parallel to the Spook Hill FRS. Since this facility is outside of the proposed
drainage improvements, there are no conflicts.

Level III Recommended Alternative Report

Planning Constraints

The development of the design solutions for the site is impacted by existing utilities
and certain physical constraints. While the conceptual design accommodates the
known existing utilities, the vertical alignment of the proposed storm drains may
require adjustment during final design to accommodate new utilities or the
identification of existing utilities whose locations were not known at the time of the
conceptual design.

Planned Development

Portions of the study area, especially the area west of Ellsworth Road, are
developing at a rapid pace. The drainage plan development is constrained by
the developments identified on Figure 3 (Existing/Planned Subdivisions).

Existing Drainage Features

Existing major regional drainage features within the master study area include
the Spook Hill FRS, Pass Mountain Diversion, Signal Butte Floodway, Signal
Butte FRS, Bulldog Floodway and the Apache Junction FRS. Numerous
other local drainage features are located within the study boundary. The major
regional drainage facilities discussed in the following paragraph act as barriers
to runoff, storm drainage outfalls or elements to be incorporated into the plan.
In many cases, this creates an opportunity to utilize the feature as an outfall
for the elements in the Recommended Alternative.

The southern boundary of the study area is composed of a series of flood
retarding structures and floodways that detain and convey stormwater runoff
from approximately Goldfield Road at the eastern boundary of the study area
to the Spook Hill Floodway and FRS at the western boundary of the study
area. The Spook Hill Floodway lies on the east side of the Central Arizona
Project Salt-Gila Aqueduct and forms the western boundary of the study area.
The Spook Hill Floodway ultimately outfalls to the north into the Salt River
upstream of the Granite Reef Dam.

Planned Public Improvements

The proposed alignment for ADOT’s planned Red Mountain Freeway, which
passes through the study area, is shown on Figure 3. The alignment is parallel
to and on the upstream side of the Spook Hill FRS from approximately Adobe
Road and Ellsworth Road to approximately % mile north of McDowell Road.
The proposed impact of the Red Mountain Freeway within the Spook Hill
FRS impoundment area is being coordinated between ADOT, ADWR and the
District.

The Arizona State Land Department is planning to improve a 760 acre parcel
called Mesa Highlands located between Hawes and Ellsworth and between
Hermosa Vista and McClellan. At the request of State Lands, the alternatives
considered avoid any improvements within the developable area of this
parcel.
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" TABLE 3
SPOOK HILL UTILITY DATA COLLECTION Last Updated January 23, 2001
Done Entity Contact Name/Fax Water Sewer Gas Electric Telephone Cable TV Irrigation | Storm Drain
B [City of Mesa Anna Leyva-Eastan Reme.sted 11182000 1/18/2000 1/18/2000 1/18/2000
{480) 544-3392 Received 1/19/2000 171972000 1/19/2000 141842000
City of Apache Reginald Boucher Reqguested [ 27772000
Junction {450) 952-7010 Received |:
. John Aker Requested [ 24372000
B |US West (480) 831-4700 Rocoied |- 2772000
‘ Ed Visser Reguested |:: 24372000
B |MCIWorldcom (523) 734-1280 Rosowed B Mo Facilities
. Colin Sword Requested |::: 2/7/2000 :
B |US Sprint (B02) 254-3978 Rocohed i Mo Facilities |00
B El Paso Natural Bill Ward Reguested | iy 24342000
| Gas (b02) 435-4222 Received | i Mo Facilities
, Bonnie Garcia Reguested |::: Fromiiminiiiopnn
B |SRP Water (B02) 2362737 Roconed g BHEHRE
B SRP Transmission |Bill Phillips Requested |::: i) 24342000
Line [69kV) Design |(602) 914-8726 Received | il 142972001
" SRP Distribution  |Gina Ferguson Requested |5 s 24372000
Line {12kV) Design ((B02) 236-4807 Received [ ;i) Mo Response
B |aps Steve Goodman Requehsted ZB.QDQQ
' (b02) 37 1-6965 Received |:: sl Mo Facilities
B Cox Mapping Department | Requested |::: 2/3/2000
Communications |{B02) 269-1679 Received | 1/29/2001
B Sewer Maint. Ed Graebeck Requested |::: 2/7/2000 i EHHE
‘ Community Facil. |{480) 571-3180 Received | Mo Facilities |
5 Arizona Water Richard J. Distler Requested |  2/7/2000
Company (B02) 240-6878 Received 2/212000
] Southwest Gas (Seraldo Lopez Requested |:::: 2772000
Corp (602) 484-5353 Heceived | 2142000
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PART 6 ENVIRONMENTAL AND PERMIT ISSUES

Section 404 of the Clean Water Act regulates construction activities within “Waters of
the U.S.”. The U.S. Army Corps of Engineers (COE) enforces the Section 404
requirements through the 404 permits program. Prior to undertaking construction
activities within waters of the U.S., a 404 permit must be obtained. The purpose of the
404-permit program is to avoid adverse impacts or to offset unavoidable adverse
impacts to existing aquatic resources.

The Environmental Protection Agency (EPA) prepared guidelines to be followed in
evaluating 404 permit applications. The guidelines, referred to as 404(b)(1) guidelines,
require evaluating the alternatives to consider the environmental impacts with the
implicit goal of selecting the Least Environmentally Damaging Practicable Alternative
(LEDPA). Accordingly, alternatives should be designed to avoid environmental
impacts, when practicable. When environmental impacts are unavoidable or
impracticable to avoid, then measures must be taken to minimize the impacts and to
compensate for the impacts through mitigation. Mitigation consists of restoration,
creation, or enhancement of aquatic resources expressly for the purpose of
compensating for unavoidable impacts. On-site mitigation is typically preferred by the
COE. If on-site mitigation is not feasible, then off-site mitigation or in-lieu fees for the
monetary value of the environmental impacts may be options.

