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Executive Summary

This report presents the findings of a feasibility study of the Rio Salado, Salt River, Arizona.
The study efforts were directed toward establishing the feasibility of environmental restoration
with incidental recreation along the Salt River in Phoenix and Tempe, Arizona. Restoration
efforts are required because upstream water projects have curtailed year-round water flows and
converted the once perennial Salt River into a dry river bed devoid of habitat. This feasibility
report is intended to: (1) provide a complete presentation of study results and findings, including
those developed in the reconnaissance phase so that readers can reach independent conclusions
regarding the reasonableness of recommendations; (2) indicate compliance with applicable
statutes, executive orders and policies; and (3) provide a sound and documented basis for
decisions makers at all levels to judge the recommended solution(s).

The two non-Federal sponsors identified were the Cities of Tempe and Phoenix, Arizona. A Key
initial activity of the feasibility effort was to work with the non-Federal sponsors to identify the
study area and focus on the environmental restoration opportunities, with associated incidental
recreation opportunities, within the defined study area. Upon initiation of the feasibility effort,
the entire 33 mile reach studied under the reconnaissance phase was evaluated for potential
environmental restoration. However, after discussion with the non-Federal sponsors, two
specific sites were identified which would be of immediate interest in a cost-shared construction
project.

The first site is located in Tempe, Arizona, on portions of the Indian Bend Wash and the Salt
River and is hereinafter referred to as the "Tempe Reach." The second site studied in this
feasibility report is located entirely in the Salt River within the City of Phoenix, Arizona and is
referred to as the "Phoenix Reach." The total length of the Phoenix Reach is approximately 5
miles.

There is currently very little habitat found within either the Tempe or Phoenix Reaches. The
desired habitat types for this area include mesquite habitat, cottonwood/willow habitat, wetland
marsh, aquatic strand/scrub habitat, and open edges. Integral to the restoration of riparian habitat
is providing sufficient water to irrigate the desired vegetation. After evaluation of several
alternative water sources, groundwater was the selected source of water for restoration activities
within both reaches.

A number of habitat restoration alternatives were developed in cooperation with the non-Federal
sponsor and evaluated relative to their effectiveness, acceptability, and incremental economic
efficiency. From the array of alternatives a plan was selected for each reach which was
determined to be technically feasible, economically efficient, and environmentally sound
according to the Federal water resources planning criteria. The selected plans would provide
riparian habitat, marginal surface and groundwater quality improvement from well-head
treatment and the natural filtering ability of wetland vegetation, and incidental aesthetic and
recreational opportunities. Restoration within the Phoenix Reach would consist of 130 acres of
mesquite, 99 acres of cottonwood/willow habitat, 58 acres of wetland marsh, 51 acres of aquatic
strand/scrub habitat, and 187 acres of open edges. Restoration within the Tempe Reach would




consist of 20 acres of mesquite, 50 acres of aquatic strand/scrub habitat, and 10 acres of open
edges within Indian Bend Wash, as well as 10 acres of mesquite, 20 acres of cottonwood/willow
habitat, 16 acres of wetland marsh and 24 acres of open edges within the Salt River.

The non-Federal sponsors have also expressed a desire to increase the passive recreation
opportunities incidental to the restoration effort within the study area. The riparian habitat
created by the selected restoration plans would be unlike any other resource in the metropolitan
area. The selected recreation plans intend to create a wide variety of passive means to enjoy the
resource, including viewing, picnicking, education, and exploring by foot, horseback or bicycle.

The total first cost of the project is currently estimated at $91,153,000 under October 1997
prices. The total first cost for construction of the selected restoration plans is $85,580,000,
which includes $5,962,000 for the Tempe Reach and $79,618,000 for the Phoenix Reach. The
total annual operations, maintenance, and associated non-Federal costs would be $2,021,000,
which includes $230,000 for the Tempe Reach and $1,791,000 for the Phoenix Reach. The first
cost for construction of the selected recreation plans is $5,573,000, which includes $686,000 for
the Tempe Reach and $4,887,000 for the Phoenix Reach. The total annual operations and
maintenance cost for the recreation areas would be $1,197,000, which includes $147,000 for the
Tempe Reach and $1,050,000 for the Phoenix Reach. The period of analysis used to compute
annual costs is 50 years with a discount rate of 7' percent.

