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INTRODUCTION

The Flood Control District of Maricopa County (District) is tasked with
providing flood protection to the citizens of Maricopa County. During the
District’s 40-year history, numerous flood control dams and detention basins
have been constructed, miles of channel and levee have been built,

+ significant flood hazard areas have been identified, thousands of permits

have been reviewed, and significant investment in future plans have been
made.

In the past several years, citizens and community leaders have begun to
express a modified set of expectations for the District. The message is that
the District should not waiver from its mission of flood protection, but that the
District should provide flood protection in a manner that minimizes near-term
and long-term public expenditures for flood control, while promoting solutions
that are consistent with multi-objective visions for river corridors, including
developed and open space uses. ‘

In order to meet these expectations, it was necessary for the Flood Control
District to embark on an aggressive program of planning for the watersheds
and watercourses in Maricopa County. These planning programs are focused
on resolving existing problems while developing strategies that reduce the
likelihood of creating future problems. To be successful, it is necessary for
the District to develop and implement these plans before development
occurs.

In the West Valley, many have held a vision of utilizing the Agua Fria and New
River corridors as areas where open space could be conserved, and
recreation opportunities created. This vision includes the use of trail systems
that would link park sites with commerce and neighborhoods. Mr. John F.
Long has been a promoter and spokesman for this vision, and has focused
individuals, communities, agencies, and civic organizations on an ambitious
plan called the West Valley Recreational Corridor.

With increased development pressures in the West Valley, it was necessary
to place a high priority on a master plan for the Agua Fria River. The Agua
Fria Watercourse Master Plan was envisioned as an opportunity to develop a
flood protection strategy before flooding problems became worse. Due to
ongoing activities associated with the West Valley Recreation Corridor, it
made sense for the District to evaluate how a recreation plan for the river
would work in the context of flood protection objectives.
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The Agua Fria Watercourse Master Plan takes a comprehensive look at
existing and anticipated flooding problems within the watercourse, and
develops solutions that meet the long-term flood protection objectives called
for by the citizens of Maricopa County.

This Final Recommended Plan Report is one of several technical documents
of the Master Plan. The report documents the evaluation of three plans. One
plan is a full structural plan, the next being a full non-structural plan, and the
final alternative being a plan that blends the best solutions into a joint
comprehensive plan.

1.1 Project Background

Like most of Maricopa County's major rivers, the Agua Fria is an ephemeral
river that has been dramatically changed in character by the construction of
dams and the mining of groundwater. For years, the river has been a divide
within the West Valley where occasional floodwaters flow and industrial uses
are prevalent. As the West Valley continues to grow and the Agua Fria River
Floodplain continues to be encroached, questions have arisen on the
sustainability of its flood control function and on its recreational and recharge
opportunities.

The Watercourse Master Planning Statutes of the State of Arizona provide the
District and communities with a specific authority to develop a master plan
that will allow for the long-term management of the hydraulic and sediment
system. In addition, the statute authorizes the District to consider
groundwater recharge opportunities and allow for the adoption of a specific
structural and/or nonstructural management strategy that defines the look
and feel of the watercourse for the future. As a result, the District has
retained Kimley-Horn and Associates, Inc., to develop a flood control plan
that includes evaluation of recreation, riparian restoration, transportation,
mining, development, and recharge opportunities, and analyze their impacts
on the flood control function of the Agua Fria River.

The primary purpose of the Agua Fria Watercourse Master Plan (Watercourse
Master Plan) is to establish a long-term plan for the management of the river.
The specific goals of the master plan are flood control and public safety;
including existing and proposed developed uses, conservation of habitat; and
incorporation of multi-use recreational facilities. The Watercourse Master
Plan will identify existing and potential flooding and erosion problems along
the Agua Fria River and propose management strategies for reducing the
threat to public safety. At the same time, the Watercourse Master Plan will
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identify opportunities for multiple uses of the river corridor, such as recreation
and habitat for wildlife. While not able to directly fund recreational facilities or
habitat improvements, the District is interested in identifying and
understanding multiple uses of the watercourse that are compatible with the
fundamental principles of flood control.

This Alternative Analysis Report is one of many components that make up the
Watercourse Master Plan. The Watercourse Master Plan is a series of
technical and planning documents that identify the existing conditions within
the Agua Fria watershed downstream from New Waddell Dam. The
Watercourse Master Plan is being prepared for the Flood Control District of
Maricopa County (the District). The mandate of the District is to protect the
public from flooding and flooding related erosion hazards. To that end, the
District is limited to funding flood and erosion control projects.

1.2 Agua Fria River Watershed

The Agua Fria River is over 100 miles long, extending from central Arizona
near the Town of Prescott to the confluence of the Gila River near the City of
Avondale. The river’s location is shown in Figure 1.2-1 on a State Map. The
Agua Fria River watershed is approximately 2,250 square miles in size. The
upper reaches of the watershed are located hortheast of Prescott on the
north slopes of the Granite Dells at an elevation of 5,200 feet. Accepting
runoff from the Bradshaw Mountains, the river winds approximately 65 miles
to the south/southeast through high desert rangeland. The upper river is
perennial and is fed primarily by winter storms. The upper reach of the river
discharges to Lake Pleasant, a reservoir created by the New Waddell Dam.
The Agua Fria'River downstream of the dam is ephemeral. Significant flows
are a result of runoff from localized storms or localized seepage just
downstream of the dam.

Flooding on the Agua Fria River downstream of the dam is generally the
result of runoff collecting in the river downstream of the dam. However, in
very large flood events a significant discharge from the dam is possible.

The Watercourse Master Plan encompasses the 32-mile reach from the Gila
River to the New Waddell Dam. A Vicinity Map showing the study reach is
included as Figure 1.2-2.

Between the New Waddell Dam and the Gila River, the Agua Fria River flows
through unincorporated Maricopa County and the Cities and Towns of Peoria,
Glendale, Surprise, El Mirage, Youngtown, Phoenix, and Avondale. Land
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1.3

1.4

uses along the river are varied and include undeveloped desert canyons,
residential and commercial properties, sand and gravel mines, and farms.

New Waddell Dam

The Waddell Dam was constructed in the Agua Fria River in 1927 for water
storage purposes. Runoff from the upper two-thirds of the Agua Fria River
watershed and water from the Central Arizona Project (CAP) Canal are
stored behind the dam in Lake Pleasant. In 1991, the New Waddell Dam was
constructed and replaces the Waddell Dam. The new dam was constructed
just downstream of the old dam and cuts off the upper 1,459 square miles of
the watershed. Although the dam was not constructed for the purposes of
flood control, it has excess capacity and the U.S. Army Corps of Engineers
(Corps) determined that for a 100-year flood, the dam provides a greater
degree of downstream flood protection.

Significance of Agua Fria Corridor

The Agua Fria River has helped to shape the West Valley. The abundance of
archaeological evidence suggests that the river provided for both ancient and
historic Native Americans. By redirecting the river’s water, the West Valley
has enjoyed agricultural production on a commercial scale for 100 years. By
mining the river for its sand and gravel, the West Valley has enjoyed home,
road, and community building to support a service and manufacturing
economy for 50 years.

The river is an historic north/south corridor through the West Valley, but is
slowly losing its ability to connect the communities located along its banks.
While the Agua Fria has provided much needed resources, the visual
characteristics of a river — water, distinct banks, wildlife, riparian habitat,
shade, etc. — have all been modified or sacrificed. Consequently, the general
public does not perceive the river as a “river,” nor can it appreciate the roles
the river might play in their lives. Cut off from the source of the river in the
upstream Bradshaw Mountains, the public remains largely severed from
knowledge about and connection to the river. While crossing it daily, the
public largely ignores the river because the river lacks any visual clues to
prompt an understanding of how it works. Nevertheless, the river provides
the West Valley with its most basic needs: water and shelter.

Although it is normally dry, the river is one of two primary channels for storm
water conveyance through the West Valley. The Agua Fria River and the
New River drain runoff from the West Valley to the Gila River. The peak flow
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from the 100-year regulatory storm is 50,900 cubic feet per second (cfs)
between the Agua Fria River/New River and the Gila River. The normally dry
floodplain is expected to convey a flood wave over 1,000 feet across and
approximately 8 feet deep. Given the appearance of the river and the fact
that it is normally dry, the public tends to disregard the potential destructive
force of the river. Present day development continues to encroach the Agua
Fria floodplain.

The master planning process has identified potential uses of the river that are
compétible with its primary function of floodwater conveyance. The
Watercourse Master Plan presents strategies that will allow for continued
uses of the river in a manner that will not lead to extensive public flood control
or disaster clean up costs.

1.5 Purpose of Alternative Analysis

1.5.1 Resolve Existing Flooding and Erosion Problems

The mandate of the District is to protect the public from flooding and erosion
hazards. The Alternative Analysis Report documents the investigation of
flooding and erosion hazards along the river, examines alternative solutions
to reduce the hazards, and provides preliminary recommendations for
management of the watercourse. The alternatives considered range from
traditional structural flood control alternatives to non-structural flood control
through management and policy implementation. These alternatives are
based upon system hydrology, hydraulics, lateral migration potentials, and
sediment trends of the 32-mile corridor of the Agua Fria River.

1.5:2 Identify and Incorporate Multiple Use Opportunities

A secondary objective of the project is to provide opportunities for multiple
uses within the Agua Fria Corridor. Traditional single purpose flood control
projects generally have ignored other uses within the corridor. The
Watercourse Master Plan will identify feasible opportunities for recreational
areas, trail systems, habitat enhancement areas, and groundwater recharge
throughout the watercourse, in addition to developing strategies that prO\}ide
for developed uses such as sand and gravel mining using strategies that lead
to no adverse impact. The Alternative Analysis Report identifies the overall
hydraulic sensitivity of the regulatory floodplain to the addition of trails and
vegetation. With the exception of a heavily vegetated area near the 1-10
Outlet Channel, site specific multi-use/recreational components of the
Watercourse Master Plan are not considered. Site specific hydraulic analysis
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of proposed recreational features is examined in depth to assure compatibility
with existing regulations and the goals of the Watercourse Master Plan.

1.5.3 Evaluate River Stability

River channels and floodplains are built and maintained by erosion and
deposition of sediments, and are by nature dynamic. Over time, however,
channel stability in a given reach occurs from a balance among stream flow,
channel form, inflow of sediment from the watershed, and loss of sediment to
downstream reaches. This form of stability is called dynamic equilibrium.

The Watercourse Master Plan investigates the dynamic equilibrium in each
reach of the Agua Fria River. The analysis examines the potential for
changes in channel bed slope, bank erosion, and lateral migration on a
reach-by-reach basis. The man-made and natural factors contributing to
these processes are considered in the report documentation.

1.6 Alternatives Considered

Since the 1920s, the United States has focused almost exclusively on the use
of structural flood control solutions. Likewise, the District has historically
focused predominantly on structural projects. Examples of these projects
include numerous flood control dams, channels, and diversions constructed
throughout Maricopa County.

The watersheds of Maricopa County have extensive potential for flash floods
and broad sheet flows. Consequently, the District has worked to control
watershed-based flooding that can strike at a moment's notice and impact
thousands of acres of land and tens of thousands of people. These projects
are costly both in the initial investment and in long-term maintenance costs,
yet due to the extensive area of flooding they provide significant public
benefit.

In contrast, and perhaps due to the abundance of developable land outside
the floodplain, there has been less of a need for publicly funded flood control
within the floodplains. The rivers of Maricopa County are considerably more
confined with more commonly understood flood hazards. However, the
District is concerned that, if left unmanaged, the current and future uses in
and along the river may be vulnerable to flood damage, and that will lead to
significant expenditure of public funds. Land that is isolated from the historic
floodplain and developed is generally much more confined, has significantly
lower public benefits related to development, and tends to sustain much
higher damages if the flood protection measures fail in an extreme event.
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Further, the District is aware that the extensive use of structural solutions
within the floodplain can lead to adverse impacts on other properties.

Due to these conditions, the District is interested in expanding its “tool kit” to
include additional tools, primarily non-structural flood control solutions. Non-
structural solutions are those that are focused on three primary objectives.
These objectives include:

»  Promote uses that are compatible with floodplains
»  Regulate construction practices in and around floodplains
»  Take steps to minimize flooding damages primarily related to flood-
proofing and emergency response activities
1.6.1 Structural Alternative

As previously stated, structural flood control alternatives are the traditional
approach to flood control. Typical structural alternatives include engineered
levees, fill, bank protection, flood control dams, channelization, and grade
control structures. Their purpose is to protect existing and future residents
from a specified flood event (generally the 100-year flood), and the possible
damages associated with potential lateral migration of the river.

Structural means of flood control are popular for resolving flooding or erosion
problems in site-specific locations. In some cases, a structure may be the
only reasonable means to protect existing structures or other infrastructure.

1.6.2 Non-structural Alternative

Non-structural flood control alternatives go beyond traditional flood control
tools to protect existing and future residents from the 100-year flood event
and the potential lateral migration of the river. This approach defines the land
area or watercourse necessary to allow for natural river dynamics to occur
over time. The overall strategy of non-structural flood control is to reduce the
number of existing structures within this Lateral Migration Erosion Hazard
Zone and limit future structural encroachment within this zone. This non-
encroachment strategy is implemented through zoning ordinances, land use
planning, property acquisition, vegetation management, and drainage
management.

Non-structural flood control has several overall advantages: the river is left in
a more natural state, up-front costs and maintenance costs are generally low,
and the visual/recreational characteristics of the river are left intact or
enhanced.
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1.6.3 Recommended Alternative

This approach allows for the use of both structural and non-structural
alternatives. The Agua Fria River has been divided into one to two-mile
subreaches with similar characteristics. A particular approach may work well
in one river subreach but not in another. Using a subreach-by-subreach
approach allows for the evaluation and selection of flood control alternatives
in similar areas. Specific areas of existing flooding or erosion hazards were
identified in the development of the Alternative Analysis Report. In some
cases, a traditional structural solution is required to protect existing
structures. In other areas, limiting encroachment of the river by non-
structural methods is a more desirable mechanism for protecting the public.
The flood/erosion control solutions considered in the Alternative Analysis
Report were carried forward for further analysis and refinement in this Final
Recommended Plan Report.
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EXISTING CONDITIONS

2.1
2.1.1

River Reaches

Introduction

For planning purposes, the river is divided into three general reaches. These
reaches are further divided into shorter subreaches based on uniformity of
land use and uniformity of visual characteristics. Most subreaches are one to
two miles long.

Lower Reach - The Confluence of New River to the Confluence of the Gila
River

From the New River confluence to Lower Buckeye Road, the Agua Fria River
has been extensively channelized. The river is contained by levees from
approximately Indian School Road to below MC 85. The levees were
designed and constructed by the Corps to contain the standard project flood
(SPF). This reach contains several grade control structures. With the
exception of some utility crossings, bridges, and power pole bases, there is
no development within the levees. Numerous agricultural fields are located
within the floodplain downstream of MC 85.

Middle Reach - Bell Road to the Confluence of the New River

Numerous sand and gravel mines within the floodplain and floodway
characterize this reach. Residential development is common up to the
boundary of the floodplain. New residential subdivisions are planned or
under construction within the flood fringe. This reach is constricted and well
incised.

Upper Reach - New Waddell Dam to Bell Road

At this time, the upper reach is generally undeveloped desert from the dam to
Jomax Road. The area from Jomax Road to Bell Road has several large
sand and gravel mines within the floodway and flood fringe. Residential
development has occurred in the lower portion of this reach, primarily on the
east overbank area. Some of the residential developments have encroached
the historic floodplain. Several other residential developments on both sides
of the river are in the planning stages.
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2.1.2

2.1.3

Confluence of Gila River to Confluence of New River

Cultural/Historical

John F. Long was a World War Il veteran who started Maryvale, a community
that would provide homes for young families and a place for their recreation,
employment, and shopping in one given area. He purchased 2,000 acres (in
an area near what is now Camelback Road and Grand Avenue) from farmers
and created a low cost family housing area at a rapid rate. At one point,
Maryvale houses went up at a rate of 20 a day and sold at a rate of 100 a
week. His Maryvale subdivision planning, construction methods, tools, and
mass production techniques have been adopted by builders and engineers to
house people all over the world. With Ronald Reagan and Buster Keaton
promoting the homes, John F. Long arguably did more than any other builder
to make the American dream available.

Confluence of Gila River to Broadway Road

Land Use

Portions of this subreach are located within the City of Goodyear, the City of
Avondale, and unincorporated Maricopa County. Land use along the Agua
Fria River is entirely agricultural.