This section describes additional environmental considerations to be carried forward in
the final design and project specific 404 permit issues and requirements including a
delineation of the waters of the U.S. that may be impacted by the preliminary plan.
Alternative measures were evaluated throughout all phases of the project, considering
various alternative alignments and approaches to flood control within the study area.
Environmental impacts of each alternative were included in the evaluation through
consideration of impacts to native vegetation, wildlife habitat and water quality. The
most favorable flood control system that emerged from the evaluation process includes
primarily underground storm drains, small earth swales, one earthen drainage channel,
and detention basins strategically located within the study area. The detention basins
provide an opportunity to mitigate adverse impacts through establishment of native
vegetation and habitat within the basins. The channel and all of the swales presented
in the Preliminary (15%) Plans are earthen lined. In keeping with the intent of the
Clean Water Act and the 404 (b)(1) guidelines to avoid or minimize adverse impacts to
aquatic resources, the final project designer should consider alternative channel
treatments that may serve to minimize the adverse impacts of the project.

The firm of CMG Engineering, Inc. was contracted by the District to identify the
regulatory washes within the project boundary and this study, entitled Jurisdictional
Boundary Delineation for the Spook Hill ADMP was completed on July 9, 2001.

PART 7 ALTERNATIVES FORMULATION

The alternative analysis portion of this project is being developed in three levels: Level
I — Alternative Formation/Preliminary Analysis; Level II — Alternative Analysis; and
Level III — Preferred Alternative Analysis. This section of the report documents the
results of the Level I — Alternative Formation/Preliminary Analysis.

Development of Alternatives

Based on information derived from the data collection phase and a preliminary
hydrologic model of the watershed, existing and potential flood problem areas were
identified. Several potential alternative solutions were developed and presented as
seed ideas for consideration at an initial brainstorming meeting on April 6, 2000. Input
obtained from that meeting was then considered in refining the presented alternatives
and developing additional alternatives. A second brainstorming meeting was held on
June 27, 2000 to further refine the alternatives. The participants in both brainstorming
meetings were primarily the major stakeholders from the city, county, state, and federal
government agencies.

Based on input obtained at the public meeting and numerous conversations with both
District and City of mesa personnel, several ponding locations were identified within
the study area. During significant (2-yr or larger) rainfall events, stormwater ponds at
several locations along the upstream side of Oak Street north of Thunder Mountain,
Hawes Road north of Oak Street, McDowell Road from Bush Highway to Sossaman
Road, and 88™ Street north of McDowell Road. The McDowell Road Alternative
would address the ponding at these locations. Ponding also occurs along Culver Street
from Hawes Road to Sossaman Road. The ponding in this area would be addressed by
the Culver Street Alternative or would be significantly reduced by the McDowell Road
Alternative. There is also evidence of ponding along the north side of McKellips Road
from Hawes Road to Sossaman Road. The McKellips Road Alternative would address
any ponding in this area.

The existing condition HEC-1 model was revised to reflect the routing required for
each alternative.  The channel routing parameters and the sequence of hydrograph
routing and combinations were modified to model the effects of each alternative.

The detention basins, storm drains, channels and culverts were then sized based on the
100-year, 24-hr peak discharges. Detention basins were sized to maximize flow
attepuation with the land area available using the off-line basin concept. Channels
were sized using Manning’s equation with vertical drops added in areas where the
Culverts

were placed at all existing road crossings and future mile and one-half mile street

average ground slope exceeded the maximum allowable hydraulic slope.
crossings.

Estimates of land acquisition costs were developed using Maricopa County Assessor
records. In areas where only a portion of a parcel was required, a prorated land
acquisition cost was used. Several of the alignments analyzed required the take of a
significant portion of the adjacent developed lots. In these cases, the entire lot

valuation was considered in the land acquisition costs (i.e. Total Take).

The construction costs for drainage improvements were computed using bidding
information from recent FCDMC projects and current cost estimate information
provided by product manufacturers.

Public and Agency Involvement

Public and agency input was solicited for consideration in the alternatives evaluation.
Several forums were provided to facilitate input from interested parties. These forums
included a Stakeholder’s Open House, a Public Open House and a Developer’s open
house. Public notification and placement of required legal notification was provided
by the District. An initial newsletter identifying the project purpose and need and
quarterly newsletters describing the project status to date have been prepared for the
project participants and interested parties in order to keep them informed of the project
status. In addition, a project website, www.spookhilladmp.com, has been developed to
communicate project information and status. A list of the agencies and special interest
groups that were contacted and invited to participate in the alternatives formulation is
included in Appendix D.

Evaluation of Alternatives

Representatives from the District, City of Mesa, ADOT and other members of the
project team comprised the evaluation committee. The evaluation of alternatives was
accomplished by subjecting the numerous criteria to professional experience and
judgment. Evaluation criteria for the alternatives, which include among other things,
environmental, multi-use/recreational and aesthetic considerations, were incorporated
into a matrix for rating the alternatives. For the Level I analysis, the evaluation criteria
were simplified and combined into the following seven distinct categories and relative

weightings:
1. Capital Improvement Costs 16%
2. Public Acceptance 22%
3. Environmental Considerations 15%
4. Multi-Use/Recreational Considerations 13%
5. Agency Acceptance 23%
6. Aesthetic Considerations 5%
7. Constructibility 6%

Evaluation Matrix

An evaluation matrix was prepared to rank all of the alternatives in each of the
independent systems as described above. Since some of the evaluation criteria
categories are more critical than others, weighing factors for each category were
established by consensus of the evaluation committee. A preliminary ranking of the
alternatives using the matrices was distributed to the evaluation committee members.
Each committee member was an evaluator and reviewed the form based on the
evaluation criteria described herein. A meeting was held to finalize the scores assigned
to the alternatives in each category and the alternatives were then ranked based on their

composite scores. The final matrices are included in Tables 4 through 8. The results
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of this Level I evaluation analysis were used to recommend alternatives that merited
further analysis in Level II.