The analysis presented in this report shows that the selected plans are feasible and would provide
environmental restoration benefits that serve the public interest. Therefore, it is recommended
that the selected plans described herein for habitat restoration be authorized for implementation
as a Federal project, with such modifications as in the discretion of the Chief of Engineers that
may be advisable, and subject to cost sharing and financing arrangements satisfactory to the
President and Congress.

Riparian habitat is especially significant in the arid southwest, and exhibits the majority of the
functions and values typically present in a wetland system. The majority of riparian areas in
Arizona exist as narrow, linear strips within the more arid habitats of chaparral and sage scrub.
These riparian zones function as wildlife corridors and oases with respect to the surrounding arid
regions. Overall, riparian habitats have declined by approximately 90% in the western United
States, which further highlights the value of future restoration projects.
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I. STUDY AUTHORITY

This report presents the findings of a feasibility study of the Rio Salado, Salt River, Arizona. The
Salt River is a significant tributary to the Gila River in the state of Arizona. A location map is
presented in Figure 1.1. This study has been conducted under the authority given in Public Law
761, Seventy-fifth Congress, known as Section 6 of the Flood Control Act of 1938. This authority,
dated June 28, 1938, states "the Secretary of War (now Secretary of the Army) is hereby authorized
and directed to cause preliminary examinations and surveys . . . at the following localities: . . . Gila
River and tributaries, Arizona . . ."

Congress added renewed commitment to providing authority for the Corps to review prior reports
in the State of Arizona by adopting House Resolution 2425 on May 17, 1994. HR2425 states that
"the Secretary of the Army is requested to review reports of the Chief of Engineers . . . in the interest
of environmental protection and restoration and related purposes." A copy of HR2425 is included
as Figure 1.2.

Initial funding to begin a General Investigations, two-phase study was appropriated under the 1994
Senate Energy and Water Development Appropriations Bill. In this Bill, Congress directed the
"Corps of Engineers to conduct a . . . study to investigate flooding and water quality problems in the
Rio Salado area of the Salt River in Tempe and Phoenix. The study should consider water quality,
recreation, and restoration of riparian habitat benefits as well as benefits traditionally displayed."

The Los Angeles District of the Corps of Engineers completed the first phase of the General
Investigations study in March 1995. The results and conclusions of the first, reconnaissance, phase
were presented in the Rio Salado. Salt River. AZ Reconnaissance Report. U.S. Army Corps of
Engineers. Los Angeles District, South Pacific Division, March 1995. The recommendation of this
report was that there was a Federal interest in proceeding to a second, feasibility phase of the General
Investigation to explore "environmental restoration with incidental recreation . . . of the Salt River
at Rio Salado, Tempe and Phoenix, Arizona." The Corps of Engineers’ Headquarters certified the
reconnaissance report on June 19, 1995 giving the Los Angeles District authority to move into the
feasibility phase.

Rio Salado, Salt River, Arizona, Feasibility Report Chapter I. Study Authority
I-1 April 1998
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II. STUDY PURPOSE AND SCOPE

A. Study Purpose

This feasibility study provides an interim response to the study authority cited in Chapter I. The
study efforts were directed toward establishing the feasibility of environmental restoration with
incidental recreation along the Salt River in Phoenix and Tempe, Arizona. The specific purpose
of this feasibility study is to develop alternatives and recommend an implementable solution to
the identified water resources problems to provide environmental restoration with incidental
recreation. This report is intended to be a complete decision document that presents the results
of both the reconnaissance and feasibility phases of the General Investigation effort. This
feasibility report is intended to accomplish the following tasks:

(1)  Provide a complete presentation of study results and findings, including those
developed in the reconnaissance phase so that readers can reach independent
conclusions regarding the reasonableness of recommendations;

2) Indicate compliance with applicable statutes, executive orders and policies; and

3) Provide a sound and documented basis for decisions makers at all levels to judge
the recommended solution(s).

B. Study Scope

The reconnaissance phase of the General Investigation effort broadly covered water resource
opportunities along the Salt River between Granite Reef and Gillespie Dams. The
reconnaissance study area covered approximately 33 miles, including the metropolitan Phoenix
area. The reconnaissance study area is presented in Figure 2.1. The opportunities explored
during the reconnaissance phase included flood control, water quality, environmental restoration,
and recreation. Upon conclusion of the reconnaissance phase of the study, a Federal interest was
found in pursuing detailed feasibility studies of the environmental restoration with incidental
recreation opportunities within the 33 mile reach of the Salt River.