Visual Characteristics

The confluence of the Agua Fria River and Gila River represents one of the
most scenic areas along the Agua Fria. A portion of the channel is reserved
as a retention area. Lush hydric riparian wetlands with reeds, willows, and
cattail transition into mesic riparian areas with mesquite bosques and
cottonwoods. A large amount of tamarisk is also noted. Vast areas within the
floodplain are agricultural areas. The Estrella Mountains form a spectacular
background.

Flooding

Both the Agua Fria and the Gila Rivers affect the confluence region. The
limits of the Gila River floodplain extend north to the vicinity of Broadway
Road. Therefore, the floodplain in this subreach may be inundated by flows
from either river. Citizens in this reach are concerned about backwater
flooding resulting from the Agua Fria draining into the Gila. Additionally, there
are two new flood control channels being proposed that will bring drainage
from the east into the Agua Fria River.
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Vegetation and Habitat

The confluence area includes significant vegetation, primarily resulting from
irrigation tailwater and a generally elevated groundwater table. The
vegetation provides habitat for birds and other small mammals. The adjoining
land use is predominantly agricultural, most of which is within the Agua Fria
or Gila floodplain. Citizens in this reach are concerned about backwater
flooding resulting from the Agua Fria draining into the Gila. Additionally, there
are two new flood control channels being proposed that will bring drainage
from the east into the Agua Fria River.

Groundwater Recharge

Three and one-half miles west of the lower Agua Fria lies the City of
Goodyear Soil Aquifer Treatment (SAT) facility. This project is permitted to
recharge treated effluent up to 3,360 acre-feet per year for 20 years through
basins.

Sand and Gravel

There is one sand and gravel operation within this subreach of the Agua Fria
River. This active operation at Broadway Road on the west side of the river is
within the regulatory floodway and flood fringe.

2.1.31 Broadway Road to MC 85
Land Use
This subreach is located within the City of Avondale and unincorporated
Maricopa County. Land use between Broadway and Lower Buckeye Roads
is mostly vacant except for some nearby agricultural fields. North of
Broadway Road, the river is leveed on the west side. Outside the west levee
there are residential developments. On the east side, land use is a mixture of
vacant, agricultural, residential, industrial, and commercial.
Flooding
The west side of the river is protected from flooding by the levee. On the east
side, development is outside the 100-year floodplain. Lower Buckeye Road
is an at-grade crossing and has experienced flooding during heavy storms.
Sand and Gravel
There are no active sand and gravel operations within this reach of the Agua
Fria River.
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2133

MC 85 to I-10
Land Use

This subreach is almost entirely within the City of Avondale. A small portion
of the southern end is in unincorporated Maricopa County. Levees extend
along the entire subreach on both sides. Land use outside the levees
between MC 85 and I-10 is primarily agricultural or vacant. The Southern
Pacific Railroad (SPRR) is adjacent to the north side of MC 85/Buckeye
Road.

Coldwater Park is located north of MC 85 outside the west levee.

Visual Characteristics

The river has a floodplain area with structured levees along both banks.
Large electric pylons on large concrete bases run along the corridor as a
dominant feature. Also dominant is the railroad bridge. The floodplain is
sparsely vegetated with ephemeral type species. Areas along the riverbed
with localized surface run off are more vegetated. Coldwater Park abuts the
river corridor and provides relief from the stark character of the levees.

Flooding

The Litchfield detention basins drain from the west to the Agua Fria in the
vicinity of Van Buren Street. However, these basins are oversized and are
not expected to impact flooding in the Agua Fria River.

The |-10 Outfall Channel drains to the Agua Fria River on the east side. No
historic flooding problems have been recorded at these locations, although
this area could be subject to flooding from large inflows during heavy storms.
Flooding would be limited to within the levees and backwater effects within
the [-10 Outfall Channel area.

Sand and Gravel

There are no active sand and gravel operations within this reach of the Agua
Fria River.

I-10 to Indian School Road
Land Use

This subreach is located within the City of Avondale and unincorporated
Maricopa County. It is leveed on both sides of the river. Outside the levees,
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land use between |-10 and Thomas Road has heavy residential development
on the west side and a mix of vacant, agricultural, and residential/commercial
development on the east side. Between Thomas and Indian School Roads,
there is heavy industrial use (sand and gravel operations) adjacent to the
levees. Further east are fully developed residential areas and open space.

Visual Characteristics

This portion of the river is channelized with structural levees on either side.
The floodplain is flat and nondescript. Ephemeral channel vegetation is
sparse and scattered. An outflow channel leads into the Agua Fria, south of
the 1-10 freeway. Portions of the channel subject to this flow are well
vegetated and show a riparian character. New construction is seen on the
west bank of the river.

Flooding

Both sides of the river are protected from flooding by the levees.

Groundwater Recharge

The City of Avondale recharge facility is located north of McDowell Road, just
outside the east levee. The facility is permitted to recharge up to 10,000
acre-feet per year for 20 years. This facility is recharging Avondale’s
allocation of CAP and SRP waters using infiltration basins. The water is
delivered though SRP’s Grand Canal and purified in the constructed wetlands
at the Crystal Gardens subdivision.

Sand and Gravel

There are no active sand and gravel operations within the southern portion of
this reach; however, the northern portion is heavily mined. There are two
large sand and gravel operations extending from Thomas Road to Indian
School Road. These active operations, one on each side of the river, are
protected by levees and are outside the 100-year floodplain.

2.1.34 Indian School Road to Confluence of New River
Land Use
This subreach is located within the City of Avondale, City of Phoenix, and
unincorporated Maricopa County. The west levee terminates north of Indian
School Road. Sand and gravel operations are located on the west side of the
river outside the 100-year floodplain.
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On the east side, the levee extends further north and connects to the
Camelback Ranch levee. Outside the east levee, land use includes vacant
land, agricultural, open space, and residential development, including the
planned Camelback Ranch and the Villa de Paz developments. Additionally,
there are sand and gravel operations and agricultural uses on the east side.

Visual Characteristics

The confluence of Agua Fria River and the New River at Camelback Road
includes a vast floodplain with scant vegetation. There is indication of heavy
ATV use in this area.

Flooding

This subreach is subject to flooding from the New River. In addition, runoff
enters the Agua Fria River from Colter Channel just north of Camelback
Road. The east side is protected along the entire subreach by the levees; the
west side has no levee north of Indian School Road.

Sand and Gravel

This subreach of the Agua Fria River is heavily mined. The active sand and
gravel operation, which extends from Indian School Road to Camelback
Road on the west side of the river, is outside the 100-year floodplain.
However, there are mining pits extending from Indian School Road to
Camelback Road within the regulatory floodway. These pits appear to be
inactive, but may now be a part of the operation to the west. Additionally,
there is a mining pit on the east side of the river just north of Indian School
Road that is outside the 100-year floodplain.

There are three active sand and gravel operations at the New River
confluence. These operations extend from Camelback Road to Bethany
Home Road on the west side of the river and are within the flood fringe.

Confluence of New River to Bell Road

Cultural/Historical

As a consequence of the Homestead Act (1862) and the Desert Land Act
(1877), 640-acre homesteads were the norm in the West Valley in the early
20" century. Taking advantage of rich alluvial soils, level land, and
sophisticated technology to deal with desert conditions, West Valley farm
productivity rivaled California in citrus, fruits, and nuts for eastern markets.
The desert’s unique conditions for cotton production enticed large corporate
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farmers during World War | when usual supply sources were cut off. Large-
scale corporate farming gave rise to the need for farm laborers. Farm labor
communities sprinkled throughout the West Valley reflect that demand.

El Mirage, located on the west bank of the Agua Fria River just south of what
is now Bell Road, began as a Mexican migrant labor camp. The 1995
population of 5,335 was still three-quarters Hispanic and their heritage is
reflected in the town’s celebrations. Founders Day is celebrated in March
with a parade, fiesta, and carnival. Cinco de Mayo and Fiestas Patrias are
both feted.

Before a bumper crop of houses sprouted in Sun City, the area had produced
two significant crops of note. In 1908, R.P. Davie began experimental sugar
beet production in Marinette. When the soil was found to be inadequate to
sustain production, the land was sold to the Southwest Cotton Company for a
million dollars. The land was then sold in 1936 to the J.G. Boswell Cotton
Company. In 1956, Boswell went into partnership with Del Webb and then
sold the land to the Del Webb Corporation. It was the Del Webb Corporation
that took a gamble in experimentation with the concept of financing retirement
and age segregation. Sun City was built on the retirement community model
created by Youngtown, Arizona, and became the first fully master-planned,
age-segregated community. ‘

Confluence of New River to Glendale Avenue
Land Use

This subreach is located within the City of Glendale, a portion of Luke Air
Force Base, and unincorporated Maricopa County. Land uses in this
subreach consist of vacant land and sand and gravel operations.

Flooding

Because of lack of development, current flooding concerns in this subreach
are limited to localized problems within the sand and gravel operations.

Groundwater Recharge

The City of Glendale West Artificial Recharge Facility is located just north of
the confluence with New River, on the east bank. This pilot project was
recently constructed and will recharge up to 10,000 acre-feet over a two-year
period. This facility will utilize basins, trenches, vadose zone wells, and
injection wells to recharge treated effluent. (Vadose zone wells deliver water
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to the unsaturated interval between the land surface and the water table.
Injection wells deliver water directly to an aquifer, below the water table.)

Sand and Gravel

There is one sand and gravel operation just north of Bethany Home Road on
the east side of the river. This active operation is within the flood fringe.

Glendale Avenue to Olive Avenue
Land Use

This subreach is located within the City of Glendale, the City of El Mirage,
and unincorporated Maricopa County. Land use in this subreach is industrial.
There are active sand and gravel operations along the entire subreach.
Additionally, the City of Glendale's municipal airport, landfill, recycling facility,
and wastewater treatment plant are in the vicinity.

Visual Characteristics

A lush riparian area is created along the western edge of the river channel
where water flows in from the Airline Canal and Dysart Drain further north. A
high occurrence of desert broom and tamarisk is noted along the drainage
area. Sand and gravel operations exist on the east floodplain. Apart from the
drainage-ways, the river channel is vegetated with scattered ephemeral
channel type vegetation. Indications of heavy ATV use and equestrian use
are observed.

Flooding

Northern Avenue is an at-grade crossing and is subject to flooding during
heavy storms. Because of lack of development, flooding in the remainder of
this subreach is limited to localized problems within the sand and gravel
operations.

Sand and Gravel

This subreach of the Agua Fria River is heavily mined. There is a large active
operation extending from Glendale Avenue to Northern Avenue that is within
the regulatory floodway and flood fringe. There are two active operations
midway between Northern Avenue and Olive Avenue, one on each side of the
river. The operation on the west side is outside the 100-year floodplain, while
the operation on the east side is within the flood fringe.
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2143 Olive Avenue to Cactus Road
Land Use
This subreach is located within the City of EI Mirage, the Town of Youngtown,
and unincorporated Maricopa County. Land use in this subreach is mostly
residential and vacant. The Pueblo El Mirage Country Club and golf course
is located between Peoria Avenue and Cactus Road, as well as the El Mirage
Wastewater Treatment Plant.
Visual Characteristics
A residential community (Youngtown) adjoins the river very closely, protected
by a steep embankment. The community has been designed in such a way
that its recreation areas adjoin the river. However certain design elements
like roads, fences, and non-native planting materials deviate from the river’s
natural landscape character. The river corridor has been used as a
continuous uninterrupted space for unattractive power transmission lines that
dominate the landscape.
Sand and Gravel
There are no active sand and gravel operations within this subreach of the
Agua Fria River.

2144 Cactus Road to Grand Avenue
Land Use
This subreach is located within the City of El Mirage on the west side and the
Town of Youngtown on the east side. Land use in this subreach is vacant,
residential, and industrial. Residential developments, existing and planned,
line both sides of the river. The El Mirage Landfill is located on the west side,
south of Grand Avenue.
Visual Characteristics
Visual characteristics are similar to those of the previous subreach.
Residential areas in Youngtown include adjacent recreation that conflicts with
the natural characteristics of the river. Power transmission lines continue to
dominate the landscape.
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. Flooding

As noted below, the El Mirage Landfill has experienced flooding problems
from the Agua Fria River in the past, including losing a portion of the landfill
during heavy flooding.

El Mirage Landfill

This is easily the most problematic subreach within the study area. The
parallel bridges at Grand Avenue and the railroad provide a relatively narrow
opening. Flow is constricted through the opening, causing velocity to
increase. This leads to increased potential for erosion of the channel bed
and the riverbanks downstream of the bridges. The west bank is formed by a
closed (not currently in operation) landfill. The landfill embankment rises
approximately 30 feet above the channel bed at a steep slope. The landfill
embankment is protected to a certain extent from stream erosion by dumped
concrete riprap.

Little factual information is known about the landfill. Portions of the landfill
washed away during a 1980 storm event. The existing riprap was added
after the storm. It is not possible to determine at this time if the riprap is

. adequate to protect the landfill in a 100-year storm. The adequacy of the
riprap will ultimately be dependent on the depth to which it is buried below the
channel bed. Definitive records of the riprap construction were not located
during a record search. The true footprint of the landfill is also indeterminate.
It is possible that portions of the landfill are buried within the main channel. It
may be necessary to perform field investigations, such as drilling, to
determine the extent of the landfill and the adequacy of the erosion
protection. ‘

Sand and Gravel

There are no active sand and gravel operations within this subreach of the
Agua Fria River.

2.1.4.5 Grand Avenue to Bell Road
Land Use

This subreach is located within the City of El Mirage, the Town of Youngtown,
the City of Surprise, and unincorporated Maricopa County. Sand and gravel
mining is the predominant land use in this subreach, heavy residential
development, including Sun City, flanks the mining operations.
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Visual Characteristics

The west bank is dominated by the El Mirage landfill. The landfill
embankment rises approximately 30 feet above the riverbed. It is armored
with what consists of broken pieces of concrete rubble. The rubble is easily
identified as pieces of pipe, concrete slabs, sections of curbing, and small
structures. Power transmission lines continue to dot the landscape.

Flooding

The focus of flooding concerns in this subreach is the constriction of the river
at the Grand Avenue and parallel Santa Fe Railroad (SFRR). It is believed
that breakout of flow occurs on the west side during the 100-year flood. On
the east side, the Sun City Drain conveys runoff from Sun City west of Del
Webb Boulevard to the Agua Fria River along the north side of Grand
Avenue.

On the west side, Lizard Acres Wash drains to the Agua Fria River north of
Greenway Road.

Groundwater Recharge

The City of Surprise’s South WWTP lies two miles west of the Agua Fria
River between the alignments of Greenway Road and Thunderbird Road.
This facility is permitted to recharge up to 3,584 acre-feet per year for 20
years of treated effluent through constructed basins.

Sand and Gravel

This subreach of the Agua Fria River is heavily mined. There is a very large
sand and gravel operation extending from Grand Avenue to Bell Road. This
active operation, which spans both sides of the river, is within the regulatory
floodway and flood fringe.

2.1.5 Bell Road to New Waddell Dam

Cultural / Historical .

Storing, diverting, channeling, and delivering water to where it is needed has

been the major story of West Valley growth. Small amounts of water were

diverted from the Agua Fria River for mining operations in the early 1890s in a

variety of creek districts (Humbug, Peck, Walker, and Big Bug). The first

major plan to use Agua Fria water for irrigated agriculture was hatched in

1888 by the Agua Fria Water and Land Company. Plans called for a series of
/ dams and canals to irrigate 100,000 acres of land. The Agua Fria
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Construction Company, headed by William Beardsley, contracted to build the
masonry water storage dam and canal.

New Waddell Dam is the primary artifact reflecting the history of watering the
West Valley. Beardsley died in 1925, leaving Carl Pleasant as head of the
project. Six hundred laborers and their families (perhaps a thousand people)
lived in an area nearby called Camp Pleasant. They completed the diversion
dam, excavated the rest of the Beardsley Canal, and built a storage dam.
The dam was eventually called Waddell Dam to honor Donald Waddell, the
dam’s financial advisor. Upon completion, Waddell Dam was the largest
concrete, multiple arch dam in the world. It functioned for the West Valley for
50 years. When the New Waddell Dam was constructed, the old dam was
submerged. New Waddell Dam, with a clay core and layers of sand, gravel,
and rock, also added hydroelectric power generation and enlarged the
recreational aspects of the lake.

The 33-mile Beardsley Canal required a variety of engineering solutions to
carry the water through different terrain, best exemplified by the bridged
flume used to carry water across the Agua Fria River. Repairs and
maintenance have been conducted since 1935, so only the location remains
historic.

Bell Road to Beardsley Road
Land Use

This subreach is located within unincorporated Maricopa County, but is
flanked on the west side by Sun City West and on the east side by the City of
Surprise. Land use in this subreach is residential and iricludes the Coyote
Lakes residential golf course community along the entire east side.