Scores for each of the evaluation criteria were based on the following rating system:

Rating Point System

Worst 12
Poor 34
Average 5-6
Better -8
Best 9-10

The following paragraphs explain the criteria used to evaluate the alternatives:

Capital Improvement Costs
Capital improvement cost is the initial cost of the project and includes

construction, construction administration, right-of-way acquisition, utility
relocation, engineering design, survey, landscaping and other miscellaneous
costs. Operation and maintenance costs are addressed under the
Constructibility criterion. A score of 10 is given to the alternative with the
Iowest initial capital cost. Likewise, a score of 1 is given to the highest initial
capital cost if the cost spread is significant.

Public Acceptance
This criterion reflects the local and regional public acceptance of the

alternative, which usually depends on the perceived impact on surrounding
property from visual, access and multi-use standpoints. The existence or
perceived hardship resulting from flooding problems combined with the
relative benefit of the proposed alternative can also significantly affect the
public acceptance of a particular alternative. A score of 10 is given to the
alternative that would likely be perceived by the public as being the most
aesthetically desirable, having the greatest multi-use potential, posing the least
limitation of access, and providing the greatest relief from flooding problems.

Environmental Considerations

Environmental considerations include historical and socioeconomic impacts,
impacts to native vegetation and wildlife habitat, 404 permitting issues,
hazardous waste issues, and water quality issues. Environmental issues are
evaluated in the 404-permit and 401-certification process for areas claimed as
jurisdictional waters of the U.S. by the Corps of Engineers; however, these
issues can also be evaluated for non-jurisdictional areas. A score of 10 is
assigned to the alternative that least impacts native vegetation and wildlife
habitat and does the most to enhance the environment.

Multi-Use/Recreational Considerations

This criterion includes the ease of including paths, trails, equestrian access,
play fields, etc. The compatibility of the alternative with current local and
regional recreational plans will also impact the scoring for this criterion. A
score of 10 was awarded to the alternative that will most easily incorporate
each of these features.

Agency Acceptance
This criterion includes the acceptability of the alternative to the District, the

City of Mesa, and the local community. Such factors as ease of maintenance,
liability, public safety, political implications and flood control effectiveness
are considered when assigning a score to a particular alternative. A score of
10 is given to the alternative that best satisfies all of these concerns.

Aesthetic Considerations

This criterion includes the landscaping opportunities presented by the
alternative, the visual character of the features included in the alternative, and
the compatibility of the alternative with the existing aesthetics in the project
area (e.g. How well does it blend with the surroundings?). A score of 10 was

assigned to the alternative that can be most easily integrated into the
environment in an aesthetically pleasing manner.

Constructibilit
Constructibility reflects the ease at which the alternative can be constructed.

This criterion includes ease of construction, level of right-of-way acquisition
required, impact on existing traffic infrastructure, utility relocations, public
safety, and operational and maintenance costs. A score of 10 is given to the
alternative that would be the easiest to construct considering the factors
described above.

Alternatives were developed and evaluated for three independent alignments that are
identified herein as McDowell Road Options, McKellips Road Options and Culver
Street Options. Combined systems incorporating elements from two or more of the
independent systems were also discussed during the Level I phase of the project but the
analysis of these systems will occur during the Level 2 analysis phase. In addition, an
alternative that would modify the Pass Mountain Diversion Structure was evaluated to
determine the impact on both the independent and combined systems downstream.
The project team also evaluated several alternatives that were intended to result in non-
jurisdictional status for the Buckhorn-Mesa FRS structures. Other alternatives that
were included in the analysis were the No-Action and Non-Structural alternatives. A
preliminary analysis and cost estimate was not performed for either of these
alternatives but they were automatically be carried forward to the Level IT Analysis
phase where more detailed work was done.

For each alternative, several types of construction were considered as possible options.
The project team evaluated both concrete and earthen channels with and without drop
structures; and, for some alignments, a subsurface storm drain option. Conceptual

sketches showing a plan view, a cross-section view, a perspective view, and profiles of
the drop structure types are included on the following pages.

Following the sketches are detailed descriptions of the alternatives evaluated during
Level I and the various components and variations within each alternative.
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Spook Hill ADMP Update

Level II1 Recommended Alternative Report

McDowell Road Alternative

In the McDowell Road alternative, several options were evaluated to protect the
existing urban developments by means of a system of channels/storm drains and off-
line detention basins. With this alternative in place, future flood damage would be
substantially reduced west of the Thunder Mountain subdivision (except in option
MDI1E and MDI1C) and south of McDowell Road.

Hydrology:
The hydrologic computations performed for the McDowell Road options are

conceptual in nature and are not intended to establish design discharges for any of the

-options. The discharges provided are adequate for preliminary cost comparisons and

option evaluation.

Hydraulics:
Hydraulic computations have not been performed for the channel/storm drain

alignments depicted on the attached exhibits. It should be noted that the discharges
shown on the exhibits are merely the required conveyance along the depicted
alignment.

Environmental Considerations:

Impacts to the environment due to the conveyance channel should be minimal due to
the existing disturbed conditions along McDowell Road. The presence of a
conveyance channel adjacent to McDowell Road would minimize private property
acquisition, residential relocations, and habitat disturbance. More property acquisition
would be required for the construction of the conveyance channel along Oak Street and
to a lesser extent along Sossaman and Hawes Roads relative to McDowell Road. The
southwest channel option (Figure 1F) from Qak Street and Hawes Road to McDowell
Road west of Sossaman Road would potentially require the acquisition and relocation
of residences in addition to needing more right-of-way from private properties relative
to the options utilizing roadway alignments. There are no known cultural (historic or
prehistoric) concerns identified with the McDowell Road Options. The proposed
detention basins would be located in areas currently undeveloped; therefore, no
business or residential relocations would be required in the basin area. However, the
basins will cut off and/or obliterate several washes, impact native vegetation and
possible impact waters of the U.S., which will also require mitigation.