The two non-Federal sponsors identified in the reconnaissance effort were the Cities of Tempe
and Phoenix, Arizona. A key initial activity of the feasibility effort was to work with the non-
Federal sponsors to identify the study area and focus on the environmental restoration
opportunities, including incidental recreation, within the defined study area. Prior studies,
reports, and existing information, as identified in Section III, was utilized to the maximum extent
possible in identifying the study area.

Upon initiation of the feasibility effort, the entire 33 mile reach studied under the reconnaissance
phase was evaluated for potential environmental restoration. As reported in the reconnaissance
report, the entire 33 miles has experienced some degree of degradation. However, several areas
are continuing to be impacted from sand and gravel mining, channelization, and other man made
activities. Additionally, some areas within the 33 mile study area have limited non-Federal
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sponsor interest for participation in a cost-shared construction project. Therefore, after
discussion with the non-Federal sponsors, two specific sites were identified which would be of
immediate interest in a cost-shared construction project. Figures 2.2 and 2.3 present the study
areas to be included in this study.

To accommodate the Federal and non-Federal interest in the long term restoration of the entire
33 mile reach, this feasibility report provides an interim response, in that it focuses on the two
immediate opportunity areas. Opportunities for other areas within the 33 mile study area would
need to be addressed separately in the future.

Tempe Reach

As stated above, the study area of this interim feasibility report was limited to two specific sites.
The first site is located in Tempe, Arizona, on portions of the Indian Bend Wash and the Salt
River. This area, hereinafter referred to as the "Tempe Reach" is shown in Figure 2.2. In the
Tempe Reach, the Corps of Engineers constructed the outlet channel for Indian Bend Wash from
McKellips Road south to the Salt River, a distance of 1.3 miles. The construction was completed
in 1977. The completed project consisted of a low flow channel and a terraced bench between

two levees.

The McKellips Road bridge crossing of the Indian Bend Wash is the upstream limit of the
Tempe Reach. Existing dumped riprap in the low flow channel serves as the upstream limit.
Between McKellips and Curry Roads, a municipal golf course now occupies the lands between
the low flow channel and the outside levees. The golf course will remain in place. Restoration
will be limited to the low flow channel in this section of Indian Bend Wash. Between Curry
Road and the Salt River, the low flow channel and the bench between the outside levees remains
bare dirt. In this section of Indian Bend Wash, restoration efforts will be examined both on the
bench and in the low flow channel.

The Tempe Reach also includes an area within the Salt River. McClintock Road bridge is the
upstream limit of the study area within the Salt River and Priest Drive is the downstream limit.
Within the Salt River portion of the study area, construction of Tempe Town Lake is expected to
be completed within two years. The construction of Tempe Town Lake began in August 1997.
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Phoenix Reach

The second site studied in this interim feasibility report is located entirely in the Salt River within
the City of Phoenix, Arizona. This is referred to as the “Phoenix Reach”. The location of

the Phoenix Reach is depicted in Figure 2.3. In pre-settlement times, the Salt River was one of
the few perennially-watered riparian areas of the Sonoran desert with highly productive
cottonwood, willow, and mesquite habitats. These areas were rich in habitat diversity,
supporting a wide variety of wildlife species. As the lower Salt River Valley became developed,
riparian habitat was degraded significantly. The upstream water projects curtailed year-round
water flows and converted the once perennial Salt River into a dry river bed.

The Interstate 10 bridge is the upstream limit of the Phoenix Reach. A grade control structure on
the downstream end of the bridge will serve as the starting point of the project. The 19th Avenue
bridge was chosen as the downstream limit. At this location, a superfund remediation project is
on-going for the 19th Avenue Landfill which is adjacent to the river. The total distance of the
Phoenix Reach is approximately 5 miles. Old landfills and active gravel mining operations are
present at many locations adjacent to the Phoenix Reach.

C. Scope Limitations

The results presented in this report are based on Corps criteria for determining Federal interest in
developing and implementing solutions to water resource problems. The information presented
in this report is to be used only to determine Federal interest and does not supersede or in any
way affect the results of other studies conducted for other purposes.
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III. PRIOR STUDIES, REPORTS AND EXISTING FLOOD CONTROL PROJECTS

Over 50 studies and reports have conducted or published on the Salt River since 1980 by various
agencies and engineering firms. The topics of the reports or studies include water resources,
flood control, recreation and urban development, and environmental assessment. Representative
prior studies and reports are described by topic below.

A. Water Resources Type Studies or Reports

The Maricopa Association of Governments completed an overall conceptual plan for a Salt River
redevelopment project in 1974 (Reference 2). The plan outlined water use and implementation
recommendations and called for specific plans for two demonstration projects.