Visual Characteristics

This is an urbanized area. Residential communities are located adjacent to
the river. Flood protection embankments are fairly high along the west bank,
south of the Bell Road Bridge. The Coyote Lakes subdivision is protected by
a levee on the east bank, north of the bridge. The floodplain is very wide and
indistinctive with typical xeric/ephemeral type vegetation scattered
throughout.
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Flooding

On the east side of the river, Coyote Lakes has encroached within the
floodplain. It is protected from flooding by a levee, and there is vacant land
within the remainder of the flood fringe. On the west side, the McMicken
Dam Outfall Channel drains to the river south of Beardsley Road.

Sand and Gravel

There are no sand and gravel operations within this subreach of the Agua
Fria River with the exception of one pit located just below Beardsley Road on
the east side of the river. This pit, which belongs to the operation located just
north of Beardsley Road, is outside the 100-year floodplain.

2.1.5.2 Beardsley Road to Pinnacle Peak Road
Land Use
This subreach is located within unincorporated Maricopa County. The City of
Peoria boundary is about one-half mile to the east. Land use is nearly fully
developed residential within the Peoria city limits on the east side. The
Citizens’ Utilities Wastewater Treatment Plant is located near Beardsley
Road. On the west side, there are isolated residential developments in the
southern portion and vacant land in the northern portion. Within the river,
there are large sand and gravel mining operations.
Visual Characteristics
The floodplain is flat and broad with heavy sand and gravel mining activity on
the north and south sides. Residential areas adjoin the corridor at a distance.
Suburban areas lie towards the east and more rural areas to the west of the
river. Typical ephemeral channel vegetation includes snakeweed and
creosote.
Flooding
There is an at-grade crossing of the river at Rose Garden Lane. This road is
flooded during heavy storms and isolates residents on the west side of the
river.
Groundwater Recharge
Two recharge facilities are located on the east side of the river just north of
Beardsley Road: the Del Webb Sun City West and City of Peoria Beardsley
recharge facilities. Both facilities are outside the Agua Fria River floodplain.
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These projects have been permitted for 20 years and recharge effluent
through constructed basins. Sun City West and the City of Peoria recharge
facilities are permitted to recharge up to 3,042 and 2,470 acre-feet per year,
respectively.

Sand and Gravel

The southern portion of this subreach is heavily mined. There is a sand and
gravel operation between Beardsley Road and Rose Garden Lane spanning
both sides of the river. This active operation is within the regulatory floodway
and flood fringe.

There is an operation on the west side of the river extending from Rose
Garden Lane to north of Deer Valley Road. This active operation is outside
the 100-year floodway. To the west of this operation, there is an active
mining operation across the Deer Valley Road Alignment on the west side of
the river. This operation is within the regulatory floodway and flood fringe.

Pinnacle Peak Road to Jomax Road
Land Use

This subreach is located within unincorporated Maricopa County. The City of
Peoria boundary is more than a mile to the east. There is a large sand and
gravel mine north of Pinnacle Peak Road on the east side. The area is
predominantly undeveloped except for isolated residential areas south of
Jomax Road.

Visual Characteristics

The river channel is incised, evident from the eroded banks seen on either
side. The riverbed is rocky and is well vegetated by riparian species.
Scattered clumps of palo verde and mesquite trees grow with creosote,
snakeweed, and desert broom. Saguaros are seen to grow in the higher
areas. A wide variety of wildlife is observed. A sand and gravel mine is
located south of Jomax Road. Visual variety created by the river alignment,
the vegetation and textures make this a very interesting stretch of the river.
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Flooding

Twin Buttes Wash drains to the Agua Fria River on the west side, just south
of Happy Valley Road. Immediately south of the Twin Buttes Wash
confluence, Hatfield Road crosses the river at grade. This road crossing
could be impacted by flooding of the Agua Fria or Twin Buttes Wash.

Caterpillar Tanks Wash drains to the Agua Fria River south of Jomax Road.

Sand and Gravel

There is one sand and gravel operation in the southern portion of this
subreach. This active operation is north of Pinnacle Peak Road on the east
side of the river and is within the flood fringe.

Jomax Road to Dixileta Drive Alignment
Land Use

This subreach is located within unincorporated Maricopa County and the City
of Peoria. The area is generally undeveloped, with isolated residential
housing near Jomax Road and agricultural uses on the east side south of the
Dixileta Drive Alignment. There are two sand and gravel mining operations in
this subreach.

The Marinette Heading Canal is located on the east side at Jomax Road.
Additionally, Calderwood Butte, a highly disturbed rock outcropping with
Native American ruins is located north of Jomax Road on the east side of the
river.

" Visual Characteristics

Wide sandy expanses of the floodplain adjacent to rock outcroppings
dominate the immediate vicinity of Calderwood Butte. The rock outcropping
is fairly unique in terms of its color and the manner in which it borders the
floodplain. Such outcroppings are rare along the river. However, the current
usage of the area includes ATV users and an unofficial target range. The
target range creates a menace in terms of safety and trash accumulation.
Remains of the historic Marinette Heading Canal can be seen at the base of
the butte. Dumped concrete rubble was used to reinforce the outer bank of
the canal.
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Flooding

Jomax Road is an at-grade crossing and would be inundated during a major
storm. Several washes drain to the river on the east side within this
subreach.

Groundwater Recharge

The Central Arizona Project (CAP) has begun construction of a groundwater
recharge facility in the upper reach of the Agua Fria. It is a permitted facility,
with managed and constructed components known as the Agua Fria
Recharge Project (AFRP). The AFRP will be capable of recharging up to
100,000 acre-feet per year of CAP water for 20 years.

CAP delivers water to the facility through the blow-off structure in the CAP
siphon under the Agua Fria River. The water from the siphon flows through
the managed portion of this facility for four miles to Jomax Road. The volume
of water discharged from the siphon is metered and monitored as it flows
downstream and infiltrates into the riverbed. At the southern termination of
this managed reach, basins are being built to capture and recharge the water
that has not infiltrated or been lost to evapotranspiration through the
managed reach. These basins are to be developed within the Agua Fria
floodplain, but outside the main flow channel. The facility is anticipated to
store excess CAP water for future recovery and use.

Sand and Gravel

There are two sand and gravel operations near the Pinnacle Vista Drive
Alignment on the west side of the river. The operation to the south is outside
the 100-year floodplain. The active operation to the north is encroaching
upon the flood fringe. There is an active operation at the Dixileta Drive
Alignment on the west side of the river that is outside the 100-year floodplain.

Dixileta Drive Alignment to the CAP Canal
Land Use

This subreach is located within unincorporated Maricopa County and the City
of Peoria. The area is undeveloped with some agriculture on the east side
north of the Dixileta Drive Alignment. The Beardsley Canal crosses the river
just south of the CAP Canal crossing.
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‘ Visual Characteristics

The most dominant feature in the vicinity of Jomax Road is a citrus grove.
The continuous rows of bright green foliage create an interesting foreground
for the mountainous backdrop. The transition to the upland areas is evident
from the higher occurrence of rock outcroppings and Saguaros. Beardsley
Canal is visible in the foreground as a bench. Metal irrigation pipes greatly
contrast with the surrounding landscape.

The river profile is fairly indistinct near the CAP canal, and is more constricted
on the north side than on the south. An interesting feature that dominates the
area is the Beardsley Canal Bridge crossing over the river via a unique
arched metal bridge. Vegetation is typically xeric/mesic. Natural landforms in
the vicinity of the bridge are altered by concrete construction related to the
bridge crossing. Typical floodplains and flats dominate the field of vision.

Flooding

Flooding concerns are minimal in this subreach due to current undeveloped
conditions. Several washes drain to the river on the east side.

‘ Groundwater Recharge

The managed reach of the CAP’s recharge facility crosses this subreach.
Being a managed reach, it will appear as a natural stream course. At the
present time, CAP intends to maintain the reach intensively. Brush and trees
are being removed to reduce water loss to evapotranspiration. Removing
vegetation from the channel also permits the water to move through the
channel more rapidly, reducing infiltration. The objective in any permitted
groundwater recharge facility is to maximize the recharge credits. Water
recharged in the managed reach is eligible for only half the recharge credits
of a constructed facility. The more water transported to the constructed
portion of the facility, the higher the recharge credits.

Sand and Gravel

There are no active sand and gravel operations within this subreach of the
Agua Fria River.
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2.1.5.7

CAP Canal to Cloud Road
Land Use

This subreach is located within the City of Peoria, except for a small portion
at the CAP Canal that is in unincorporated Maricopa County. The area is
primarily undeveloped. A gravel road extension of the Carefree Highway
Alignment crosses the river and ends on the west bank. Canyon Raceway is
south of the Carefree Highway extension about one-half mile to the east.
Additionally, the Pleasant Valley Airport is located two miles east of the river
along the Carefree Highway extension. Finally, an explosives company has
leased land along the river within this subreach.

Visual Characteristics

This stretch of the river contains wide floodplains defined by fairly prominent
benched banks. Xeric riparian vegetation dominates the floodplains and flats.
Occasional interesting rock outcrops occur in the midground. Cowtown and
Canyon Raceway are adjacent to the river. Waddell Dam appears to the
north.

Flooding

Flooding concerns are few in this subreach due to current undeveloped
conditions. Cowtown (along the west bank) is a concern because it could be
cut off during active flooding of the Agua Fria River. Several washes drain to
the river in this subreach.

Sand and Gravel

There are no active sand and gravel operations within this subreach of the
Agua Fria River.

Cloud Road to New Waddell Dam
Land Use

This subreach is located within the City of Peoria. The area is primarily ‘
undeveloped. SR 74 crosses the river a mile south of the New Waddell Dam.
North of the dam are Lake Pleasant, the Maricopa County Lake Pleasant
Park, and the Lake Pleasant Visitor Center and Museum. South of the dam
on the east side is Hank Raymond Lake. The Beardsley Canal and Waddell
Canal straddle the river on the east side.
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Visual Characteristics

The river is a deeply incised channel defined by rock cut banks. Itis a
spectacular area with interesting rock formations interspersed with abundant
hydric/mesic riparian vegetation. Pools of water stand within the rocky bed of
the river with large rocky boulders in between. Bulrushes, grasses, reeds,
and other riparian species are abundant. Saguaros occupy the elevated
rocky areas. Increased wildlife activity is observed.

Flooding

Flooding concerns include discharges from the New Waddell Dam and from
Morgan City Wash, located on the east side of the river, south of the dam.
Morgan City Wash is crossed by the Bypass Road near its confluence with
the Agua Fria River.

Sand and Gravel

There are no active sand and gravel operations within this subreach of the
Agua Fria River.

Final Recommended Plan Report 29 FCD 99-24
Agua Fria Watercourse Master Plan November 2001




MULTIPLE USE OPPORTUNITIES

3.1
2.1.1

The Agua Fria River was a primary transportation corridor to both Native
American and early settlers in the area. Hundreds of years have passed and
transportation methods have changed considerably, but the rivers are once
again the focal point of the West Valley. The Watercourse Master Plan
recognizes both the importance of protecting the public from the hazards of
flooding and the recreation potential for current and future residents.

The Agua Fria River supports a range of diverse economic and transportation
activities and is a tremendous resource to the West Valley. Each of the seven
jurisdictions through which the river passes would benefit from a multiple use
corridor that provides flood control, but also allows open space and recreation
experiences as well as functional uses such as recharge and sand and gravel
mining.

Population within one mile of the Agua Fria River is projected to increase
104% between 2000 and 2020. The largest percentage increases are
anticipated as areas in north Peoria and west Glendale develop. Other
substantial population increases are projected for Phoenix and Avondale.
Litchfield Park, which is not adjacent to the river but within the one-mile
boundary of the river, is also projected to experience substantial population
increases. In addition to increases in population, increases in retail, service,
and industrial employment are also projected within one mile of the river.
These employment increases will strengthen the desire to access retail and
other destinations from the river, as well as the desire to enhance these types
of land uses and more thoroughly integrate them into the community.

A range of multi-use opportunities was evaluated along the river corridor
including groundwater recharge, sand and gravel mining, recreation, wildlife
habitat, landscape enhancement, and cultural/historical interpretation. These
opportunities are summarized below.

Groundwater Recharge

Introduction

The Watercourse Master Plan identifies and develops alternative plans for
providing flood control along the Agua Fria River. An additional aspect of the
proposed Master Plan is evaluating the potential development of groundwater
recharge facilities along the Agua Fria River corridor. Recharge is the
process of adding water to an aquifer system either through the infiltration of

Final Recommended Plan Report 30 FCD 99-24
Agua Fria Watercourse Master Plan November 2001




3.1.2

water from land surface, or injection into the subsurface via wells. Figure
3.1-1 shows potential water suppliers along the river corridor. Some of the
suppliers shown are already providing water to recharge projects.

Groundwater is an important natural resource for domestic drinking water,
agricultural irrigation, and industrial uses in the Salt River Valley. Historic
pumping has depleted the groundwater system throughout much of central
Arizona, including those areas around the Agua Fria River below New
Waddell Dam. Water levels have declined significantly, which has resulted in
increasingly limited water supplies, the deterioration of water quality, land
subsidence, and development of earth fissures. Groundwater replenishment
would become a significant attribute of the Watercourse Master Plan if
recharge of renewable water sources were possible.

Benefits of Recharge

Groundwater recharge and recovery can be used to increase a water_
supplier's physical access to water supplies and can also be used to provide
administrative access to water within Arizona’s Active Management Areas
(AMA). Recovery of stored water can provide a well owner with the legal
authority to pump wells without having to secure a groundwater right.
Recovery of stored water can, depending on-its source, serve to alter the
legal character of a pumping well from mined groundwater to a renewable
water supply such as CAP water or effluent. This can assist a water provider
or developer in meeting the Assured Water Supply Rules, which require the
use of renewable water supplies.

Recharge/recovery programs may also serve to decrease infrastructure
costs. Accounting for recovered water does not require that the molecular
water be recovered. Recovery can occur at a distance from the stored water
and in closer proximity to the end uses, as long as recovery well criteria are
met. For example, a CAP subcontractor could store water in a recharge
facility near the Hayden-Rhodes Aqueduct (commonly referred to as the CAP
Canal). If the groundwater supplies are still physically available, the stored
water could then be recovered at considerable distance from the canal from
either existing or new wells within its service area. Under such a program,
the cost of constructing the infrastructure to convey raw CAP water to the
point of use could be avoided.
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3.1.3 Regulatory Framework

The Arizona Department of Water Resources (ADWR) governs the
assessments of water supply, both groundwater and renewable sources, for
the state of Arizona. Through its Underground Water Storage, Savings and
Replenishment Program (more commonly known as the Recharge Program),
ADWR administers the storage and recovery of artificially recharged water
within the State. This program is intended to encourage the recharge of
renewable water supplies and allow for the efficient, cost-effective
management of water supplies.

The District has established a policy and permitting process for groundwater
recharge, replenishment, or underground storage activities on land leased
from the District. The policy is designed to allow recharge activities, where
appropriate, while protecting the District’s structures and mission. The
program is designed to complement ADWR’s permitting process.

3.1.4 ADWR Permit Requirements

There are three types of permits that make up the Recharge program:

1) Facility Permits, 2) Water Storage Permits, and 3) Recovery Well Permits.
These permits work in unison with one another to create a flexible way to
store and recover water.

There are two types of facility permits, Underground Storage Facility (USF)
Permits and Groundwater Savings Facility (GSF) permits. A USF can be
created anywhere throughout the state of Arizona, but a GSF can only be
operated within an AMA or irrigation non-expansion area. Neither facility
permit can be used without associated water storage permit(s).

USFs can either be deemed a “constructed” USF or a “managed” USF. A
managed USF utilizes a natural stream course for the infiltration of water into
an aquifer and cannot contain structures such as berms and levees that
impound water to specific areas. Managed USFs must meter the quantity of
water that is released to the stream course, but cannot maintain the area to
enhance recharge capabilities (except for the removal of macrophytes in
some instances). A constructed facility includes structures specifically
designed to add water to an aquifer, such as a recharge basin or an injection
well, and are maintained to promote infiltration of recharged water. Where
space is limited, or in cases where the groundwater aquifer is confined
between impermeable layers, recharge may only be achieved by injecting
water directly into the aquifer. Metering must also be done on all water
entering the facility.
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The second type of facility permit is the Groundwater Savings Facility (GSF)
Permit, sometimes called “in-lieu” facilities. Under this type of permit, an
agricultural irrigator who pumps groundwater agrees to accept a renewable
supply of water “in-lieu” of pumping their wells, thereby saving groundwater.
The entity providing the renewable water supply to the irrigator is typically
credited for the groundwater that remains in storage.