Multi-use/Recreation Consideration

There are no bike/multi-use trails identified along McDowell Road at this time by the
City of Mesa or Maricopa County. The construction of the conveyance channel
adjacent to McDowell Road could provide for an east-west trail link from Usery Pass
Road/Bush Highway bike route and the CAP Canal trail. The area where the basin at
Sossaman Road and McDowell Road is proposed was once identified as a future

park/open space site by the City of Mesa. However, this section of land is now slated
for residential development. This western basin could be utilized as part of the Las
Sendas trail/open space system because of its close proximity to the Las Sendas
development.

Aesthetic Considerations:
Construction of a channel along Oak Street would substantially change the existing

rural character of the setting because of the contrast in terms of scale, line, and form.
The channel would become a dominant element in the landscape as viewed from the
roadway. Earthen channels would better fit with the desertscrub character of the study
area as compared to a concrete channel with one exception. Adjacent to Las Sendas, a
concrete channel may blend with the existing landscape elements and patterns if the
concrete is colored, faced with native rock, or designed with other features that would
more closely integrate with the adjacent planned residential development.
Consideration should be given to keep the character of the Sonoran desertscrub setting
at the basins. The drop structures, which are required on many of the earthen channels,
are a dominant feature in the channel and this should be accounted for when judging
the relative aesthetic benefit of the earthen channel options.

Drainage Problems/Issues:
1. There are no existing or planned drainage conveyance systems in McDowell

Road. The only drainage provision consists of small cross drainage culverts
on some of the smaller washes.

2. McDowell Road does not provide adequate cross drainage, which results in
ponding along the north side of McDowell Road and roadway flooding.

3. The walls around the Thunder Mountain subdivision are diverting flow
around the subdivision and causing it to discharge across Hawes Road at Oak
Street and across McDowell Road.

4. During major flow events, McDowell Road is overtopped and the residential
areas south of McDowell Road experience flooding.

5. No natural conveyance corridor exists along the McDowell Road alignment.

Drainage Solutions:
1. Reduce the magnitude of the peak discharges by utilizing strategically placed

off-line detention basins.

2. Utilize a combination of surface (channel) and subsurface (storm drain) flow
to convey the more frequent and/or major discharges along McDowell Road
and/or Oak Street.

3. Construct a partially lined channel (only the low flow portion would be lined)
to convey flow to the southwest through the developed area northwest of the
McDowell and Hawes Road intersection.

4. Utilize the existing Las Sendas channel paralleling McDowell Road as part of
the conveyance system.

5. A storm drain was considered as a possible conduit for flows along this
alignment. Due to the slope of the existing terrain and allowable velocity
constraints within the pipes, smoothbore pipe is not considered a feasible
alternative for this option.

Elements:
The McDowell Road options consist of separate flood control elements that can be
combined in several different ways. All detention basins are off-line, which means that

some of the flood volume bypasses the basin and the peak portion of the hydrograph is
allowed to enter the basin. The individual elements are as follows:

1. A collector channel/pipe alignment along the east side of 88™ Street from
Palm Lane south to McDowell Road.

2. An off-line detention basin at the northeast corner of 88" Street and
McDowell Road.

3. An existing channel/pipe alignment along the north side of McDowell Road
from 88" Street west to Hawes Road.

4. A channel/pipe alignment along the north side of McDowell Road from
Hawes Road west to Sossamon Road (76" Street).

5. An existing channel alignment along the east side of Hawes Road from Oak
Street south to McDowell Road.

6. A collector channel/pipe alignment along the north side of Oak Street from
86™ Street west to Hawes Road.

7. A collector channel/pipe alignment along the east side of Hawes Road from
Range Rider Trail south to Oak Street.

8. An off-line detention basin at the northeast corner of Hawes Road and Oak
Street.

9. A channel/pipe alignment along the north side of the Oak Street alignment
from Hawes Road west to the existing Las Sendas channel at Sossamon Road
(76™ Street).

10. The existing Las Sendas channel along the Sossamon Road (76" Street)
alignment from Oak Street south to McDowell Road.

11. An off-line detention basin at the NW corner of Sossamon Road (76 Street)
and McDowell Road.

12. A discharge pipe/channel along the north side of McDowell from Sossamon
Road to the existing Las Sendas channel. The existing channel will require
minor modification in order to handle the increased discharge.

Impacts:
1. The 100-year peak discharge reaching the Spook Hill FRS impoundment area

is reduced.

2. The environmental impact is minimal since the drainage alignments follow
the existing street alignments.

3. No major existing natural drainage corridors are impacted; however, many
smaller distributary washes may be impacted.

4. A 404 permit is required.

5. This option may have a positive impact on the drainage for the proposed Red
Mountain Freeway alignment.
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The attached exhibits detail the six configurations considered for the McDowell Road
options. Conceptual off-line detention basin volumes and discharges are shown at key
locations on the alignments. The following options were developed for both earthen
and concrete trapezoidal channels. Vertical drops have been incorporated into the open
channel options where necessary. Please note that option designations ending in an
“E” incorporate landscaped channels while option designations ending in a “C”
incorporate concrete channels.

Options MDIE and MD1C consists of elements 1, 2, 3,4, 11, & 12.

Options MD2E and MD2C consist of elements 1,2, 3,4,5,6,7, 8,11, & 12.
Options MD3E and MD3C consist of elements 1, 2, 3,4,5,6,7,8,9,10,11, & 12
Options MD4E and MDAC consist of elements 3,4, 5,6, 7, 8, 11, & 12.

Options MDSE and MDS5C consist of elements 3, 4, 6,7, 8,9, 10, 11, & 12.
Options MD6E and MD6C consist of elements 3,4, 6,7, 8, 11, & 12.