In 1978, the U.S. Army Corps of Engineers conducted a study which extended along the Salt
River from the Gila River confluence to Granite Reef Dam (Reference 3). The study evaluated
problems and alternative possibilities relating to flood control, waste water, flood water
conservation, habitat restoration, and recreation. The study focused especially on the 16-mile
reach between 27th Avenue in Phoenix and Country Club Drive in Mesa.

The U.S. Army Corps of Engineers investigated water and related land resources issues in the
Phoenix Metropolitan area in 1981 (Reference 4). Issues discussed include water quality, flood-
control, water conservation, and fish and wildlife enhancement. None of the projects proposed
by local agencies, with the exception of flood-control along the Salt and Gila Rivers, were found
to warrant Federal interest.

A Rio Salado Development District was created in the late 1970's and early 1980's. Their
function was to investigate and implement a regional redevelopment of the Salt River. Maricopa
County voters defeated the resolution to create a tax authority for the District. However, the
District did conduct several studies. A published memorandum in 1982 provides a basis for the
determination of a source of water for the redevelopment project (Reference 5). The memo
identifies potential sources, gives general background on these sources, and provides a
preliminary analysis of each.

Water Resources Associates, a private engineering consulting firm, conducted a study which
evaluated the potential water sources and flood control options for a regional redevelopment of
the Salt River in 1982 (Reference 6). Sources for domestic water include obtaining Central
Arizona Project (CAP) allotment, obtaining water rights to surface runoff and groundwater, and
from lands within the district. The source identified for aesthetic and recreational water was poor
quality groundwater. Flood management plans were based on an existing condition scenario and
also on an upstream flood control design condition.

Carr, Lynch Associates, a private engineering consulting firm, also conducted a study in 1982
which evaluated the potential water sources and flood control options for a regional project
within the Salt River (Reference 7). This study included discussion of the physical structure of
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the project and its surroundings, the local social structure, the local economic situation, water
supply, and flood-control. ‘

In 1992, the U.S. Army Corps of Engineers completed the Central Maricopa County
Reconnaissance Study (Reference 8). This study analyzes and describes flooding problems and
water resource opportunities within the Phoenix metropolitan area to develop a wide range of
alternatives that would reduce or eliminate these problems. Twenty three flood related problems
were identified within Central Maricopa County. Two areas determined to have Federal interest
were a flood control project on the Dysart Drain near Luke Air Force Base, and a water quality
and environmental restoration project on the Salt River near 91st Avenue.

The Bureau of Reclamation completed the Conceptual Design for the Tres Rios Demonstration
Wetlands in 1993 (Reference 9). The design was completed in cooperation with the City of
Phoenix, Arizona Game and Fish, Arizona Department of Environmental Quality (ADEQ),
Maricopa County Parks and Recreation, Maricopa County Flood Control District, and the EPA.
The study evaluates methods for reclaiming water from sewage effluent from the 91st Avenue
Regional Wastewater Treatment Plant and develops plans for using the reclaimed water. This
report presents a conceptual design for a constructed wetland demonstration project designed to
improve the quality of treated effluent currently being discharged to the Salt River.

Arizona State University completed a geomorphic assessment of the Salt River for the U.S.

Army Corps of Engineers in 1994 (Reference 10). The assessment supports a reconnaissance-

level geomorphologic evaluation of the Lower Salt River and a portion of the Gila River. The .
study discusses environmental history, the hydrologic system, the geomorphic system, and

engineering features of the Salt River.

The City of Phoenix completed a report in 1994 which summarizes problems and issues that are
part of the setting of the Salt River as it passes through the City (Reference 11). The report
includeés discussion of resources and activities that will be the basis of the area's restoration.

The U.S. Army Corps of Engineers completed the reconnaissance phase of the Rio Salado, Salt
River, Arizona in 1995 (Reference 1). The report included an assessment of the problems and
opportunities and an evaluation of alternatives for a 33 mile reach of the Salt River. A
preliminary environmental assessment and a detailed habitat evaluation of the study area was
included.

B. Flood Control Type Studies or Reports

The U.S. Army Corps of Engineers prepared a document in 1981 as a result of severe flooding

along the Salt and Gila River (Reference 12). The flood damage reduction measures presented

include discussion on flood proofing, relocation, floodplain regulations, preparedness planning,

channel excavation, and evaluation of hydraulic structures.