A Water Storage Permit (WS) must be secured at a permitted facility to
actually recharge water. A WS permit holder must prove it has legal authority
to the water and must comply with the plan of operation of the facility.
Multiple water storage permits are allowable at a facility, as long as the sum
of all water stored at the facility does not exceed its permitted capacity.

A recovery well (RW) permit provides the authority for recovering recharged
water. An RW permit designates wells as recovery wells, and does not limit
recovery to the same area as the water was recharged, as long as recovery
occurs in the same AMA and its operation does not negatively impact
surrounding well owners. Recovery wells can be new or existing wells.

The purpose of obtaining a recharge permit is to accumulate recharge
credits. There are two types of recharge credits: annual storage and recovery
credit, and long-term storage (LTS) credits. An annual storage and recovery
credit is an acre-foot of water that was stored at a permitted facility and was
recovered within the same year. LTS credits are those credits that meet the
criteria of “water that cannot be reasonably used directly” and water that has
not been recovered within the year it was stored. Surface water (Salt, Verde,
and Agua Fria water) is not eligible for LTS credit and must be recovered
within the month that it was stored.

LTS credits of CAP water provide additional benefits to the aquifer in which
water is stored by donating 5% of water stored to the aquifer. Effluent is not
subject to this aquifer donation, except when it is stored at a managed facility
and then 50% of water stored is donated to the aquifer.

3.1.5 Existing and Planned Recharge Projects Along the Aqua Fria

There are a number of existing facilities that are permitted to conduct
recharge and underground storage in the vicinity of the Aqua Fria River.
These are discussed sequentially from north to south and are listed in
Table 3.1-1
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Table 3.1-1 — Permitted Recharge Facilities
Along the Agua Fria River

Facility | River | D'Stnce® | co ity Type of Water | Fermitted
name Risagh? | o River Type Construction | Source | VO!U™e (ac1
(miles) ftiyr)
Aqua Fria
CAP 100,000
CAWCD? upper 0 managed ;
Fria
2(1\]; CEI)Z upper 0 constructed basins CAP 100,000
S\l;\r;e(';';ty upper | <0.5 (east) | constructed basins effluent 3,042
Peoria ,
Beardsley upper | <0.5(east) | constructed basins effluent 2,470
Surprise ; :
South Plant middle 2 (west) | constructed basins effluent 3,584
Glendale basins, trenches,
middle | <0.5 (east) |constructed| vadose wells, | effluent 5,000
West i
injection wells
3 CAP,
Avondale lower | <0.5 (west) [ constructed basins SRP 10,000
Go;:y_/rear lower 3.5 (west) | constructed basins effluent 3,360

(1) The Upper Reach is from New Waddell Dam to Bell Road. The Middle Reach is from Bell R
to New River confluence. The Lower Reach is from New River Confluence to Gila Confluen
(2) Facility not yet operational.

Several recharge facilities near the Agua Fria River are in the planning
process. The planned facilities are:

>

The Sub Regional Operating Group (SROG), the multi-agency entity
that owns the 91°' Avenue Wastewater Treatment Plant (WWTP), is
evaluating recharge of treated effluent along a large portion of the Agua
Fria River south of Bell Road. This facility could potentially recharge up
to 80,000 acre-feet annually. It is anticipated that this facility will be
developed as a managed facility, potentially resulting in significant flows
reaching the Agua Fria.

Salt River Project (SRP) has proposed the development of a recharge
facility in the Agua Fria River at the terminus of the Grand Canal near
the confluence of the New and Agua Fria Rivers. The New River/Agua
Fria Underground Storage and Recovery Project (NAUSRP) is
anticipated to be an infiltration basin facility with an expected capacity of
100,000 acre-feet per year. The NAUSRP will be utilized for the long-
term storage of waters conveyed by the CAP and SRP to the Phoenix
metropolitan area.
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> In addition to recharge sites along the Agua Fria, there are a few
proposed sites along New River. The City of Glendale is proposing a
two-year project using injection or vadose-zone wells to recharge
treated effluent from the Arrowhead Ranch WWTP. The City of Phoenix
and SRP are also looking at options to recharge along New River.

3.1.6 Groundwater Recharge Ranking
Evaluation of recharge potential along the Agua Fria River was limited to that
area between Bell Road and the confluence with the Gila River. Twelve
issues critical to the assessment of recharge potential were evaluated for
each subreach. These issues addressed regulatory (“unreasonable harm”,
odor, bird strike, and vector) concerns, infiltration rate, aquifer storage, benefit
of recharge, proximity to existing water sources, impacts of flooding, and
impacts on other watercourse users. For each issue, several subcategories
were ranked. A detailed discussion of the ranking criteria and methodology
for all subreaches is included in the Groundwater Recharge Report.
Table 3.1-2 summarizes the potential for groundwater recharge within the
river.
Table 3.1-2 - Summary of Recharge Potential
In the Agua Fria River
By Subreach Confluence of Gila River to Bell Road
Reach Recharge Potential
Confluence of Gila River to Broadway Road Unfavorable
Broadway Road to MC 85 Unfavorable
MC 85 to I-10 Potentially Favorable -
I-10 to Indian School Road Favorable
Indian School Road to Confluence of New River Potentially Favorable
Confluence of New River to Glendale Avenue Potentially Favorable
Glendale Avenue to Olive Avenue Potentially Favorable
Olive Avenue to Cactus Road Favorable
Cactus Road to Grand Avenue Potentially Favorable
Grand Avenue to Bell Road Potentially Favorable
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3.1.7 Recharge Design Concept

Conceptual recharge designs in the Agua Fria are completed for two areas:

(1) Thomas to McDowell Roads and (2) Cactus Road to Olive Avenue. Both
designs are for constructed, in-channel facilities. These designs shall meet

the Floodway Development Standards (Floodplain Regulations for Maricopa
County, Article IX, Section 902):

“No structure, excavation or fill material (including fill material for roads, dikes,
and levees), deposit, obstruction, storage of material or equipment or other
uses shall be permitted which alone or in combination with existing or future
uses, in the opinion of the Floodplain Administrator, would cause an increase
in the base flood elevations or flood damage potential.”

Consequently, in-channel improvements, such as the concepts presented
herein, will either need to be constructed below grade or of sacrificial
materials that will not increase flood potential.

All recharge techniques required in Article XV, Section 1503 (Floodplain
Regulations for Maricopa County) were evaluated:

“All Watercourse Master Plans shall consider recharge techniques including
but not limited to gabions, swales, dry wells, sand tanks and small dams.”

Both design concepts include excavating sedimentary material from the
floodway (creating a swale). A series of T-levees is proposed for the reach
between Thomas to McDowell Roads because of the low gradient, 10 feet
per mile. In areas where topographic gradient is low, the use of a T- or L-
levee design is appropriate (Bouwer, 1999). The location of the T-levees in
the floodway was chosen based on the geometry of the wash, and shall
accommodate the introduction of additional surface flows from tributaries. An
example of the use of T-levees is shown in Figure 3.1-2.

From Cactus Road to Olive Avenue, the gradient is also very low, ~15 feet
per mile, and the channel widens. The design concept incorporates modified
(curved) L-levees in the floodway and formal, constructed recharge basins in
a portion of the flood fringe. Water would be delivered to the channel
downstream of Cactus Road. It would cascade downstream through the
levees. Diversion works would be constructed in close proximity to Peoria
Avenue, which would allow the operator to direct water to either the
constructed basins or the levee system.
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Mining
Introduction

Mining has played an important role in defining the economy in and around
the Agua Fria watershed. Gold, silver, and lead mining activity took place in
the upper Agua Fria River watershed (outside the study area) in Yavapai
County between 1870 and 1920. However, in 1864 the Vulture Mine was
opened about 30 miles west of the Lake Pleasant region, promoting the
creation of the boomtown of Wickenburg. From about that time, miners and
ranchers began spreading out from this settlement to the present-day Lake
Pleasant area. It was not until the 1890s that settlers began to initiate
ranching, agricultural, and mining activities within the study area. For
example, historical sources document hydraulic mining on Humbug Creek, a
tributary to the Agua Fria River in the Lake Pleasant area (Rogge and others,
1987; Tellman and others, 1997). Rogge and others (1987) report a 35-foot
high masonry dam that was built in the 1890s on Humbug Creek as part of
the Humbug Hydraulic Works to provide water for a mining operation. Some
minor gold deposits were discovered, but the operation failed due to lack of
water. Mining activities in the lower reaches of the Agua Fria within the study
area were limited. The only working mines in Maricopa County near the river
were in the vicinity of the town of Pratt. These mines were insignificant;
almost all had closed by 1905 (Lacey and others, n.d.).

The watershed downstream of Lake Pleasant has experienced significant
urbanization within areas historically irrigated for agriculture, as well as in
areas that were relatively undisturbed. The need for adequate utility and
transportation infrastructure grew along with the accelerating pace of
residential and commercial development in the area. Major bridge and flood
control structures were built throughout the study area. Because of the ever-
increasing demand for concrete and other rock products, sand and gravel
mining became part of the urbanizing landscape. Due to high quality sand
and gravel materials, upstream damming, and the ephemeral nature of
watercourses; the floodplains became a preferred location from which to mine
sand and gravel. Because transportation costs are a major financial
component in the cost of sand and gravel products, the Agua Fria’s proximity
to West Valley growth has partially contributed to controlling the cost of
housing and infrastructure (Dallett, 2000). Aerial photographic evidence
indicates that active sand and gravel mining has been taking place within the
river channel and its floodplain since at least 1949. The consequence is that
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a significant volume of sand and gravel has been and continues to be
extracted from the Agua Fria River.

Sand and Gravel Mining

Historical records indicate that prior to the 1950s the Agua Fria was relatively
stable. However, before the introduction of sand and gravel mining into the
watercourse, the channel has narrowed and degraded (lowered).
Degradation of the Agua Fria has been noted by other studies as well (SLA,
1983; ADOT, 1989). In 1989, ADOT collected data relative to sand and
gravel mining in a portion of the Agua Fria River that extends from Buckeye
Road to Camelback Road. The data were used to study the impacts of in-
stream sand and gravel mining on channel stability. The volume of sand and
gravel extraction in this study area was estimated at 11.8 million tons for the
period from 1972 to 1981. Aerial photo interpretation indicated mining activity
was concentrated near Indian School Road. Mining proceeded uniformly,
with episodic disruption due to floods and significant impacts from extensive
channelization of the river during the 1980s. The change in bed topography
in the reach averaged 1.5 feet during this period. Observed changes in the
local bed profile at bridge sites were reported to be four to five feet. In one
report, aggradation of about 3 feet at the Buckeye Road bridge site was
noted following the 1980 flood.

As part of this investigation, hydrologic investigations were undertaken to
estimate whether there was sufficient floodplain storage to regulate or
attenuate floodwaves as they moved downstream. It was noted that
significant attenuation occurred at locations with large overbank sand and
gravel pits. The conclusion was that the overbank storage including sand
and gravel pits were providing a measure of flood attenuation for downstream
reaches.

Historical data from the past 100 years indicate the following:

> Historically, heavy mineral mining activities in the lower reaches of the
Agua Fria River were limited. The only working mines in Maricopa
County near the river were in the vicinity of the town of Pratt, upstream
of the study reach. These mines were insignificant, and almost all of
them had closed by 1905.

»  Active sand and gravel mining has been taking place within the river
channel and its floodplain since at least 1949, causing a significant
volume of sand and gravel to be extracted from the river and increasing
the potential for significant degradation of the river bed.
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»  The sand and gravel resources of the Agua Fria are considered to be of
a very high quality, and their abundance has led to significant positive
impacts on the local economy. The Arizona Rock Products Association
estimates that the total economic impact in 2001 from all mining in
Maricopa County was $1.4 billion.

Current Regulatory Control of Mining by the Flood Control District of
Maricopa County

Current regulations require sand and gravel operations to obtain a floodplain
use permit for excavations within the regulatory floodplain. Applicants submit
requests to the floodplain administrator for the community in which the
proposed operation is located. The District administers the floodplain in
unincorporated areas of Maricopa County, as well as for the towns of

El Mirage, Surprise, and Youngtown. Additionally, some communities may
refer a sand and gravel permit application to the District for technical review.
Upon acceptance of the application, either the District or the floodplain
administrator issues a floodplain use permit. Applicants are required to
renew permits every two to five years. '

Applications for excavations limited to 10 feet in depth require minimal
engineering analysis. For larger operations, permit applications require an
engineering analysis of the local impact of the proposed mining operation.
The current permitting process is focused more on localized site impacts
rather than evaluating the cumulative mining impact along the river. The
District is currently evaluating the effectiveness of the permitting process on a
countywide basis.

Several sediment transport models were created as part of the Watercourse
Master Plan. The models are discussed in greater detail in Section 7 of this
report. One set of models was developed to specifically examine the impact
of sand and gravel mining on sediment movement. The base model was
adjusted to include existing and proposed pits as described in the floodplain
use permit applications. The revised model depicts the mines as excavated
to the limits proposed in the floodplain use permit. Given the fully mined
scenario, the models predict additional bed degradation.

In the past, at the end of the economic life of the gravel mine, the mine has
been abandoned or refilled with inert waste. This practice led to a landscape
that was visually unattractive and hazardous. As a result, the District has
been requiring the incorporation of a reclamation plan as part of the permit
application. These plans traditionally have been focused on actions taken
when the pit is to be abandoned. Currently, the District is working with
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operators to develop reclamation strategies that may promote a more orderly
introduction of phased reclamation, as well as mitigating the long-term impact
to the visual landscape. Demand for this type of mitigation is increasing
within Maricopa County. Some operators in the sand and gravel industry are
recognizing the need to incorporate these strategies within their operations.

Vegetation, Habitat, and Wildlife

Vegetation

Field reconnaissance revealed five vegetation communities throughout the
Agua Fria River Corridor:

Early Level Successional
Sonoran Upland
Agricultural

Commercial/Residential

Y V.V V V

Mesic/Hydric Riparian

Each community is composed of several physiognomic and floristic groups.
Several communities share numerous common species. See Figure 3.3-1.

The Early-Level Successional community is located within the low terrace
banks of the Agua Fria River channel from south of the State Route 74 bridge
crossing to near the confluence with the Gila River. This community is
relatively heterogeneous throughout the corridor with the exception of areas
where the sand and gravel mining operations exist. It is also interspersed
with small inclusions of the mesic/hydric riparian community in several areas.
This community is composed of ruderal, invasive or early level successional
species with isolated inclusions of mid-level successional species and
dominated by annual/perennial herbaceous and low-growth shrub species. In
areas of recent or repeated disturbance, the vegetation community is
dominated by annuals or is barren. The transition zone between this
community and the adjacent communities is relatively abrupt and is driven by
the moisture regime and the development of hard-pack desert soils along the
terrace banks.

The Sonoran Upland Community includes both the Arizona Upland
Subdivision and Lower Colorado River Valley vegetation sub-divisions since
the transition between these two communities is not well defined within the
project corridor. Vegetation densities within the Sonoran Upland Community
vary as a function of the surrounding landform. The northern portion of the
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Agua Fria corridor has numerous incised, ephemeral washes that exhibit
some of the highest vegetation cover densities along the corridor. These
communities consist of woody desert scrub vegetation that is concentrated
along the margins of the washes. The surrounding upland areas also contain
some of the same woody species but are primarily dominated by succulents.

The agricultural community includes areas that are currently or historically
under crop production or structured pasture areas. The majority of these
active areas are in the southern portion of the corridor, south of the I-10
Bridge. Orchards were identified in the upper reach of the corridor north of
Calderwood Butte and south of the CAP crossing. The agricultural species
consist of cotton, alfalfa, and citrus. Most of the agricultural areas have been
cleared of native vegetation and have been graded to promote irrigation.

The Mesic/Hydric riparian community consists of vegetation along the
intermittent or perennially wet portions of the Agua Fria River corridor. It is
found in the northernmost portion of the corridor from the New Waddell Dam
to below the SR 74 crossing. It is also noted in several areas where near
permanent surface discharge outfalls to the Agua Fria channel such as I-10,
wastewater treatment facilities, and sand and gravel mining operations. It
includes woody vegetation as well as the herbaceous vegetation associated
with the ponded areas.

The commercial/residential vegetation communities include golf courses,
landscaped medians, buildings, and paved areas. Most of the landscaped
areas are irrigated and maintained.

Wildlife and Habitat

Field reconnaissance of the Agua Fria River corridor revealed wildlife usage
through sightings, animal signs, and habitat potential. Several animal
species were identified throughout the corridor; however, no threatened or
endangered species were sited.