Conclusion:

As shown in the McDowell Road Evaluation Matrix, Table 4, Options MD3E and
MD2C were determined through the evaluation process to be the top two alternatives
that were carried forward into the Level II Analysis. Options MDI1E and MDI1C were
eliminated from the matrix because they did not provide relief for the flooding
problems along Oak Street and Hawes Road and, therefore, were not considered to be
comprehensive solutions.
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Spook Hill ADMP Update

Spook Hill ADMP Update

FCD 99-43

Flood Centrol District of Maricopa County

Table 4

Decision Matrix for McDowell Road Alternative Analysis

Level I Concept Analysis

Level III Recommended Alternative Report

September 19, 2002

W/P No. 99983

Option

Description

Total Cost
(inchding R'W)

R/W Cost

Capital Improvement Costs
Construction & Right-of-Way

Public Acceptince
Local & Regional

Envir tal C derations
Historical, Socioeconomic, 404 Permit,
Habitat

Multi-Use/ Recreation Considerations
Paths, Trails, Equestrian, Play Fields,
Compatbility w/Current Recreahonal Plans

Agency Acceptance
Maintenance, Liabiity
Safety, Political, Flood
Control Effectiveness

Aesthetic Considerations
Landscapmg, Visual Character,
Compatibility w/Existing
Aesthetics

Constructibility
Unlity, Traffic, Phasing,
Ease of Construction,
Neighborhood Disruption

‘Weighted Total|
Score

Ranking

MD2C

Trapezoidal Concrete Channel with
Vertical Drops. No Storm Drain in

Oak Street west of Hawes Road.
Three Basins.

$17.440.000

$4.510.000

10.0

6.0

7.0

5.0

8.0

4.0

6.0

702.00

MD3C

Trapezoidal Concrete Channel with
Vertical Drops. Storm Drain in Oak.
St and McDowell Rd. Three Basms.

$21,120,000

$5,220.000

10.0

10.0

692.00

MD4E

Trapezoidal Earthen Channel with

Vertical Drops. No Storm Dran m

Oak Street west of Hawes Road.

No Basin at 88th St and McDowell

Two Basins.

$21.070.000

$7.110.000

10.0

580.00

MD4C

Trapezoidal Concrete Channel with
Vertical Drops. No Storm Drain in

Qak Street west of Hawes Road.

No Basin at 88th St and McDowell

Two Basins.

$18.090.000

$4.290,000

597.00

Trapezoidal Earthen Channel with

Vertical Drops. Storm Drain in Oak
Street and Hawes Road. No Basin

at 88th St and McDowell Two
Basms.

$25,540,000

$8.000,000

578.00

Trapezoidal Concrete Channel with
Vertical Drops. Storm Drain in Oak
Street and Hawes Road. No Basin

at 88th St and McDowell. Two
Basins.

$20.670,000

$5,070,000

611.00

MD6E

Trapezoidal Earthen Channel with

Vertical Drops. Southwest Channel

from Oak St and Hawes Rd to

McDowell west of Sossaman. Two

Basing

$25.090.000

$9.730.000

1.0

259.00

MD6C

Trapezoidal Concrete Channel with
Vertical Drops.  Southwest Channel

from Oak St and Hawes Rd to

McDowell west of Sossaman. Two

Basins

$21.730.000

$6.880,000

1.0

233.00

Note:

Wood/Patel

Options MD1E and MD 1C are not comprehensive drainage solutions in that they do not address floodng
problems along Oak Street. Therefore, they have been removed from further consideration

Rating Point System
Worst 1-2
Poor
Average 5-6
Better 7-8

September 2002



Spook Hill ADMP Update

Level III Recommended Alternative Report

McKellips Road Alternative

Introduction:

The McKellips Road Alternative encompasses all of the options that utilize McKellips
road as their primary conveyance corridor. Based on input from the Arizona State
Land Department (ASLD), the McKellips Road options no longer pass through the
area belonging to the ASLD. The options have been modified to conform to the
current Master Plan Concept by the ASLD entitled Mesa Highlands. The following
paragraphs will provide more detail about the various aspects of the McKellips Road
alternative.

Hydrology:

The hydrologic computations performed for the McKellips Road options are
conceptual in nature and are not intended to establish design discharges for any of the
options. The discharges provided are adequate for preliminary cost comparisons and
option evaluation.

Hydraulics:
Hydraulic computations have not been performed for the channel/pipe alignments

depicted on the attached exhibits. It should be noted that the discharges shown on the
exhibits are merely the required conveyance along the depicted alignment.

Environmental Considerations:

Impacts to the environment due to the conveyance channel should be minimal due to
the existing disturbed conditions along McKellips Road. The presence of a
conveyance channel adjacent to McKellips Road would minimize private property
acquisition, residential relocations, and habitat disturbance. There are no known
cultural (historic or prehistoric) concerns identified with the McKellips Road Options.
The proposed basins would be located in areas currently undeveloped; therefore, no
business or residential relocations would be required. However, the basins will cut off
and/or obliterate several washes, impact native vegetation and possible impact waters

of the U.S., which will require mitigation.

Multi-use/Recreation Considerations:

This portion of McKellips Road has been classified as a Road of Regional
Significance; therefore multi-modal opportunities have already been identified and
planned for implementation by the County. The proposed basin located at McKellips
Road and Usery Pass Road has been identified as a planned school location. The
construction of a basin along the McKellips Road alignment would provide a multi-use

opportunity. Construction of the channel along McKellips Road may benefit access to
Red Mountain District Park.

Aesthetic Considerations:
Earthen channels would better fit with the desertscrub character of the study area as
compared to a concrete channel. Because of the undeveloped land adjacent to the

McKellips Road, the integration of the channel would be easier than in an area already
developed. Consideration should be given to keep the character of the Sonoran
desertscrub settings.

Problems:

1. The area is currently undeveloped and any flooding that is occurring is along
McKellips Road or on vacant land and is not resulting in damage to private
property.

2. There are no existing or planned drainage conveyance systems in McKellips
Road. The only drainage provision consists of small cross drainage culverts
on some of the smaller washes.