Simons, Li & Associates, Inc, a private engineering consulting firm, prepared a report on the ‘
channelization of the Salt River through Tempe, Arizona in 1989 (Reference 13). The study
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addresses issues related to channel design, determines appropriate hydraulic design criteria, and
presents several alternative design concepts. The engineering analysis includes the evaluation of
alternative river sections, alignments and profiles. In addition, the study identifies potential
impacts of the proposed changes.

The U.S. Army Corps of Engineers completed the Salt-Gila Reconnaissance Report in 1989
(Reference 14). This study focuses on the flooding problems and associated solutions
downstream from the confluence of the Verde and Salt River to Gillespie Dam. It was
determined that none of the alternatives presented were economically justified; therefore, the
study did not proceed to the feasibility phase.

In 1994, the U.S. Army Corps of Engineers completed a bank stabilization study on the Salt
River (Reference 15). The study focused on the portion of the Salt River within the Salt River
Pima-Maricopa Indian reservation, east of Scottsdale, and within Maricopa County. Flood
events in 1992 and 1993 caused erosion of landfill material into the Salt River. Several flood
protection measures and alternatives were considered. The study concluded there was no Federal
interest in participating in installation of bank stabilization at this location. Since that time, the
Salt River Pima-Maricopa Indian Community initiated construction of bank stabilization for two
of the landfill sites studied with Federal Emergency Management Agency (FEMA) funding.

The Flood Control District of Maricopa County completed a land use and structures inventory in
1994 (Reference 16). The inventory was published in a report which listed the various
structures, utilities, and land use conditions along the Salt and Gila Rivers from Granite Reef
Dam to Gillespie Darn.

In 1996, the U.S. Army Corps of Engineers, in cooperation with the U.S. Bureau of Reclamation,
completed an analysis of various release plans for the modified Roosevelt Dam (Reference 17).
As a result of this effort, a new release plan was developed for the Roosevelt Dam which showed
significant reductions in discharges downstream. In addition, the hydrology for the lower Salt
and Gila Rivers was updated to reflect the new operation schedule of the dam.

C. Recreation and Urban Development Type Studies or Reports

In 1978, the City of Tempe completed a preliminary design study which examined
redevelopment alternatives of the Salt River through Tempe, Arizona (Reference 18). The
alternatives presented were:(1) limited water facilities with a semi-desert environment, (2)
maximum water facilities with a water-oriented environment, and (3) a quasi water oriented
environment that represents a compromise of water use.

The City of Tempe completed the Rio Salado Plan in 1982 (Reference 19). This document
serves as a guide for the Tempe City Council and its Boards and Commissions in making
decisions concerning development and use for all lands within and bordering the Salt River
through Tempe. The plan includes a statement of goals and policies for the improvement,
development and use of lands, relationships of various land uses, and description of methods and
programs.
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In 1983, the Rio Salado Development District completed an economic analysis of the impacts
that a redeveloped Salt River would have on the economy of metropolitan Phoenix (Reference
20). The study quantifies, on an annual basis, new public dollar revenues derived from increased
property and sales tax revenues and income generated by a redevelopment project from the sale
and/or lease of publicly-owned land in the project area. Conclusions from this study indicated
that over a fifty year period, redevelopment of the Salt River corridor would provide $7.6 billion
in public revenues and $2.4 billion in private benefits to the metropolitan region and the State of
Arizona.

Carr, Lynch Associates, a private engineering consulting firm, completed a master plan for a
regional redevelopment of the Salt River corridor in 1985 (Reference 21). The Master Plan
involved the reclamation of nearly 10,000 acres of land which included the transformation of the
present riverbed into a regional park and development of its banks for cultural, business,
recreational, and educational uses. This master plan was never implemented.

Arizona State University College of Architecture & Environmental Design prepared a companion
document to the City of Tempe Rio Salado Master Plan in 1988 (Reference 22). The ASU
document combined development, organized sporting events, environmental concerns, economic
interests and others to help guide future redevelopment initiatives.

In 1989, the City of Phoenix completed a South Village Redevelopment Plan (Reference 23).
The plan established that redevelopment activities in this area of Phoenix must begin with
rehabilitation and redevelopment of the Salt River as it passes through Phoenix.

In 1991, the City of Phoenix Planning Department completed a compilation of development
goals for the City by the year 2015 (Reference 24). The report included discussion of the future
role of the Salt River.