The functional habitat value within the Agua Fria River corridor was assessed
based upon the following factors: wildlife cover habitat, wildlife forage habitat,
and wildlife travel habitat. All five vegetation communities provided moderate
to excellent nesting and forage habitat for most avian and small mammal
species. The agricultural and commercial/residential vegetation communities
had fair to poor cover habitat for all species. Overall, Sonoran Upland and
Mesic/Hydric Riparian communities were good to excellent in all habitat
functions for all species.
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3.4.2

3.4.3

3.4.3.1

Visual/lnterpretive Features

Introduction

As part of the Watercourse Master Plan, it is important to establish the current
overall impression of the river landscape. This assists in the formulation of
flood control solutions and future planning policies that take into account the
character of the river. Such an analysis also facilitates the identification of
key points along the river that have unique scenic attraction, wildlife habitat
quality, historical/cultural significance, and/or recreational potential.

Visual Resources Inventory & Analysis

An inventory of areas of natural scenic quality is an important step towards
their integration into future planning solutions for the river corridor. Future
recreational activities proposed along the river corridor will need to take into
account the existing and proposed land uses, as well as the existing types of
recreational activities along the river corridor that best satisfy planning
demands. The river landscape character provides an insight into the type
and quality of both passive and active recreational space that can be
incorporated into the Watercourse Master Plan while preserving ecologically
critical zones and rich historic traditions. Ecologically less critical areas of the
floodplain with little wildlife habitat, as well as degraded areas that result from
mining activity, provide great potential for reclamation into active recreational
spaces.

Intrinsic Qualities

The National Scenic Byway Program administered by the Federal Highway
Administration has identified six intrinsic qualities that distinguish scenic
byways. These qualities represent the scenic, historic, cultural, recreational,
natural, and archaeological aspects of scenic byways. While these were
developed in conjunction with the national highway program, they represent
qualities that distinguish any scenic corridor. The Agua Fria River corridor
contains a wide variety of intrinsic qualities that contributes to the visitor’s
experience. These intrinsic qualities are summarized below.

Scenic Qualities

The Agua Fria River corridor has areas of spectacular scenic beauty,
especially along its northern reach near Lake Pleasant. In the otherwise dry
and sparse expanses typical of the southwest, sections of the riverbed stand
out in their lush vegetated state. Dramatic stands of Saguaro and Cholla dot
the uplands through which the river carves its way. Panoramic mountain
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3.4.3.2

3.4.3.3

3434

3.4.3.5

views are visible from almost the entire length of the river. The river corridor
contains vast expanses of open land in an otherwise urban stretch providing
relief from the noise, pollution, and fast-paced quality of urban life.

Recreational Qualities

The diverse landscape provides opportunities for recreational activities such
as hiking, horse riding, jogging, mountain biking, and bird watching. Much of
the recreational potential of the Agua Fria River Corridor is yet to be realized.

Natural Qualities

Exposed geologic formations exist in rich pattern and variety along the Agua
Fria River corridor. The lower slopes of many hill ranges flank the river
channel in its northern reach. The river floodwaters have deeply incised
these rocky slopes and have created eroded banks that are unique in texture
and color. Stratified bands along the banks contrast with the granular quality
of the riverbed and its lush vegetation. Calderwood Butte and Twin Buttes
are two conspicuous hills that dominate the river corridor in the northern
reach.

Historic and Cultural Resources

The Agua Fria River corridor is replete with archaeological sites, many of
which have been recorded. A special archaeological assessment carried out
specifically for this project details 20 sites that best represent the general
cultural, chronological, and functional variability of this locale. The study
discusses the general activity patterns and briefly describes a series of

- interesting cultural resources found chiefly along the Agua Fria River.

Collectively, the sites represent cultural themes of prehistoric and historic
influences. These influences include water transportation and canal systems,
prehistoric villages, natural resource exploitation, rock, vehicular
transportation, homesteading, and commercial farming.

Archaeological Qualities

Many artifacts of Hohokam cultural development exist along and adjacent to
the corridor. These include intricate systems of local irrigation of a
predominantly agricultural society, remnants from habitations that constitute
pithouses, and semi-subterranean houses. Hohokam People were also
known for their prolific rock art and preoccupation with craft products of
pottery, stone, bone and shell, as evidenced at many interesting sites along
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the corridor. More detailed information regarding the historical qualities of the
project area can be obtained from The West Valley Archeological Sites
Assessment Project of Central Maricopa County, Arizona, which has been
completed as a part of the Watercourse Master Plan.

3.4.4 Planning Process

In order to understand the visual context of the project area, an inventory and
assessment of the project vicinity was conducted using planning concepts
identified in the Scenery Management System (SMS), developed by the U.S.
Department of Agriculture (USDA) Forest Service (USFS) (USFS, 1995).
SMS-based analyses consider both physical and social/cultural conditions
and provide resource planners with information related to the broader
aesthetic/visual conditions in the project vicinity.

3.4.5 SMS-Based Inventory Considerations

The aesthetic visual resource inventory procedures followed the concepts
and methods of the USFS’s SMS. Very simply, this process considers a
range of physical conditions (natural processes and land uses) and
social/cultural conditions that form our perceptions, attitudes, and
expectations of the lands around us. The sequence of documentation of the
principal considerations in this process is described below.

34.5.1 Landscape Character

Starting at a broad (regional or sub-regional) scale, landscape character is
documented to understand the visual and cultural image of a geographic
area. It consists of the physical, biological, and cultural attributes that make
each landscape identifiable and unique.

3452 Scenic Attractiveness

Within a particular Landscape Character type, a smaller breakdown of
landscape units is delineated to assess the relative scenic value of the land
based on specific conditions of landform, vegetation, water, and cultural
features present.

3.4.5.3  Scenic Integrity

Scenic Integrity is a measure of the intactness or wholeness of the
Landscape Character, or, conversely, a measure of the degree of visual
disruption or discordant visual relationships. Landscape modifications may
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3.4.6

3.4.7

range from disruptive, such as disturbance that has left the land scarred, or
enhancing, such as an attractive bridge over a channel.

Scenic Attractiveness and Scenic Integrity values were extensively used to
assess the scenic quality of the corridor. The level of importance attached to
scenic areas (Scenic Classes) was further determined in conjunction with use
levels associated with each area.

Visual Resources Inventory

The Visual Resources Inventory identified points of interest along the river
that define the character and quality of the corridor that contribute to the
visitor’s experience. Also identified were the major view sheds along the river
corridor.

The inventory process included a number of separate site visits to document
field conditions. In addition to site visits, interviews with public and agency
representatives identified additional sites of aesthetic value. Information
available from past publications as well as information from this
multidisciplinary effort was consulted extensively in the development of the
Visual Resources Inventory and Scenic Assessment.

Scenic Attractiveness

Scenic Attractiveness represents the inherent scenic beauty of a landscape.
Commonly held perceptions of the beauty of landform, vegetation pattern,
composition, surface water characteristics, and land use patterns and cultural
features all contribute to create a general feeling of well being in the viewer.
Scenic Attractiveness determines the potential of a landscape to evoke a
positive response in people.

To enable an evaluation of Scenic Attractiveness, contrast ratings, scenic
quality inventory, and the perceived landscape were individually analyzed to
obtain a total score that would correctly and consistently classify sites along
the river corridor. Scenic Attractiveness is determined by a composite score
of the contrast ratings, scenic quality, and perceived character of a site.

The Visual Resources Inventory & Scenic Quality Assessment discusses the
rating process in detail. Landscapes were rated in each of these categories.
Scores were totaled and stops that fell within the top 33% were classified as
Distinctive (Class A). The next 33% were classified as Typical (Class B),
while the lower 33% were classified as Indistinctive (Class C). Scenic
attractiveness classifications are defined as follow:

Agua Fria Watercourse Master Plan 48 FCD 99-24

Final Recommended Plan Report November 2001




. Class A—Distinctive

Areas where landform, vegetation patterns, water characteristics, and cultural
features combine to provide unusual, unique, or outstanding scenic quality.
These landscapes have strong positive attributes of variety, unity, vividness,
mystery, intactness, order, harmony, uniqueness, pattern, and balance.

Class B—Typical

Areas where landform, vegetation patterns, water characteristics, and cultural
features provide ordinary or common scenic quality. These landscapes have
generally positive, yet common, attributes of variety, unity, vividness, mystery,
intactness, order, harmony, uniqueness, pattern, and balance.

Class C—Indistinctive

Areas where landform, vegetation patterns, water characteristics, and cultural
land use have low scenic quality. Often water and rock formations of any
consequence are missing in class C landscapes. These landscapes have
weak or missing attributes of variety, unity, vividness, mystery, intactness,
order, harmony, uniqueness, pattern, and balance.

‘ 3.4.8 Existing Scenic Integrity

Existing scenic integrity is defined as the current state of the landscape,
considering previous human alterations. The frame of reference for
measuring achievement of scenic integrity levels is the valued attributes of
the existing landscape character being viewed. The scenic integrity levels
are:

Very High

The landscape scenery appears unaltered. Deviations to the landscape are
insignificant. The existing landscape character and sense of place is
expressed at the highest possible level.

High '

The scenery appears unaltered. Alterations to the landscape do exist but
repeat the form, line, color, texture, and pattern of the surrounding landscape
so completely and at such scale, that the alteration is not evident.

Agua Fria Watercourse Master Plan 49 FCD 99-24
Final Recommended Plan Report November 2001




3.4.9

Moderate

The scenery appears slightly altered. Deviations in the landscape are
noticeable; however they remain visually unobtrusive when viewed within the
general landscape character.

Low

The scenery is moderately altered. Man-made deviations begin to dominate
the valued landscape character being viewed. They borrow valued attributes
such as size, shape, edge effect, and pattern of natural openings, vegetative
type changes, or architectural styles outside the landscape being viewed.
However, introduced landscape character appears compatible or
complementary to the character within the natural landscape.

Very Low

The landscape character is heavily altered. Modifications to the landscape
may strongly dominate the valued landscape character. Deviations to the
landscape do not borrow from valued attributes such as size, shape, edge
effect, and pattern of natural openings, vegetative type changes, or
architectural styles within or outside the landscape being viewed. However,
deviations are made to shape and blend with the natural terrain (landforms)
so elements such as unnatural edges, roads, landings, and structures do not
dominate the composition.

Unacceptably Low

Scenic integrity refers to landscapes where the valued landscape character
being viewed appears extremely altered. Deviations are extremely dominant
and borrow little if any attributes from surrounding character. Landscapes at
this level of integrity need rehabilitation.

Scenic Inventory Summary

Fifteen stops along the river were selected for a detailed analysis. Thirty-
seven separate rating units based on particular characteristics of landform,
vegetation, water, and land use/cultural conditions were determined. A
detailed descriptive narrative was prepared in the field, a number of visual
components were rated, and photographs were taken of each unit. At each
stop, all visually evident landscape modifications were rated for Scenic
Attractiveness and Scenic Integrity. The ratings were documented on special
field forms and in photographs. Results of the inventory and analysis are
summarized in Evaluation of Attractiveness on the following pages.
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Table 3.4-1 - Evaluation of Attractiveness

GilaRiverto _ [Confluence | 84| 24| 16| 124] medium

Broadway

Broadway to MC 85

MC 85 to I-10 Buckeye 24 4 3 31| Very low
Road

[-10 to Indian School |McDowell 275 4.5 4 36| Very low
Road ‘

Indian School to New |[Camelback 28 3 0 31| Very low

River Road

New River to Glendale |Glendale 63.5 10.5 5 69
Avenue

‘ Glendale to Olive

Olive to Cactus Lakeshore 29 8 0 37
Drive

Cactus to Grand

Grand to Bell Bell Road 315 2 3| 36.5 Low

Bell to Beardsley

Beardsley to Pinnacle |Rose 27.5 3 3| 33.5|unaccept-

Peak Garden ably low
Lane

Pinnacle Peak to Hatfield 47.5 14 3| 645 Low

Jomax Road

Jomax to Dixileta Calderwood 66 13 6 85| Very low
Butte
Citrus Grove| 59.5 17 4] 80.5| Low
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;g.‘f,ﬁ’ % _“:f £ g %
£8i888 8:
. 8% |0g® nE
_ Subreach | locatien | | L .
Dixileta to CAP Canal (Beardsley 13 31 unaccept-| C
Canal ably low
CAP Canal to Cloud
Cloud to New Waddell |Cowtown 452 9.5 8| 62.5| Very low B
Dam Road 5
South of 90.5 21 17( 128.5] Low A
Hwy 74
North of 121.| 20.75 20 162 high A
Hwy 74 25

Table 3.4-1 - Evaluation of Attractiveness

Scores<54 =C
Scores>54<108 = B
Scores>108 = A

3.4.10

Desired Landscape Character

Landscapes are not static, but are always undergoing change as a result of
natural environmental processes or external modification. The Watercourse
Master Plan promotes the preservation of wildlife habitat areas and the
enhancement of areas of scenic beauty and cultural/historic significance
while supporting controlled development and recreational use. Changes in
land use types and modifications to the landscape brought about as a result
of the implementation of the Master Plan indicates consequential changes to
the existing landscape character.

Changes to the existing landscape character as a result of development
extend to the physical, biological, and cultural components that make up the
landscape. Physical changes include topographical modifications or
structural installations as a result of development and/or flood control
implementation. Hydrologic changes are a direct result of physical changes
in the landscape. Additional water inflow points cause modification to the
water table and alternative flow channels. A direct, indirect, or cumulative
effect of these changes is the modification of the vegetation and habitat
character.
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Landscape character descriptions establish the current overall visual
impression of the existing landscape. Scenic quality assessments determine
the scenic values and the extent to which those values are intact. These
evaluations promote the improvement of indistinct areas as well as provide a
reference for comparison between the existing and desired landscape
character. This facilitates the progression toward a character found more
appropriate to changed uses in a manner that is consistent and legitimate.

It is recognized that much of the existing landscape character along the Agua
Fria River may not be sustained. However, certain parameters have been
considered to develop a strategy by which a desired landscape character
may be achieved. Also, in conjunction with the team biologists, an enhanced
planting palette based on the existing vegetation types seen in each
character zones has been prepared. The planting pallet is documented in
Visual Resources Inventory & Scenic Quality Assessment, EDAW, 2001 and
Habitat Enhancement Opportunities/Techniques on the Agua Fria River —
New Waddell Dam to Confluence with Gila River, Kimley-Horn and
Associates, Inc., 2001. These, along with topographical modification
(determined from the character studies) can be used to achieve the desired
landscape character.

Landscape Transition Strategies

As stated earlier, landscapes are not static and are always undergoing
change as a result of natural processes and human modifications. As a part
of the Watercourse Master Plan study, two planning studies accompanied the
Visual Resource Analysis: a Recreation Plan and a Water Recharge Plan.
These plans, referred to as overlay plans, when combined with the plans
prepared in this report reflect probable modifications that in turn will affect the
future landscape character.

It is acknowledged that as water recharge projects are developed,
recreational opportunities are realized, and flood control measures are
implemented, that the landscape character will also need to be modified to
match future land uses.

The structure for the landscape character recommendations in this report is
envisioned as a dynamic process over the next 20-30 years. The
recreational, biological, and engineering studies contained in the Watercourse
Master Plan, combined with the findings of this Visual Assessment, provide a
set of tools to respond to the changing landscape of the Agua Fria River.
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3.5

3.5.1

The tools provided follow the natural landscapes found within the corridor,
along with modified landscapes that allow active recreation. Also, as a critical
element of flood control, hydraulic modeling of vegetation densities as
landscapes are proposed will greatly influence the placement of plant
material types and densities within the corridor.

Recreation

Existing and planned recreation features shown in Table 3.5-1 were
inventoried to identify opportunities where they could be preserved,
enhanced, or improved, and to serve as a basis for establishing a linked
system of recreational opportunities throughout the project area. The
recreation resources included in this inventory include open spaces, natural
areas, interpretive opportunities, active play areas, sports fields, trails, and
passive sites. Table 3.5.1 lists the existing and planned recreational features
located within the one-mile buffer along the Agua Fria from the New Waddell
Dam in north Peoria to the Confluence with Gila River in Avondale. The
information is subdivided by jurisdiction.

Parks, Trails, and Open Space Inventory and Recreation Needs Analysis

An open space and parks inventory, and a recreation needs analysis were
conducted to ascertain the extent to which demand for recreation facilities is
being met, as well as to identify the existing facilities that could be woven into
an interconnected recreation system along the river. The inventory and
analysis includes all recreation facilities within one mile of the floodplain. This
distance is coincident with the service area radius of a community park.

Parks

There are many improved neighborhood, community, and regional parks
within each of the municipalities located within one mile of the Agua Fria
River. These parks serve the community and regional needs of populations
along the river.