3. McKellips Road does not provide adequate cross drainage for frequent events,
which results in ponding along the north side of McKellips Road, street
flooding, sediment deposition, erosion, and maintenance problems.

4. No natural conveyance corridor exists along the McKellips Road alignment.

Solutions:
1. Reduce the magnitude of the peak discharges by utilizing strategically placed
off-line detention basins.
2. Utilize a combination of surface (channel) and subsurface (pipe) flow to
convey the more frequent and/or major discharges along McKellips Road.

Elements:

The McKellips Road options consist of separate flood control elements that can be
combined in several different ways. All detention basins are off-line, which means that
some of the flood volume bypasses the basin and the peak portion of the hydrograph is
allowed to enter the basin. The individual elements are as follows:

1. A channel/pipe along the north side of McKellips Road from 95™ Street to the
Usery Pass Road alignment.

2. An off-line detention basin on the northeast corner of McKellips Road and the
Usery Pass Road alignment.

3. A collector channel along the west side of the Hawes Road alignment from
Hermosa Vista Drive south to McKellips Road. _

4. An off-line detention basin on the northwest corner of McKellips Road and
Hawes Road.

5. A channel/pipe along the north side of McKellips Road from Hawes Road to
the Spook Hill FRS impoundment area.

Impacts:

1. The system will avoid any improvements within State Land (Mesa Highlands
Subdivision). The State Land Department has developed a master plan for its
Mesa Highlands subdivision that provides drainage corridors through the
property. This alternative will seek to incorporate the drainage elements of
this master plan. The Mesa Highlands Master Plan has not yet been approved
by the City of Mesa but the project team is using the latest information
provided by the ASLD for the drainage design in this area.

2. The peak discharge reaching the Spook Hill FRS impoundment area is
reduced.

3. The environmental impact is negligible since the drainage alignments follow
the existing street alignments.

4. 404 permits would be required.

5. No major existing drainage corridors are impacted; however, many smaller
distributary washes may be impacted.

6. The proposed basins will cut off and/or obliterate several washes, impact
native vegetation and possible impact waters of the U.S., which will require
mitigation.

7. The street drainage is improved and a 100-yr dry access to McKellips Road is
provided.

8. This option may have a positive impact on the drainage for the proposed Red
Mountain Freeway.

Exhibits:

The following exhibits detail the three configurations considered for the McKellips
Road options. Conceptual off-line detention basin volumes and discharges are shown
at key locations on the alignments. The following options were developed for both
earthen and concrete trapezoidal channels. Vertical drops have been incorporated into
the open channel options where necessary. Please note that option designations ending
in an “E” incorporate landscaped channels while option designations ending in a “C”
incorporate concrete channels.

Options MK1E and MK 1C consist of elements 1, 2, 3, & 4.
Option MK2E and MK2C consist of elements 1, 2, 3, 4, & 5.
Option MK3E and MK3C consist of elements 1,4, & 5.

Conclusion:

As shown in the McKellips Road Evaluation Matrix, Table 5, Options MK1C and
MKZ2E were determined through the evaluation process to be the top two preferred
alternatives and were carried forward into the Level II Analysis.

Wood/Patel
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Spook Hill ADMP Update Level III Recommended Alternative Report

Spook Hill ADMP Update Table 5 September 19, 2002

Floed Control District of Maricopa County Decision Matrix for McKellips Road Alternative Analvsis

FCD 99-43 Level I Concept Analysis

W/P No. 99891

. . Agency Acceptane Aesthetic Consideration Constructibility Utlity,
Environmental Considerations Multi-Use/ Recreation Considerations geney Accep © es ¢ s onstruc ty Uy,

Total Cost (including Capital Improverment Costs | Public Acceptance

L . . . ) . . Maintenance, Liability | Landscaping, Visual Character, | Traffic, Phasing, Ease of Weighted Total
i ipti R'W C . R X 404 Tras, Er tnian, Play Fi o o . . - nkin.
Option Description R/W) Cost Construction & Right-of-Way Local & Regional Historical Socmecopomlc, Perma, Pat.h_s,‘ rats, Bauesiman, ‘a? ields, Safety, Political, Flood Compatibility w/Existing Construction, Neighborhood Score Ra £
Habitat Compatibility w/Current Recreational Plans . . . .
Control Effectiveness Aesthetics Disruption

Trapezoidal Earthen Channel with
MK1E |  Vertical Drops. Basin at the NE $9.265.000 $910.000 6.0 10.0 9.0 8.0 8.0 8.0 6.0 815.0 3
comer of Ellsworth and McKellips

Rd. One Basin

-
o

_ . ) 8.0 6.0 4.0 8.0 751.0 4
Vertical Drops. Basins at Hawes Rd

and Ellsworth Road. Two Basins.

MKG3E | Trapezoidal Earthen Channel with $9.020.000 $940,000 7.0 10.0 10.0 6.0 4.0 8.0 6.0 728.0 5
Vertical Drops. Basin at Hawes Rd.
One Basin.

MK3C | Trapezoidal Concrete Channel with $6.285,000 $475,000 9.0 8.0 8.0 4.0 6.0 4.0 8.0 698.0 6
Vertical Drops. Basin at Hawes Rd.

One Basm.

Rating Point System
Worst 1-2
Poor 3-4
Average 5-6
Better 7-8
Best 9-10

e oo

Wood/Patel 55 September 2002

' MEK2C | Trapezoidal Concrete Channel with $5.620.000 $515.000 10.0 8.0
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Spook Hill ADMP Update

Culver Street Alternative

Introduction:

The Culver Street Alternative encompasses all of the options that utilize Culver Street
as their primary conveyance corridor. The following paragraphs will provide more
detail about the various aspects of the Culver Street Alternative.

Hydrology:
The hydrologic computations performed for the Culver Street options are conceptual in

nature and are not intended to establish design discharges for any of the options. The
discharges provided are adequate for preliminary cost comparisons and option
evaluation.