In 1992, CH,MHill, a private engineering consulting firm, completed an engineering analysis for
the City of Tempe (Reference 25). The analysis examines the engineering feasibility of creating
a recreation lake as part of the redevelopment of the Salt River corridor through Tempe.
Alternative methods of lake construction, alternative methods of protecting the lake from runoff,
and alternative potential water supplies were presented in the report.

CH,MHill completed a second document on a recreation lake for the City of Tempe in 1992,
(Reference 26). This document continues the examination of the feasibility of a recreation lake
within the Salt River in Tempe. The study includes information regarding the hydrogeology near
the lake site and project feasibility. The study discusses how much water is required to create
and sustain a lake in the Salt River channel. The preferred lake alternative has a water surface of
approximately 165 acres. The construction cost ranges from $18,600,000 to $23,600,000.

The City of Tempe completed a draft master plan of the public art and events to be displayed or
held within the area redeveloped along the Salt River (Reference 27). This document includes an
assessment analysis and recommendations regarding three primary areas of interest: public art,
cultural facility development, and cultural animation including festivals, exhibitions, and special
events.
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In 1994, the City of Tempe completed an economic impact analysis of a redevelopment project
centering around a recreation lake and commercial developments within Tempe (Reference 28).
This economic analysis updated information previously presented in the analysis of the regional
redevelopment created by the Rio Salado Development District in 1983. The updated Tempe
report analyzed the one-time economic impact of constructing all redevelopment features
including the recreation lake, and the effect of the redevelopment on the existing businesses in
Tempe. If the entire redevelopment master plan is constructed, total construction costs including
commercial buildings was estimated to be $952,800,000.

The City of Phoenix conducted an economic analysis in 1994 (Reference 29). The analysis
included a listing of development activities necessary to initiate and sustain economic
development within the Salt River area of Phoenix. The key to redevelopment outside of the
river corridor was redevelopment of the river itself.

D. Environmental Assessment Type Studies or Reports

In 1987, Dames & Moore, a private engineering consulting firm, completed an investigation of
the waste sites within the Salt River bed (Reference 30). The study was performed for the Rio
Salado Development District. The study area extended completely through the Phoenix
metropolitan area. The study recommends a plan for the complete investigation and remediation
of waste sites and provides an order-of-magnitude cost estimate for the implementation of the
plan. Sixty-three landfills or dump sites were identified. The projected cost for investigation and
remediation of waste sites range from $49,500,000 to $90,800,000.

The Arizona Department of Transportation completed an environmental assessment of the
impacts due to the construction of the Red Mountain Freeway in 1987 (Reference 31). The
freeway, which has since been constructed, passes alongside the Salt River from 52nd Street to
past McClintock Drive in Tempe. The assessment considers the likely impacts and effects of the
alterative selected for design, right-of-way acquisition, and construction.

In 1990, Howard Needles Tammen and Bergendoff conducted a mitigation study (Reference 32).
This document presents mitigation measures intended to replace habitat lost due to construction
of the Red Mountain Freeway. The mitigation measures proposed in this document have since
been constructed.

In 1990, the City of Tempe completed an environmental assessment of the installation of soil
cement levees on the Salt River through Tempe (Reference 33). This environmental assessment
is a follow-up to flood protection required by the location of the Red Mountain Freeway. The
study area represents the second half of a channelization program that encompasses the Salt
River floodplain from the Southern Pacific Railroad Bridge east to McClintock Drive.

SCS Engineers, a private engineering consulting firm, prepared an environmental assessment of
three sites along the Salt River for the City of Phoenix in 1993 (References 34, 35, and 36). The
sites included an area on the north bank of the river between 10th and 16th Streets and two areas
on the south bank of the river between Central Street and 16th Street. These site screening
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studies were performed to obtain information regarding environmental concerns that may impact
redevelopment of the sites. The assessments concluded that the areas contained evidence of old
landfill areas and it was recommended that further field investigation be performed to evaluate
the potential presence of contaminants.

As a part of the Rio Salado Reconnaissance Study, the U.S. Army Corps of Engineers completed
an environmental evaluation in 1994 (Reference 1). The evaluation presents a brief synthesis of
present conditions, active and inactive locations of landfill sites, potential mitigation of upper
aquifer contamination, preservation and/or reconstruction of habitat, and potential opportunities
for recreation based on demand and economic feasibility. The study area covered 33 miles of the
Salt River through the metropolitan Phoenix area. Included in the evaluation was a field
reconnaissance conducted to determine the present habitat value of the vegetation within the Salt
River. A total of 29 sites were assessed during the field study.