Parks under development include Avondale’s Regional Park Il north at
McDowell Road on the east bank of the river and the City of Phoenix
Camelback Ranch Park. Regional Park Il will include sports fields, a soccer
facility, picnic areas, gardens, restrooms, and ramadas. The City of Phoenix
Camelback Ranch Park is a community park and will include an equestrian
trail and trailhead, sports fields, restrooms, picnic areas, and a ramada. A
planned community park will be located at Deer Valley Road on the east side
of the river.
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Table 3.5-1 — Existing Recreational Features

Agua Fria River Watercourse Master Plan

City/Recreation , -~ , -
Feature Amenities Status _ location River Reach
Avondale
Coldwater Park Baseball Fields, Developed West of Agua Fria & Lower Reach

Ramadas, Picnic
Facilities, Parking

Buckeye Road

Regional Park Il

Japanese Garden, sports
fields, soccer facilities,
restrooms, picnic areas,
ramadas

Under construction

East of Agua Fria &
McDowell Road

Lower Reach

City of Avondale Trails

Shared use trail

Partially completed

Lower Reach

Estrella Mountain Park

Rodeo and equestrian
facilities, parking, picnic
areas, hiking trails,

Master plan to be
updated in 2001-2002

South of Gila River
Confluence area

Lower Reach

restrooms
Agua Fria Union High Sports fields Complete West of Agua Fria at Lower Reach
School Dysart & Riley Drive
Rancho Santa Fe Park Tot lot, open grass play |Complete North of McDowell Road |Lower Reach
area, barbecue area, on
street parking
Garden Lake Parks (2) Tot lots, picnic areas Complete East side of Agua Fria Lower Reach

River at Thomas & 115th
Avenue
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~ City/Recreation
El Mil‘age

Table 3.5-1 — Existing Recreational Features

Agua Fria River Watercourse Master Plan

menities

Existing Bike lanes

Street bicycle lane

Complete; additional
lanes planned

El Mirage Road between |Middle Reach

Thunderbird Road and
Canal

Pueblo El Mirage Country-| Golf course, club house, |Golf course complete, West of Agua Fria River |Middle Reach
Club private residential lots residential lots available [between Peoria & Cactus
Roads
Dysart High School Sports Fields Complete Dysart Road Middle Reach
Glendale
Luke AFB Horse Stables |Stables Complete West side of Agua Fria |Middle Reach
River, north of Glendale
Road
Phoenix
Camelback Ranch Park [Sports fields, grass Under design East side of Agua Fria  [Middle Reach
and Equestrian Access |areas, ramadas, River just north of
restrooms, parking, Camelback Road
equestrian facilities
Sun City
Sun City Golf Course Golf Course and Complete East of Agua Fria/ South |Middle Reach
Clubhouse of Peoria Avenue
South Golf Course Golf Course and Complete East of Agua Fria / North [Middle Reach
Clubhouse of Peoria Avenue
North Golf Course ‘| Golf Course and Complete East of Agua Fria/ South |Middle Reach
Clubhouse of SR 60
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Table 3.5-1 — Existing Recreational Features

Agua Fria River Watercourse Master Plan

City/Recreation , . . ‘
Feature Amenities __Status . location | RiverReach
Lakes West Golf Course |Golf Course and Complete East of Agua Fria / North [Middle Reach
Clubhouse of SR 60
Willow Creek Golf Golf Course and Complete East of Agua Fria/ North [Upper Reach
Course Clubhouse of Bell Road
Sun City West
Briarwood Golf Course |Golf Course and Complete East of Agua Fria & Upper Reach
Clubhouse north of SR 60
Star Dust Golf Course  [Golf Course and Complete East of Agua Fria & Upper Reach
Clubhouse north of SR 60
Pebblebrook Golf Golf Course and Complete East of Agua Fria & Upper Reach
Course Clubhouse north of SR 60
Gaines Park Ramadas, picnic areas |Complete East of Agua Fria & Upper Reach
north of SR 60
Bicentennial Park Ramadas, picnic areas |[Complete East of Agua Fria & Upper Reach
north of SR 60
Youngtown
Maricopa Lake Park -|Lake, picnic areas Complete East side of Agua Fria |Middle Reach
River at Lakeshore
Drive
Surprise
Coyote Lakes Golf Golf Course Complete East of Agua Fria & Upper Reach
Course north of Bell Road
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Table 3.5-1 — Existing Recreational Features

Agua Fria River Watercourse Master Plan

City/Recreation 'v “
Feature Amenities Status ~ Location ~ River Reach

Peoria
Country Meadow Golf |Private golf course, Complete East of Agua Fria/ North |Middle Reach
Course clubhouse of Northern Avenue
Conceptual Identified in City of Union Hills Road and Upper Reach
Neighborhood Park Peoria General Plan Agua Fria River
Conceptual Community Identified in City of Beardsley Road and Upper Reach
Park Peoria General Plan Agua Fria River
Conceptual Identified in City of Deer Valley Road & Upper Reach
Neighborhood Park Peoria General Plan Agua Fria River
Conceptual Identified in City of Cloud Road and Agua [Upper Reach
Neighborhood Park Peoria General Plan Fria River
Conceptual Identified in City of Joy Ranch Road and Upper Reach
Neighborhood Park Peoria General Plan Agua Fria River
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Developed parks include Coldwater Community Park on the west bank of the
river on the north side of Buckeye Road in Avondale, the Maricopa Lake
Community Park on the east bank of the Agua Fria River in Youngtown, and
the Rancho Santa Fe Private Community Park on the west bank just north of
McDowell Road.

Several existing and planned parks located outside the study area serve
residents of the Agua Fria corridor. These include the City of Surprise funded
Cactus League facility and regional park in conjunction with its new town
core, the Sunshine Mountain community park south of Jomax Road, and the
Las Legas Community Park in Avondale, and several unnamed community
parks identified in the City of Peoria General Plan.

To determine the extent to which existing and planned facilities meet current
and future needs an analysis of existing and planned park facilities based on
population and service area was conducted. The analysis shows that the
existing populations along the river are generally well served by either
community or neighborhood parks, and that park development has generally
followed residential development. Some gaps in service exist on the east
side of the river between Olive Avenue and Thunderbird Road as well as
north of Bell Road on the east side of the River. However, these areas are
either not generally residential in character (as with the Olive to Thunderbird
areas) or are served by open space and golf courses (as with the Sun City
West area north of Bell Road) appropriate to surrounding demographic
patterns. Finally, the analysis demonstrates no recreation facilities are
currently provided for the largely undeveloped area in Peoria north of
Pinnacle Peak Road. However, planned facilities for this area are included in
the City of Peoria General Plan. In addition, the City of Peoria has identified
the area on both sides of the river as open space (discussed below) and
generally requires developed parks as part of private development.
Consequently, as this area develops, its recreation service needs will most
likely be met.

Trails

Several existing and planned trails intersect with or terminate at the river.
These trails include bicycle lanes and routes and shared use paths.

Although the City of Avondale has no adopted trails plan, several trails

constructed through private developments cross or are adjacent to the river.
The City of Phoenix designates all arterial streets for bicycle lanes, including
Camelback and Indian School Roads. Glendale similarly designates arterial
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streets for bicycle lanes. The New River is also a planned shared use
corridor. Maricopa County is currently working to designate a countywide,
shared use trail that would include the Agua Fria River corridor. While
east/west routes provide a variety of connections from the river to other
destinations, the Sun Circle Trail is the only designated north/south
connection identified along the river.

Open Space

Substantial designated open space exists along the Agua Fria Corridor. In
the southern areas of the River, the City of Avondale has designated the
confluence with the Gila River as an opportunity to promote eco-tourism.
While the City is currently revising its general plan, it is likely that the
commitment to conserving this area will remain. In the northern areas of the
river, the City of Peoria has identified both sides of the Agua Fria River as an
open space buffer. In addition, slopes over 14% and most major washes in
Peoria have been designated open space.

In the more urbanized areas (between I-10 and Bell Road), several golf
courses provide private open spaces. These include the Coyote Lakes golf
course in the Town of Surprise and the Pueblo El Mirage Country Club in El
Mirage. Both Sun City and Sun City West provide golf courses for their
residents. The Coldwater Springs golf course is located within Avondale.

In summary, a variety of public and private open space resources are located
near or adjacent to the Agua Fria River. These open spaces are dispersed
along the corridor and are not connected by any direct street routes.

As discussed previously in this section of the report, planned recharge along
the river could return it to a more vegetated state and may support the
development of new riparian and wildlife habitats. Although current mining
activities limit recreational opportunities in certain areas of the river, there
may be the potential to reclaim these pits as a recreation amenity once their
resources are spent. Finally, the rich culture and history of the West Valley,
including the Agua Fria River, also influence the future use of the river
through development of interpretative areas in significant historical and pre-
historical areas.

3.5.2 Recreation Opportunities and Planning Issues

As shown in Figure 3.5-1, there are many opportunities for open spaces,
interpretive areas, shared use facilities, and recreation facilities along the
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3.5.2.1

3.5.2.2

3.5.2.3

3.5.24

Agua Fria River. These opportunities are summarized below by type of
facility.

Parks

Parks could be developed to serve residential areas between Union Hills and
Joy Ranch roads. These include parks at the El Mirage Treatment Plant and
at the McMicken Dam Outfall. Additionally, interpretive sites could reinforce
the history of the river as a resource for mining, agriculture, and water.
Interpretive sites could also be integrated with recharge facilities. Finally,
several archaeological areas from the Hohokam period could be developed
as interpretive parks including Calderwood Butte, Casa de las Piedras (north
of Calderwood Butte), and pit houses throughout the northern reach.

Maintenance Road

An access road would be needed to monitor and maintain the river for
flooding and erosion activities. At the same time, it is desirable to link
recreational resources. Therefore, it is proposed that an access and
maintenance road be constructed that would also allow non-motorized
recreational use. A continuous stabilized surface trail could be constructed
along the river from Southern Avenue (extended) to Camelback Road. North
of Camelback Road to approximately Bell Road, mining makes passage
within the river difficult. Consequently, the trail could continue along the New
River to Olive Avenue or agreements with mining operators could provide
access through their operations. North of Olive Avenue, the in-river trail could
be continued to SR 74, where on-street access would be necessary to enter
Lake Pleasant Park.

Levee Trails

Along the levee reach of the river, a shared use trail along both sides of the
river could be constructed. This trail would be directly accessible to residents
along the river and could offer amenities such as lighting, benches, and rest
areas outside the floodplain.

Trailheads

Several trailheads are proposed to connect to existing trails that intersect the
river and to provide access to the river. Two general types of trailheads are
proposed. The major trailhead would include horse trailer parking and other
equestrian facilities, restrooms, shade areas, and water. These facilities
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. would be co-located with parks whenever possible. The minor trailhead is
intended as a parking area and access point, and would offer directional
signing and limited amenities.

3.5.2.5 Natural Areas and Passive Open Spaces

Open space, interpretive, and passive recreation facilities could be preserved
or developed at the northern and southern ends of the river. At the I-10
crossing, a proposed mitigation site could be developed into an open space
interpretive area with in-channel trails. Other natural open spaces are
proposed at Rose Garden Lane and between Patton Road and Dixileta Drive.

3526 Recreation Planning Constraints

In conjunction with recreational potential along the river, there are many
issues that may affect their inclusion in the recommended plan. These issues
include regulations that may restrict the uses of some areas, the need to
preserve the river as a stormwater conveyance, access, environmental
hazards, existing development patterns, current land use, and cost of
implementation and maintenance.

‘ Recreation

>  The industrial feel of the Middle Reach and current mining activities limit
access and continuous recreation use.

> Existing and planned parks along the corridor that are developed
privately reduce the incentive for public agencies to provide potentially
redundant facilities along the river.

>  Access to the river is difficult in many places due to the design of
existing developments, flood control improvements, mining, or natural
topography.

> Flooding events could potentially result in the damage or loss of

recreation lmprovements placed within the river.

»  Because of access constraints, policing is more difficult, and safety may
be an issue. The braided character of the main channel limits the
opportunity to create developed recreation connections between the
east and west side of the river.

»  Regulatory agencies should continue to work with new development
along the river to ensure opportunities for access and conservation of
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recreation, and to see that open spaces, environment, habitat and
cultural resources are maintained.

Recharge

> Recreation activities adjacent to recharge channels and basins may
affect the class of water and the amount of water being recharged.
Some recharge (i.e., effluent) may have undesirable characteristics that
could impact recreation use.

The type of conveyance (constructed or in-channel natural flows).

»  Some recharge facilities are underway, requiring retrofit if these facilities
are to be designed in a manner that promotes multiple or interpretive
uses.

Archaeoloqgical

»  Additional research is needed to fully document these sites.
Most of the northern sites are underground. ‘
Most sites do not lend themselves to public interpretation.

One rock art site may have religious association.

YV VYV VYV VY

While some sites contain valuable information, the resources are not
readily visible.

Y

Many sites are on private land.

Sites could be open to the public only when adequate protection is in
place.

Cultural

> Most of the cultural/interpretive sites are not focused on the river itself,
but on getting people across the river.

»  The story of the river is one of how it was exploited whichever group
was using it at the time.

> Many of the resources and sites are not adjacent to or within the project
boundaries.

Environmental

»  With the exception of the northern end and the restoration of the
southern end of the corridor, the Agua Fria River has marginal
environmental value.
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. »  Water quality issues may impact the potential for mitigation banking
within the river.

3.5.3 Proposed Recreation Plan
The vision of the recreation plan is to complement the flood control functions
of the Agua Fria River by creating a dynamic open space and recreation
corridor that remembers landscapes of the river and the people who lived
along it. In order to achieve this vision, the following goals are identified:

»  Create activity within the Agua Fria River while minimizing the impact of
recreation on the landscape.

> Use the river as a bridge to connect to the cultural history of the West
Valley.

»  Connect the open space recreation resources along the river to each
other, adjacent neighborhoods, and other recreation and open space
resources in the West Valley, the region, and the state.

Provide access to the river.

Educate the public about the history of the people who lived along the
river and role of the river in the development of the West Valley and the

‘ region.

> Integrate ecological values with recreation concepts.
»  Integrate recreation functions with flood control facilities.

To implement this vision of enhancing the character of the river, three broad
management areas were identified. The purpose of these areas is to guide
the types of activities that could occur along the river to realize this vision.
Table 3.5-2 describes the types of activities appropriate to the management
areas.
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| Management G

RURAL

Table 3.5-2 - West Valley Recreation Corridor Planning Matrix
West Valle MultifModaI Transp

rtation_ Cprrido P'?'_‘

SUBURBAN URBAN
(HABITAT/ WILDLIFE (PASSIVE) (ACTIVE)
CONSERVATION)

Transportation

Access restricted to protect sensitive
desert areas; trails will skirt such areas

Link with community open space
systems and residential areas

Links between residential,
commercial, recreational, etc.
areas; bypass routes to separate
more intensive users from
pedestrians

Flood Control

Natural, generally non-structural
low flow channels integrated into
environment

Non-structural with structural
elements to protect road crossings
and existing development or to
preserve natural features

Structural to stabilize banks;
protect planned and existing
development and desired natural
features

Recreation

Fitness, observation, restricted
hiking/packing, equestrian routed
around fragile areas. Stabilized
surfaces

All activities in Conservation
Wildlife Management Goal and
picnicking, camping, restricted
bicycling, restricted blading,

. restricted horseback, concessions,

fitness, hiking/packing, touring,
climbing, non-motorized boating,
services

All activities in Conservation
Wildlife and Passive Management
Goals and motorized activities,
shooting, bicycling, blading, field
oriented sports, rodeo, large group
(>10 people) activities, fitness,
festivals, concessions, services

Interpretation/Education

Controlled access; viewing platforms
and elevated pathways for observation
of protected habitat, especially in areas
near New River Dam

Numerous opportunities on
proposed trails with informational
signs on bridges, and structures;
linkages also serve as educational
opportunities, identification of
historic sites

Numerous opportunities on
proposed trails with informational
signs; links also serve as
educational opportunities
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Table 3.5-2 - West Valley Recreation Corridor Planning Matrix
Modal Transportation Corridor Plan

West Valvle Multi

RURAL

[SUBURBAN

TURBAN

(HABITAT/ WILDLIFE (PASSIVE) (ACTIVE)
CONSERVATION)
Extraction/Mining None None Revegetation and restoration plans

required, time limits placed on
activities, buffering during activities
required

Economic No development or alteration of Incorporate floodplain into Incorporate trails or river
floodplain; buffer floodplain from development without altering amenities into land uses adjacent
adjacent uses shape or characteristics, restore | to the floodplain; some alteration

floodplain and floodway to of the floodplain to encourage
. enhance land uses desired uses
Trailhead Outside the floodplain Limited facility trailheads inside Full facility trailheads. Paved
the floodplain. Compacted parking areas, restrooms, picnic
parking areas, restrooms, small areas, play fields (if appropriate).
picnic areas

Land Use Residential (buffered from the Residential outside the floodplain, | All in Passive Management Goal
floodplain). Open Space, Resort neighborhood commercial, Category and mixed use, high

community (i.e., library, park, low | intensity areas, including mixed
intensity administrative or doctors | use Cores and/or nodes,
office) industrial

Recharge Natural (wetlands) only Revegetated areas, soft surface | All in Passive Management Goal

basins and/or channels
integrated into surrounding
environment

Category and landscaped hard
surface basins, pipes, hard
surface, and landscaped
channels.