Hydraulics:
Hydraulic computations have not been performed for the channel/pipe alignments

depicted on the attached exhibits. It should be noted that the discharges shown on the
exhibits are merely the required conveyance along the depicted alignment.

Environmental Considerations:

Impacts to the environment due to the conveyance channel should be minimal due to
the existing disturbed conditions along Culver Street. The presence of a conveyance
channel adjacent to Culver Street would minimize private property acquisition,
residential relocations, and habitat disturbance. There are no known cultural (historic
or prehistoric) concerns identified with the Culver Street Options. The construction of
a concrete channel through the drainage corridor east of Hawes Road would eliminate
any existing natural desert riparian vegetation. The proposed basin would be located in
areas currently undeveloped; therefore, no business or residential relocations would be
required. Also, the basin will cut off and/or obliterate several washes, impact native
vegetation and possible impact waters of the U.S., which will require mitigation.

Muiti-use/Recreation Considerations:

There are no bike/multi-use trails identified along Culver Street at this time by the City
of Mesa or Maricopa County. The construction of the conveyance channel adjacent to
Culver Street and along the existing drainage corridor could provide for a east-west
trail link conpecting Usery Pass Road/Bush Highway bike route, Red Mountain
District Park, and the CAP Canal trail.
space/recreation use opportunity in an area where there are no proposed facilities.

The basin would provide an open

Aesthetic Considerations:
Earthen channels would better fit with the desertscrub character of the study area as
compared to a concrete channel. The presence of the at-grade conveyance channel

would substantially alter the character of the existing neighborhood along Culver Street
because of the contrast in scale, line, and form with the existing visual elements. The
channel would become a dominant feature in the landscape Consideration should be
given to keep the character of the Sonoran desertscrub setting at the basins. The pipe
option would minimize any change to the existing landscape character of the landscape
because it would be below ground and not visible.

Problems:

1. Culver Street has an inverted crown and is acting as a collector channel during
both frequent and major storm events.

2. Culver Street has limited capacity so properties to the south are experiencing
flooding on their properties during significant storm events.

3. There is no existing drainage system in Culver Street.

4. Culver Street is unpaved; therefore, erosion, sediment, and maintenance
problems are significant concerns..

Solutions:

1. Collect the flow in a channel/pipe and convey it to the west along the Culver
Street alignment.
2. Utilize an off-line detention basin at the intersection of Culver Street and
~ Hawes Road to reduce the peak discharge.

Elements:

The Culver Street options consist of separate flood control elements that can be
combined in several different ways. All detention basins are off-line, which means that
the majority of the flood volume bypasses the basin and only the peak of the
hydrograph is allowed to enter the basin. The individual elements are as follows:

1. A curvilinear channel from McDowell Road to the intersection of Hawes

Road and Culver Street.

2. An off-line detention basin on the northeast corner of Hawes Road and Culver
Street.

3. A channel/pipe along the Culver Street alignment from Hawes Road west to
the 74™ Street alignment.

4. An outfall channel/pipe from the intersection of Culver Street and 74® Street
south to Hermosa Vista and then west to the Spook Hill FRS impoundment
area.

Impacts:
1. The peak discharge reaching the Spook Hill FRS impoundment area is

reduced.

2. The environmental impact is negligible since the drainage alignments follow
the existing street alignments or pass through an existing drainage corridor in
a subdivision.

3. There are no significant natural drainage corridors that are impacted.

4. Since Culver Street is not currently improved, the construction costs may be
reduced. "

5. 404 permits would be required.

6. This option does not solve very many flooding problems on its own but may
be effective if combined with a McDowell Road option.

7. The proposed basin will cut off and/or obliterate several washes, impact
native vegetation, and possible impact waters of the U.S., which will require
mitigation.

Level I1I Recommended Alternative Report
T T
%

8. This option may have a positive impact on the drainage for the proposed Red
Mountain Freeway alignment since it would reduce the peak discharge
reaching the Spook Hill FRS.

The attached exhibit details the configuration considered for the Culver Street option.
Conceptual off-line detention basin volumes and discharges are shown at key locations
on the alignment. The following options were developed for both earthen and concrete
trapezoidal channels. Vertical drops have been incorporated into the open channel
options where necessary. Please note that option designations ending in an “E”
incorporate landscaped channels, option designations ending in a “C” incorporate
concrete channels, and option designations ending in a “P” incorporate underground
storm drains.

Options CS1E, CS1C, and CS1P consist of elements 1, 2, 3 & 4.

As shown in the Culver Street Evaluation Matrix, Table 6, Option CS1P has been
determined through the evaluation process to be the preferred alternative. However,
since it is apparent to the project team that an alternative along the McDowell Road
alignment is necessary in order to address the existing drainage problems and that a
Culver Street alternative will not serve any useful purpose in conjunction with a
McDowell Road alternative (since the McDowell Road alternative will address many
of the problems along Culver Street), it was decided that none of the Culver Street
alternatives would be carried forward into the Level II Analysis phase of the project.