In 1997, Dames & Moore, a private engineering consulting firm, completed a groundwater
quality survey in the vicinity of the proposed Rio Salado Habitat Restoration Project (Reference
50). The study was performed for the City of Phoenix Office of Environmental Programs. The
objective of the report was to support project planning and design criteria associated with the
groundwater supply wells, wellhead treatment, and water distribution system, and to evaluate
potential impacts of the project’s well field on existing groundwater contamination and remedial
actions in the vicinity of the project.

E. Existing Water Projects

Salt River Project System

Flows in the Salt River are controlled by a series of upstream dams built by the Bureau of
Reclamation (BOR) and operated by the Salt River Project (SRP). The SRP system is comprised
of six reservoirs and seven dams on the Salt and Verde Rivers as shown on Figure 3.1. The
dams on the Salt River include Roosevelt Dam, Horse Mesa Dam, Mormon Flat Dam, Stewart
Mountain Dam, and Granite Reef Dam. Horseshoe Dam and Bartlett Dam are found on the
Verde River. The reservoirs receive runoff from a combined watershed of more than 12,600
square miles.

Roosevelt Dam is the oldest and largest in the SRP system. It was originally authorized by
Congress in 1903 for water supply and power generation. The construction of the dam was
completed in 1911. In 1978, Congress authorized the modification of Roosevelt Dam. The
modifications were to include a new storage allocation for flood control. The modifications to
the Dam began in 1989 and were completed in 1996. The Dam is expected to be operated under
a new Water Control Manual (Reference 17) beginning in 1997.

' .
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Indian Bend Wash .

In the Flood Control Act of 1965, the Corps of Engineers was authorized to construct the Indian
Bend Wash Flood Control Project in Scottsdale and Tempe, Arizona. The construction of the
project began in 1973 and was completed in 1982. The project included an inlet, collector and
side channels, a siphon, a greenbelt floodway, and an outlet channel. The location of the project
features are depicted on Figure 3.2.

The inlet is an earthen channel from Indian Bend Road south to McDonald Drive. The inlet
collects flood flows and conveys them into the greenbelt floodway. A series of collectors and
side channels collect flood waters that once were impounded behind the north bank of the
Arizona Canal and conveys them into the earthen inlet. The greenbelt floodway is 7 miles long
and varies from 480 to 1,100 feet wide. It extends from McDonald Drive south to McKellips
Road. The greenbelt includes parks, golf courses, fishing lakes, trails and other recreational
features. The outlet channel extends 1.3 miles from McKellips Road south to the Salt River.

Tres Rios Demonstration Project

The Phoenix Metropolitan area is serviced by a regional wastewater treatment plant located at

91st Avenue and the Salt River. The plant discharges approximately 154 million gallons per day

(mgd) of effluent to the Salt River. The treatment plant is operated by the City of Phoenix on

behalf of the Multi-City Subregional Operating Group (SROG). SROG represents a consortium

of cities including Phoenix, Mesa, Glendale, Tempe, Scottsdale, and Youngtown. .

In 1992, the BOR was authorized by Sections 1605 and 1608 of Public Law 102-575 to
participate in the development of a demonstrations wetlands project at the 91st Avenue plant. In
1995, the SROG and the BOR built the Tres Rios Demonstration Project within the floodway of
the Salt River below the 91st Avenue plant. The location of this project is shown in Figure 3.3.
The Tres Rios project provides final treatment of approximately 2 mgd of effluent. The project
consists of 10 acres of constructed wetlands and research facilities. The City of Phoenix and the
BOR operated and monitor the wetlands, collecting water quality readings, water use readings,
and plant and animal counts.

Salt River Channelization

In 1996, the Arizona Department of Transportation (ADOT) and the Maricopa County Flood
Control District (MCFCD) completed channelization of the Salt River from 48th Street to Price
Road, a distance of approximately 7.5 miles. The channelization included soil cement and
gabion bank protection with grade control and drop structures. The channelization is designed to
convey flood waters and eliminate erosion and channel migration. The design capacity is just
over 250,000 cfs at Rural (Scottsdale) Road bridge. The construction also included a
construction of a defined confluence with Indian Bend Wash.
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Tempe Town Lake

The City of Tempe, together with private developers, are proceeding with construction of Tempe
Town Lake. The location of Town Lake is presented in Figure 3.4. The project will include
installation of two inflatable dams within the Salt River bed. The dams are located
approximately two miles apart at the Center Parkway alignment and just upstream of the
confluence with Indian Bend Wash. The dams will contain a 200 acre lake that is approximately
600 feet wide with an average depth of 12 feet. The lake will contain approximately 3,500 acre-
feet of water. The City of Tempe is currently reviewing potential water sources for the Tempe
Town Lake. The most likely source of water is from the Central Arizona Project (CAP). This
water could be transported to the site using the Salt River Project’s (SRP) delivery system. The
project features also include an extensive seepage control system which consists of multiple
groundwater pumps. As the water infiltrates into the river bed, the pumps will recover the water
and place it back into the lake. Together with a small amount of make-up water, the recovery
system will keep the lake water surface at a constant elevation.