Others/Special Areas
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3.5.4

3.5.4.1

3.54.2

3.54.3

3.544

Recreation Plan Summary by Recreation Component

This section of the report summarizes the planned recreation elements for the
Agua Fria Watercourse Master Plan. The development of the Agua Fria
Watercourse Master Plan culminates the planning process, which involved
collaborative planning and design with multi-jurisdictions. Figure 3.5-2 shows
how the proposed recreation plan components connect to existing and
planned recreation facilities along the River.

Parks

Two developed parks associated with the EI Mirage Wastewater Treatment
Plant and the McMicken Dam outfall, are proposed.

Trails and Trailheads

Two trails are proposed to travel the extent of the river. The primary trail is
planned as a shared use recreation trail intended to serve pedestrians and
bicyclists. This facility is planned for use by bicycles, walkers, joggers, and
skaters, and is generally located outside the floodway or adjacent to the
levees between Buckeye and Camelback Roads. An in-channel secondary
trail is planned as a stabilized surface facility that would include equestrian
use. The secondary trail would merge with the primary trail from time to time.
When the trails are merged, they are planned as either paved or unpaved,
depending on their location (in channel or on street). When the merged or
secondary trail is in-channel, it is to be incorporated into a vegetated area
proposed as part of the Landscape Character Plan element of the
Watercourse Master Plan. Trailheads are proposed at several locations in
conjunction with trail crossings, arterial streets, and parks.

Equestrian Facilities

Two existing horse stables include the private Lower Buckeye horse corrals
on the east side of the River below Lower Buckeye Road and the Luke Air
Force Base horse corrals north of Glendale Avenue. A planned equestrian
access is located at Camelback Ranch Park. Equestrian facilities are
recommended at Lower Buckeye Road.

Environmental/Habitat/Open Space Areas

Riparian interpretive areas and trails adjacent to recharge basins and
channels are recommended to be associated with recharge facilities
underway or planned by the Central Arizona Project and the Southwest
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PROPOSED RECREATION
CORRIDOR PLAN
Figure 3.5-2

This map shows the proposed recreation features,
in addition to existing and planned recreation
facilities in the vicinity of the Agua Fria River.
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3.54.5

3.5.5

3.5.5.1

3.5.5.2

Regional Operating Group. In addition, a mitigation site is proposed for the
I-10, and open spaces are identified throughout the corridor.

Interpretive Historic and Cultural Resources

The rich history of the Agua Fria River has been incorporated as part of the
Agua Fria Master Plan. The historic Akimel Au Authm inhabited and farmed
the area at the confluence of the Gila River and the Salt River, and the
Yavapai’s traditional homeland was along the middle and upper reaches of
the Agija Fria River (ACS report). These historic sites are preserved as part
of the Agua Fria Master Plan by creating interpretive areas at the Casa de
Piedras prehistoric ruins and Calderwood Butte. The Master Plan also
includes conceptual interpretative areas at the Beardsley and Central Arizona
Project Canals, Calderwood Stage Site, at master planned developments,
and other important sites and crossings.

Recreation Components in the Lower Reach (Gila River Confluence to New
River Confluence)

The southern reach of the river consists of two types of planning
management areas. The lower portion is rural in character and transitions to
suburban between approximately Lower Buckeye Road and the New River
Confluence at Camelback Road. Plan elements are identified below by
subreach. Figure 3.5-3 is an illustrative showing various recreational
components of the master plan. The numbers in parenthesis refer to the
locations shown in the illustrative.

Confluence of Gila River to Broadway Road

It is recommended that the Avondale Mitigation Site be restored as a park
with a major trailhead and the initiation/terminus of a stabilized surface trail
along the eastern edge of the river (36). The riparian area at the confluence
is recommended to be restored as a habitat/interpretive area. Interpretive
signs describing the Agua Fria as a resource and a seam, created via the
many river crossings; that joins the West Valley from east to west and via-the
course of the river north to south are recommended here as well.

Broadway Road to MC 85 (Buckeye Road)

An equestrian trailhead (35) is proposed at Lower Buckeye Road on the east
side of the river. This trail will provide access for residents in the mostly rural
areas adjacent to the river. Within this reach, the stabilized surface trail splits
into two trails: a primary, paved surface trail (15) along the levee, and a
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3.9.5.3

3554

stabilized surface secondary trail (13) that provides equestrian use in the river
channel.

Shopping, dining, and strolling have become a form of recreation and
entertainment. The Agua Fria River offers a tremendous opportunity to blend
these types of recreation activities with more traditional recreation uses. To
complement traditional recreation uses, a mixed use river-oriented
development (34) is recommended on the west side of the River at Lower
Buckeye Road on the City owned property, once the City vacates its offices
and moves to a new facility.

MC 85 (Buckeye Road) to I-10

South of Coldwater Park on the north side of Buckeye Road, an interpretive
facility associated with the Santa Fe and Southern Pacific Railroad is
recommended. This facility could include information about rail and its role in
moving agricultural products that have been important throughout the
development of the West Valley. A mixed use, river-oriented node is
recommended on the vacant land just west of Coldwater Park (33). The City
of Avondale owns the land. This would provide a second
commercial/entertainment venue within Avondale along the River.

The primary levee and secondary in-channel trails are recommended to
continue through this reach. A trailhead associated with the proposed rail
interpretive facility north of Buckeye Road and Coldwater Station is
recommended within this reach to provide access to the primary and
secondary trails.

I-10 to Indian School Road

Connections from the private park associated with the Rancho Santa Fe
master planned community to the primary west levee trail are recommended
(31). These connections would provide a direct route to Regional Park Il on
the east side of the river.

On the north side of I-10, at the Arizona Department of Transportation Outfall
Channel, a habitat area with trails and open space interpretation is
recommended (32). Access under McDowell Road and across the River to
Regional Park Il is also important to provide users of the trail on the west side
with access to Regional Park Il.

A trail adjacent to the levee is planned to continue here along both sides of
the river (14).
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3.55.5

3.5.6

3.5.6.1

3.5.6.2

A park associated with the reclaimed mine located south of the Roosevelt
Water Conservation District Canal is also included in the plan (30). A
connection from the primary and secondary trails to the canal, and inclusion
of the canal as a trail in the Avondale General Plan, is also recommended
(29).

Indian School Road to the Confluence of the New River

Connections at Indian School Road will provide on-street bicycle route and
sidewalk access to residents of Villa De Paz on the east side of the river (28).
The planned Camelback Ranch Park (27) will provide equestrian access and
an open space node at the northeast intersection of Camelback Road and the
river. North of the park, open space associated with the planned Camelback
Ranch community is planned.

Because the levees end in this subreach, the primary and secondary trails
are recommended to merge at Camelback Road and continue along the New
River to Olive Avenue to avoid existing mining operations.

Recreation Components in the Middle Reach (Confluence of New River to
Bell Road)

The middle reach of the Agua Fria River currently consists of urban activities
in close proximity to general industrial uses such as sand and gravel mining,
the Glendale airport, landfill, and wastewater treatment plant, and the El
Mirage landfill. Recreation Plan elements are summarized in detail in the
following subreaches.

Confluence of New River to Olive Avenue

Due to heavy industrial activities that span the entire reach of the river, no
recreation activities are recommended. Alternative trail access is
recommended along the New River (26) to Olive Avenue. On-street bicycle
routes and sidewalks will provide bicycle and pedestrian access from the
New River back to the Agua Fria River corridor. A trailhead at Olive Avenue
(10) could mark re-entry to the Agua Fria River trail.

Olive to Cactus Road

The primary and secondary trails are proposed to continue along the west
side of the river to Cactus Road. Within this reach, a park associated with the
existing vegetation at the El Mirage Wastewater Treatment Plant is proposed
(11). Connections to the Youngtown Maricopa Lake Park, constructed as part
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3.5.6.3

3.5.7

3.5.71

3.5.7.2

3.5.7.3

of bank stabilization on the east side of the river, are also recommended (25).
At Grand Avenue, the primary and secondary trails are recommended to
merge and continue on-street on the east side of the river to Bell Road.

Cactus Road to Bell Road

No recreation facilities are proposed here. The merged trail is recommended
to continue on street to Bell Road (24).

Recreation Components in the Upper Reach (Bell Road to New Waddell
Dam)

For the most part, the northern reach of the river remains pristine Sonoran
Desert open space. The land use zone transitions to suburban zone
approximately at Dove Valley Road down to approximately Deer Valley Road.
The area below Deer Valley Road transitions to the urban zone. Plan
elements within this reach of the river are summarized in detail by the
following subreaches:

Bell Road to Beardsley Road

A vacant parcel owned by the Arizona State Land Department located at the
northwest corner of Bell Road and the Agua Fria River offers an opportunity
to provide a trailhead with equestrian access to the river (23). North of Bell
Road, the primary trail could continue on the western bank and the secondary
trail could continue in the river along the west edge of the floodplain (8). Both
trails could converge (7) at a park proposed for the McMicken Dam Outfall,
located just north of the Union Hills Drive Alignment on the west side of the
river (5).

Beardsley Road to Twin Buttes Wash

North of Beardsley Road, the merged trail continues from the McMicken Dam
outfall park through an elevated creosote flat with views of the floodplain.
The flat is located on the western bank of the river bordering the north side of
the McMicken Dam Outfall (6). The trail crosses the river at Rose Garden
Lane, and continues north along the east bank of the river. A trailhead on the
west side of the river at Beardsley Road is recommended.

Twin Buttes Wash to Calderwood Butte

A connection from the merged trail is recommended to Twin Buttes Wash
(22). Besides the merged trail and associated markers and vegetation, no
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3.5.74

3.5.7.5

3.5.7.6

developed recreation improvements are recommended in this portion of the
river. Ariparian area is recommended in association with planned recharge
basins south of Jomax Road (21).

Calderwood Butte to the CAP Canal

The plan recommends working with property owners to create interpretive
areas at Calderwood Butte, Casa de Piedras, the CAP Canal, and Beardsley
Canal (4). Within this area of the river, the primary and secondary trails
would stay merged until north of Calderwood Butte. South of Casa de
Piedras, the trails are recommended to split, with the primary trail on the east
terrace and a secondary trail in the river at the east edge of the floodplain (2,
3). An open space area is recommended north of Casa de Piedras (20).

CAP Canal to Cloud Road

Connections to the three major washes on the west side of the river in this
area should be created from the secondary trail (18). The river would remain
an open space corridor accessed by the secondary trail. The primary trail
would continue on the east terrace above the river. A trailhead in conjunction
with the proposed City of Peoria Regional Park is proposed at Lake Pleasant
Road south of SR 74 and on the west side of the river at SR 74 (19).

Cloud Road to the New Waddell Dam

A connection to the planned Maricopa County on-street bicycle route along
SR 74 and to the Lake Pleasant Park is recommended at the SR 74 Bridge
(17). Atrailhead is also recommended at this location (1). Interpretive areas
on the west side of the River north of SR 74 are also recommended.

The George’s pond area is recommended to be conserved as a habitat/open
space/interpretive area with access trails and connections to Morgan City
Wash (16).
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~ Component

Table 3.5-3 — Opinion of Probable Costs for Recreational Components

Location |

~ Description

($Million)

Recreational
Components of
Maintenance Road

Gila Confluence to
Lake Pleasant

Primary Trail

Park/Major Trailhead

Gila Confluence to
Broadway Road

Avondale Mitigation Site

Equestrian Facilities

Lower Buckeye Road

Trail head with parking/loading
facilities

River Theme Lower Buckeye Road |Commercial Redevelopment of $ - |Private development-No
Development current City offices cost to public sector
Interpretive Ramada/ |Buckeye Road Interpretive site with railroad theme $ 0.250
Open Space/Trailhead and minor trailhead
Interpretive Ramada/ [I-10 Interpretive site, habitat area, trails, $ 0.250
Open Space/Trails open space
10-Acre Park Site El Mirage Recreational Park in Flood Fringe- No| $ 0.470
Structures

Interpretive Ramada/ [RID Canal Interpretive site, trail connection $ 0.250
Open Space
10-Acre Park Site McMicken Dam Outlet |Recreational Park in Flood Fringe- No| $ 0.470

Channel Structures
Major Trailhead Bell Road Equestrian Trailhead
Minor Trailhead Beardsley Road
Interpretive Ramada/ |Jomax Road Interpretive site associated with CAP $ 0.250
Open Space recharge project
Interpretive Ramada/ |Associated with SROG $ 0.250
Open Space Recharge Facilities

(location to be
determined)
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~ Component

Table 3.5-3 — Opinion of Probable Costs for Recreational Components

~ Description

Inter;;retive Ramada/
Open Space

Associated with SROG
Recharge Facilities
(location to be
determined)

Interpretive Ramada  |Calderwood Butte Interpretive site $ 0.250
Interpretive Ramada/ |Casa de Piedras Interpretive site $ 0.250
Open Space -

Interpretive Ramada  |CAP Canal Interpretive site $ 0.250
Interpretive Ramada  |Beardsley Canal Interpretive site $ 0.250
Major Trailhead/ SR 74 Trailhead, habitat conservation areas

Interpretive Area

and interpretive areas in the vicinity of
SR 74 and George's Pond

Minor Trailhead

Lake Pleasant Road
south of SR 74

Trailhead in association with City of
Peoria Regional Park
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3.6 Transportation Corridors
Many conventional transportation corridors, roads and bridges, currently
cross the Agua Fria River. At-grade or dip crossings are simply roads across
the bottom of the river. These roads become inundated during storms that
produce flow in the river. Bridges have been constructed at most crossings to
provide all-weather access. As shown in Figure 3.6-1 and Figure 3.6-2 on the
" next few pages, two new bridges are anticipated in the near future near
Happy Valley Road and Lone Mountain Road. These bridges are in the latter
stages of planning. Local and regional transportation planners have identified
additional transportation corridors across the river, to be developed in the
future. At this time, these corridors have been identified only as potential
crossing sites. The type of crossing (bridge or at-grade) and precise location
are unknown at this time. The corridors identified could possibly shift as
much as one-quarter mile or more during detailed roadway design.
As the West Valley continues to grow and expand, the existing transportation
corridors will be modified to meet new needs. At-grade crossings will be
replaced with bridges, existing bridges will be widened and the proposed
facilities will become a reality. Existing, proposed, and future transportation
facilities are presented in Table 3.6-1.
Table 3.6-1 — Agua Fria River Transportation Corridors
Location ] Crossing f ~ Status ‘
Type ' ;
Litchfield Road (Gila River {Unknown Future
Confluence area)
Southern Avenue/ Unknown Future
Broadway Road
Lower Buckeye Road At-grade Existing
Buckeye Road Bridge Existing
Van Buren Road Bridge Existing
Interstate 10 Bridge Existing
McDowell Road Bridge Existing
Thomas Road Bridge Future
Indian School Road Bridge Existing
Camelback Road Bridge Existing
Bethany Home Road Unknown Future
Glendale Avenue Bridge Existing
Northern Avenue At-grade Existing -
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Table 3.6-1 — Agua Fria River Transportation Corridors

_ location

Final Recommended Plan Report
Agua Fria Watercourse Master Plan

. __Type .
Olive Avenue Bridge Existing
Peoria Avenue Unknown Future
117th Avenue- Peoria Unknown Future
Avenue to Olive Avenue
Grand Avenue - U.S. 60 |Bridge Existing
Santa Fe Railroad Bridge Existing
Bell Road Bridge Existing
Rose Garden Lane At-grade Existing
New Estrella Roadway Bridge Proposed
(Happy Valley Road)
Jomax Road At-grade Existing
Dixileta Road / Dynamite |Unknown Future
Boulevard
Loop 303 Bridge Proposed
Beardsley Canal Canal Bridge  [Existing
Pass Road / Carefree [Unknown Future
Highway
SR 74 Bridge Existing
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HYDROLOGY

4.1

4.2

4.3

Introduction

As part of the master planning process, KHA created supplemental hydrologic
models to evaluate two important conditions that affect the river response
during large floods:

»  The effectiveness of the existing retention policies within the watershed,
and

> Floodwave attenuation in the river as it relates to encroachment of the
floodplain.