%
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Spook Hill ADMP Update Table 6 September 19, 2002
Flood Control District of Maricopa Connty Decision Matrix for Culver Street Alternative Analysis WP No. 99891
FCD 9943 Level 1 Concept Analysis
. . . . . . . Agency Acceptance | Aesthetic Considerations Constrctibility Utlity,
Environmental Considerations Mnlti-Use/ Recreation Considerations . o . .
. . Total Cost (inclading Capital Improvement Costs | Public Acceptance | . . R . . . X . Maintenance, Liability | Landscaping, Visual Character, | Traffic, Phasing Ease of {Weighted Total| .
Option Description R'W) R/W Cost Construction & Right-of-Way Local & Regional Historical, Socwcc@mc’ 404 Permit, paﬂé’?raﬂs' Equestnan, Play_ Fields, Safety, Political, Flood Compatbility w/Existing Construction, Neighborhood Score Ranking
Habitat Compatibility w/Current Recreational Plans . . . .
Contro} Effectiveness Aesthetics Disruption
Trapezoidal Earthen Channel with
C1E Vertical Drops. Basin at Hawes Rd. $19,780,000 $4,990,000 2.0 6.0 6.0 6.0 2.0 8.0 2.0 430.00 3
One Basm.
Trapezoidal Concrete Channel with
C1C Vertical Drops. Basin at Hawes Rd. $12,040,000 $1,320,000 4.0 4.0 4.0 4.0 6.0 4.0 6.0 458.00 2
One Basm.
Concrete Pipe Along Entire
Ccip Alignment. Basin at Hawes Rd. One $4,510,000 $240,000 10.0 10.0 10.0 8.0 8.0 10.0 10.0 928.00 1
Basin.

Rating Point Systemn

Worst 1-2
Poor 3-4
Average 5-6
Better 7-8
Best 9-10
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Spook Hill ADMP Update

Level III Recommended Alternative Report

Pass Mountain Diversion Extension Alternative

Introduction:

The Pass Mountain Diversion Alternative encompasses all of the options that attempt
to divert additional runoff into the Signal Butte FRS via a system of berms and/or
channels. The following paragraphs will provide more detail about the various aspects
of the Pass Mountain Diversion Alternative.

Hydrology:
The hydrologic computations performed for the following options are conceptual in

nature and are not intended to establish design discharges for any of the options.

Hydraulics:
Hydraulic computations have not been performed for the levee/channel alignments
depicted on the attached exhibits

Environmental Considerations:

The construction of a levee/channel through the Usery Mountain Recreation Area
would temporarily impact vegetation and wildlife habitat during construction.
However, after construction, vegetation will grow and possibly flourish in the channel
due to the collected stormwater. Therefore, the channel could potentially support high
quality wildlife habitat over time. This alternative requires support from the County
and has the potential for public controversy. An Individual 404 Permit and 401
Certification would most likely be required. Because of the amount of undisturbed
area, there is a higher potential for cultural resources to be present in this portion of the
study area.

Multi-use/Recreation Considerations

Park land would be removed from recreation use during construction. There would be
potential interruption of existing trail system during construction as well. After
construction, recreation use would continue and the alignment could possibly be used
as a trail without notable modification.

Aesthetic Considerations

Construction of the levee/channel and related activities would have a temporary impact
Visibility of the
levee/channel would be low because of the existing vegetation cover adjacent to the

on the visual resources because of the removal of vegetation.
proposed alignment.
Problems:

1. The area within the Usery Mountain Park is currently undeveloped and there
are no reported flooding problem s.

Solutions:
1. Reduce the magnitude of the peak discharges in the developed areas west of
Usery Pass Road by diverting runoff into the Signal Butte FRS.
2. Fully utilize the existing capacity of the Signal Butte FRS by diverting
additional flow across the Pass Mountain Diversion and into the Signal Butte
FRS.

Elements:
The Pass Mountain Diversion Extension options consist of four separate flood control
elements, which can be described as follows:

1. An engineered natural channel extending the existing Pass Mountain
Diversion structure to the eastern edge of the Boulder Mountain Highlands
subdivision. An “engineered natural channel” is a manmade feature that is
designed to blend into the environment in such a way that it looks natural.

2. An engineered patural channel across the northern boundary of the Boulder
Mountain Highlands subdivision that discharges into a system of natural
washes. These washes carry the flow south to element 1.

3. An engineered natural channel just east of Usery Pass Road to divert
additional flow eastward to a system of natural washes. These washes carry
the flow south to element 2.

4. An engineered natural channel northwest of element 3 to capture the
remainder of the northernmost part of the Spook Hill FRS watershed and
divert it into the system.

Impacts/Results:
1. The peak discharge reaching the Spook Hill FRS impoundment area is

reduced.

2. The environmental issues need to be evaluated since high quality wildlife
habitat could be impacted.

3. The extension of the Pass Mountain Diversion to the eastern edge of the
Boulder Mountain Highlands Subdivision follows an area of disturbed
ground.

4. There are several existing drainage corridors that are impacted.

5. Vegetative conduits may be necessary to maintain a base flow in the existing
washes.

6. 404 permits would be required.

7. Maricopa County Parks Department land is impacted, which would require
cooperation and approval.

8. The Spook Hill impoundment area will experience flooding relief due to a
reduced contributing area.

9. There is a positive impact on the 100-year flood peak to the Spook Hill FRS.

10. There are minimal utility conflicts on the Pass Mountain alignments.

11. Ease of construction will reduce conflicts and construction time.

12. The options would be easy to implement in multiple stages.

13. This option may have a positive impact on the drainage for the proposed Red
Mountain Freeway alignment.

The attached exhibits detail the four configurations considered for the Pass Mountain
Conceptual discharges are shown at key locations on the
Please note that option designations ending in an “E” incorporate

Diversion options.
alignments.
landscaped channels, option designations ending in a “C” incorporate concrete
channels, option designations ending in an “R” incorporate riprap drop structures, and
option designations ending in a “V” incorporate vertical concrete drop structures.

Existing Conditions

Options PM1E and PM1C consists of element 1.

Options PM2E and PM2C consist of elements 1 and 2.

Options PM3E and PM3C consist of elements 1, 2, and 3.

Options PM4E, PM4R, PM4C, and PM4V consist of elements 1, 2, 3, and 4.

Conclusion:

As can be seen in the evaluation matrix, options PM4E, PM4R, PM4C, and PM4V
were the only options evaluated in the matrix since they provide a far more substantial
benefit than the other options. As shown in the Pass Mountain Diversion Evaluation
Matrix, Table 7, Options PM4E and PM4R have been determined through the
evaluation process to be the top two preferred alternatives and were carried forward
into the Level IT Analysis.
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