The models are intended for planning uses only and should not be used for
regulatory purposes.

Corps’ Hydrologic Models

The Los Angeles District U.S. Army Corps of Engineers established the
regulatory hydrology for the River in July 1995. The hydrology is documented
in the report “Hydrologic Evaluation of New Waddell Dam on Downstream
Peak Discharges in the Agua Fria River.” The Corps’ hydrology is the basis
for current regulatory discharges on the Agua Fria River. The Corps has
performed several analyses of the Agua Fria River. Another study,
“Hydrology for Evaluation of Flood Reduction by New Waddell Dam, Agua
Fria River below New Waddell Dam to the New River Confluence”, 1988,
describes the hydrologic design parameters of the river and New Waddell
Dam.

For purposes of comparison, results of this study are compared to the 100-
year flow rates established by the Corps.

Tributary Flows

Local runoff drains to the upper reach of the Agua Fria River in numerous
locations such as Morgan City Wash, Caterpillar Tank Wash, and Twin Buttes
Wash. These washes are uncontrolled and drain generally undeveloped
desert areas.

Below the uncontrolled drainage area is the McMicken Dam outlet channel, a
potentially major tributary. According to the Corps' 1988 study, “no
contributing flow from McMicken Dam was included in the discharge-
frequency evaluation of Agua Fria River because it either occurs at a different
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time than local flow due to longer time of concentration, or a different season
than New Waddell Dam.” The design storm for New Waddell Dam is a
general winter storm, as compared to a summer thunderstorm for McMicken
Dam.

The next major tributary is the New River. The New River accepts runoff from
the Arizona Canal Diversion Channel (ACDC), which was constructed to
divert floodwaters from north central Phoenix to the New River. Flood control
dams located on the New River, Skunk Creek, Cave Creek, and Dreamy
Draw play an integral role in the functioning of this system. In the 1995
report, the Corps considered the inflow from the New River for estimating
peak discharges, although documentation of the specific hydrographs used
was lacking. The hydrographs developed for the New River were based on
the SPF rather than the 100-year event.

Flood Routing

The 100-year flood routing model of the Agua Fria River has been undertaken
as a general evaluation of floodwave attenuation as impacted by floodplain
encroachment. In general, floodwaves can be attenuated where significant
floodplain storage exists. The question being evaluated is whether floodplain
encroachment as allowed under the floodplain regulation would lead to loss
of attenuation and increasing flood peaks.

4.3.1 Methodology

Due to the presence of levees in the lower reach, the analysis was terminated
at the New River Confluence. Separate models were created for the
remaining upper and middle reaches. For these reaches, hydrographs from
the Corps' 1995 study were directly input into the model.

The 9,000-cfs outflow expected from the New Waddell Dam during large
storms was not included in this analysis since it is understood that its release
would not coincide with flows occurring in the uncontrolled lower watershed.
Combined probability computations were performed by the Corps to
determine a discharge-frequency relationship. The evaluation found “that for
a specific frequency, the local runoff value was much larger than that for the
routed dam flow.”

The flood routing investigation was accomplished using the modified Puls
routing method in HEC-1 to route the Corps regulatory hydrographs. The
modified Puls method is ideal for this evaluation because it assumes that the
river corridor is a linear reservoir, thus accounting for floodplain storage.
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4.3.2

4.3.3

Floodplain Storage

Floodplain storage occurs naturally in floodplains. The impact of storage on
floodwave attenuation tends to be most pronounced in wide floodplains and
less pronounced in narrow floodplains. The Agua Fria River upstream of the
New River has both confined reaches and wide reaches. Sand and gravel
pits are scattered throughout the River both inside and outside the floodway.
Some of these pits can provide significant storage volume that assist in the
attenuation of floodwaves.

A key aspect of the hydrologic model was estimating the stage-storage-
discharge relationships for the watercourse. Stage-storage curves were
developed on a reach-by-reach basis using HEC-RAS to compute total
volumes. These total volumes were then used as initial conditions in the
HEC-1 models. In order to simplify the model, direct channel losses and
additional inflow were assumed to be negligible.

To estimate floodplain storage at various flow rates, a multiple-profile analysis
was developed in HEC-RAS. At each flow rate, an estimate of reach storage
was obtained from the HEC-RAS output. Since this analysis was for
hydrologic purposes, the ineffective flow records of the HEC-RAS model were
modified to include hydraulically connected areas. However, some
encroachment records were added to the model to separate the hydraulically
continuous channel from the sand and gravel pits.

The addition of encroachment records does not eliminate the impact that
sand and gravel mines have on the river; rather it clarifies the limits of the
channel. All sand and gravel mines within the floodplain were modeled
unless they were considered hydraulically disconnected.

For the floodway analysis, storage volume estimates were obtained directly
from the floodway run of the HEC-RAS model. The Floodway model is
independent of the location of sand and gravel mines. Encroachment records
are placed at the floodway line without regard to the sand and gravel mines.

Results of Flood Réuting Analysis

Two conditions were modeled for this investigation. The first was the
Floodplain model depicting the existing non-encroached floodplain. The
second was the Floodway model, which is the floodplain encroached to the
regulatory floodway line. The floodplain model was developed to establish a
baseline flow condition from which to compare the impacts of future
encroachments. Due to the significant variation between the routing methods
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used by the Corps (Muskingum Routing) and Modified Puls, it had been
unclear as to how closely the Corps’ results would match with the floodplain
model. However, the results of the floodplain model for all practical purposes
matched the published results of the Corps. However, one significant
variation is the timing differential between KHA's and the Corps’ floodplain
models. The peak flow rate for the KHA models occurs about two hours later
than the Corps’ model. In evaluating the issue of timing, it was concluded
that this delay in timing in part represented the time for floodwaters to fill up
channel storage, most notably sand and gravel pits.

The Floodplain model shows a significant amount of flow attenuation through
the river reach. In general, the more narrow incised upper reaches had less
attenuation than the wider southern reaches. However, flood attenuation was
most dramatically impacted in the reaches with significant sand and gravel
mining activity. Three areas in particular stand out: south of Jomax Road to
Beardsley Road, north of Grand Avenue to Bell Road, and near Northern
Avenue.

Comparison of the Floodplain and Floodway models in Table 4.3-1 confirms
the assumption that encroachments on the flood fringe will increase peak
flows downstream and decrease the time it takes for the river to peak.

Table 4.3-1 - Peak Flow Comparison

Location KHA . KHA

Floodplain | Floodway

" ‘ . Qcfs) | Q(cfs
D/S New Waddell Dam 22,000 22,200 22,200
Jomax Road N/A 20,000 20,500
U/S Bell Road N/A 15,300 19,700
CP1037 (Bell Rd.) 37,500 37,500 37,500
CP1038 (Grand Ave.) 34,500 34,400 36,600
CP1039U (U/S New River) 30,000 30,300 35,200

The subreach from New Waddell Dam to Jomax Road originates at the upper
end as a canyon-like reach with minimal overbank storage. Near the CAP
siphon, the River broadens into a wider floodplain. Currently, there is no
significant in-channel mining activity upstream of Jomax Road. In the
subreach between Jomax and Bell Road, several large sand and gravel
mines characterize the River. The Floodway model demonstrates that peak
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4.3.4

4.4

flow rates would increase by approximately 30% upstream of Bell Road if the
floodplain were encroached to the floodway line.

The middle subreach, between Bell Road and the New River confluence, is
also impacted by sand and gravel mines. Encroachment to the Floodway
causes a 16% increase over the Floodplain model just north of the New River
confluence. While it is not possible to precisely evaluate the percentage of
attenuation that can be attributed to sand and gravel mining versus floodplain
storage, it is apparent that attenuation is significantly impacted in those areas
with large pits in the flood fringe.

Conclusions

The objective of modeling the hydrologic routing was to determine how much
floodwave attenuation occurs in the River under existing conditions and
ultimate conditions (encroachment to the floodway line). The Floodplain
model produced results similar to the regulatory flow rates established by the
Corps between Bell Road and the New River confluence. Sand and gravel
pits, like those north of Grand Avenue, provide a significant amount of
storage volume that accounts for some of the attenuation in the Floodplain
model. Further, the floodway model demonstrates that downstream flood
peaks will increase significantly (up to 30%).

It was noted that floodplain encroachment led to a decrease in the time to
peak by approximately two hours. Based on existing studies, it was not
possible to determine if flow rates downstream of the New River confluence
would be adversely impacted by this shift in timing.

RETENTION MODELING

The retention investigation, which encompassed the entire river downstream
of New Waddell Dam, was based on simplified retention and future condition
assumptions. The purpose of the analysis was to evaluate the effectiveness
of retention policies in reducing flood peaks along the Agua Fria River from
New Waddell Dam to the Gila River confluence.

Maricopa County and many of the municipalities in the Phoenix metropolitan
area established storm water retention policies in the mid to late 1980s to
ensure that future development would not adversely impact downstream
areas of the watershed. The majority of municipalities require onsite
retention of runoff from the 100-year, 2-hour rainfall. Although not all
municipalities have the same retention criteria, they all have a retention
requirement of no less than the 100-year, 1-hour rainfall.
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4.4.1

4.4.2

The City of Surprise is the largest municipality with the less stringent 100-
year, 1-hour rainfall criteria. The majority of the City is in subbasin 35, which
drains to McMicken Dam. Subbasins 36 and 39 are both influenced by the
City’s criteria. Approximately 50 percent of Subbasin 36 and 60 percent of
Subbasin 39 are in the City of Surprise. Less than five percent of any other
subbasin was affected by the lesser criteria.

Hydrologic Retention Models

An existing condition model was created by KHA to provide the framework to
develop three future condition models. The existing condition model is a
reconstruction of hydrology originally presented in the Corps’ 1995 study.
The model was reconstructed using input parameters from the Corps’ model
including rainfall curves, loss rates, percentage of impervious area, and
physical basin parameters such as slope, area, and roughness.

The Corps transformed the existing condition hydrologic model to a future
condition model by increasing the percentage of impervious area in the
watershed. The Corps had developed a land use map that projected future
development in the Agua Fria River watershed for the year 2071. The Corps
used the mapping to estimate the increase in impervious area due to future
development. The percentage of impervious area was the only parameter
that changed between the existing and District's future models presented in
the 1995 study.

Based on the foundation of the existing condition model, KHA created three
hydrologic retention models to compare the impact of retention regulations.
As with the Corps hydrology, the fundamental difference between the existing
condition model and the future condition models is an increase in the
percentage of impervious area within the watershed. This difference is
reflected in the diversion records. All models use 6 and 24-hour storms to
compare the effectiveness of retention policies during larger storms.

Methodology

The Corps’ HEC-1 program was used to create the existing drainage runoff
model throughout the watershed. This model was created by inputting the
Corps’ parameters directly into the MCUHP2 program and HEC-1. Itis noted
that the results of the KHA existing conditions model indicated that peak flow
rates were slightly higher than those used in the Corps’ regulatory model.
This was expected since the Corps’ 100-year results are a function of the
SPF event. The differences were not a concern since the objective of the
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modeling is to evaluate the effectiveness of the retention policies, not
duplicate peak flows produced by the Corps’ modeling.

As described below, the three future condition models were created based on
the KHA existing condition model. In all, the percentage of impervious area
was increased to match the Corps’ future condition models.

No Retention Model

The percentage of impervious area was increased to future condition levels to
create the No Retention Model. This is considered to represent the worst
case scenario. No other modifications were made to this model.

Retention Model |

The Retention | Model incorporated retention into the watershed by using a
simplified assumption that all runoff was retained at the end of the major
drainage basins. Diversion records were added to the HEC-1 model at the
end of the major drainage basins to represent retention of a calculated
volume of runoff. Once the retention volume was satisfied, runoff was no
longer diverted out of the model. The retention volume was calculated using
Equation 8.1 of the District's Drainage Design Manual, Volume I:

V=C*A*P/12
Where
V = Volume Required, ac-ft
C = Runoff coefficient (assumed to be 0.6 for single family homes)
A = Contributing Drainage Area, acres
P = Rainfall depth, in. (detérmined from the PREFRE program)

The rainfall depth used to calculate retention volumes was adjusted to reflect
the difference in retention criteria within the City of Surprise. See Table 4.4-1
for a volume calculation summary.

The amount of available retention storage from each subbasin was
determined based on the difference in impervious area between existing and
future condition land uses. It was assumed that retention would be provided
in areas developed in the future. The increase in the percentage of
impervious area in each subbasin was multiplied by the area of the subbasin
to determine the area developed in the future condition. The developed area
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4.4.3

and runoff coefficients were then used to determine the amount of potential
storage.

Table 4.4-1 - Retention Volumes

Basin A (ac) Vol (ac-ft)
1036 5,811 185
1037 17,229 2,240
1039 16,979 2,054
1040 26,112 3,395
1042 5,709 742

Retention Model Il

The Retention Il Model recognized that only a portion of the runoff would be
diverted to retention storage since part of the watershed was developed prior
to the implementation of a retention policy. Therefore, diversion records
within the HEC-1 model were configured to allow a portion of flow to bypass
to the river while retaining the remainder of the flow up to the specified
volume.

Results of Retention Analysis

The existing condition model produced results higher than anticipated, but
reasonable enough to serve as a basis for the future condition model and
retention models. The increase in percentage of impervious area increased
the future condition flows over existing conditions by varied amounts. In the
Retention | model, the time to peak lengthened and the peak flows decreased
at the concentration points. The retention volume had no effect on peak flows
exiting the subbasins.

The Retention Il model used a modified approach to the diversion records.
This model showed longer times to peak and decreased peak flows,
confirming that retention basins have a positive effect on the peak flows out
of the subbasins and in the river.

See Table 4.4-2 for a comparison between models for the 100-year, 6-hour
storm.
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4.4.4

4.5

Table 4.4-2 - Comparison between Retention Models

Location Existing Future [ Retention | | Retention Il
Qpeak(cfs) | Qpeak(cfs) | Qpeak(cfs) | Qpeak(cfs)
Sub-basin 1036 21,500 22,100 22,100 22,100
Sub-basin 1037 24,800 26,400 26,400 26,400
CP1037 @ Bell Rd. 43,800 45,900 45,700 36,500
Sub-basin 1039 21,600 23,100 23,100 23,100
CP1039 @ New River 39,800 41,600 39,200 33,600
Sub-basin 1040 28,300 31,900 31,900 31,900
CP1040 @ I-10 41,500 48,300 38,300 35,200
Sub-basin 1042 5,500 6,400 6,400 6,400
[CP1042 @ Avondale 40,000 48,000 37,600 33,300
Conclusion

The objective of the retention model was to evaluate the effect of current
retention policies on a fully developed watershed. Based on simplified
assumptions, the current retention policy will effectively control inflows to the
Agua Fria River and no additional increase in retention storage is necessary
to account for watershed development.

Assuming a standard retention basin depth of three feet, the one-foot
freeboard requirement provides an additional 30-40% capacity in each basin.
Although this is a significant volume, it is not incorporated in any of the
retention models.

Summary of Hydrologic Modeling

The results of the hydrologic evaluation of retention policies and floodplain
storage indicate the following:

»  There is a significant amount of attenuation in certain stretches of the
Agua Fria River, which can be positively influenced by properly placed
sand and gravel mines, while other areas pass flows through with very
little attenuation.

Results from the Floodway model indicate that encroachment on the
floodplain by development or through flood control structures would
increase flows in certain river sections by nearly 30%.

Y

»  The results from the retention models showed that current retention
policies are effective in controlling the peak flow rates from subbasins.
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5. HYDRAULICS

5.1 Introduction

A key criterion for evaluating the feasibility of alternatives for the Watercourse
Master Plan is the hydraulic response of the river. It is the District's intent to
avoid adversely impacting the river's conveyance capacity. Therefore, any
structural elements or changes to the vegetation within the river must be
evaluated and, if necessary, mitigated. The hydraulic evaluation was
performed by LTM Engineering, Inc. (LTM, 2001) and is presented herein.

9.2

Current Planning Model

The District's current Flood Insurance Study (FIS) model was used to form
the basis of comparison between current and potential future conditions
(CVL, 1996). This model was developed by others using the Corps' HEC-2
Water Surface Profiles program. Peak flow rates from the FIS model shown
in Table 5.2-1 were unchanged for the converted model.

Table 5.2-1 - Peak Flow Rates

For the Hydraulics Evaluation of the Agua Fria River

River Station Peak Flow Approximate Location
~ (cfs) of Flow Change

33.82 9,000 4,000 ft. below dam
33.41 19,000 Morgan City Wash
31.86 21,000 1 mi. S. of SR74
30.46 23,000
29.04 25,000
27.77 27,000
26.37 29,000
25.098 31,000 0.5 mi. S. of Jomax Road
23.692 33,000
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