Tempe Town Lake has not been constructed as of the writing of this report. However, the City
of Tempe began the construction of the lake in August 1997. Therefore, for the purposes of this
Interim Feasibility Report, Tempe Town Lake is assumed to be in place for the without-project
condition.

. '

Rio Salado, Salt River, Arizona Feasibility Report Chapter III. Prior Studies, Reports, and Existing Flood Control Projects
II-11 April 1998




CI-I

8661 [1dy

uoday A1IQISEa “BUOZIIY I2ARY I[ES ‘OPe[es Ory

103014 jonuo)) poof Sunsixg pue ‘suoday ‘satpms Joug 1y Jadeyd)

U.S. ARMY ENGINEER DISTRICT

CORPS OF ENGINEERS

MCKELLIPS ROAD !
INDIAN
o BEND |
WASH
: \ y
>
14
.! ) a
CURRY RD ..
L e oo SR £ -
) [ SERSS| [—— \ RNER ] 2"
WA A"J} K E
)
S w
&_ =
2 = SATAGO PARKWAY — ¥
S - 5
- 5 z 2
2 3 2 :
i = } g
a 2 =
UNIVERSITY DRIVE =

GENERAL INVESTIGATIONS-SURVEYS
FISH AND WILDLIFE HABITAT RESTORATION

RIO SALADO, SALT RIVER, AZ
TEMPE TOWN LAKE

LOS ANGELES DISTRICT
SOUTH PACIFIC DIVISION
1 JAN 1997

ARKR).COR

DIVINMOL 3dINHL

p'€ TANDIA



IV. PROBLEMS AND OPPORTUNITIES

The Salt River has been extensively utilized for irrigation since prehistoric times. In the 1800's,
settlers reestablished many historic irrigation canals that were constructed by the Hohokam
Indians. Since then, the Phoenix metropolitan area has established itself around the river. With a
population of nearly 2.6 million people, the river has presented many challenges. Because of
this, the problems and opportunities of the Salt River have been studied extensively. The
opportunity now exists to restore riparian habitat along certain reaches of the Salt River within
the metropolitan Phoenix area.

In general, riparian areas occur along stream banks where soils are fertile and water is abundant
for at least some portion of the year (Faber et al., 1989). The term "riparian" has been defined as:

"Pertaining to the banks and other adjacent terrestrial (as opposed to aquatic) environs of
freshwater bodies, water courses, and surface-emergent aquifers (springs, seeps, oases) whose
transported waters provide soil moisture significantly in excess of that otherwise available
through local precipitation” (Warner, 1983).

The single factor that defines riparian habitat is the presence of a stream or river. Riparian
habitats are especially significant in the arid southwest, and exhibit the majority of the functions
and values typically present in a wetland system (Brinson et al., 1981). The majority of riparian
areas in Arizona exist as narrow, linear strips within the more arid habitats of chaparral and sage
scrub. These riparian zones function as wildlife corridors and oases with respect to the
surrounding arid regions (Warner and Hendrix, 1985). The resulting microclimate within these
areas provides habitat for species which would not otherwise survive the summer (Brode and
Bury, 1984). In general, species diversity is higher in riparian areas than in the neighboring
upland areas (Warner and Hendrix, 1985). Overall, riparian habitats have declined by
approximately 90% in the western United States (US Department of the Interior, 1994), which
further highlights the value of future restoration projects.

A. Historical Conditions
The Salt River

Historically, gallery forests of cottonwoods and willows covered hundreds of miles along the
lower reaches of rivers like the Salt in the desert southwest. Optimal conditions for these forests
were found along the Lower Salt River prior to 1900. Cottonwood and willow forests are
typically found in depositional environments where fine grained alluvial soils are located on
flood plains. These forests commonly occur with other riparian areas because fluvial processes
such as floodplain aggradation and channel meandering create environmental gradients and
mosaics, in for example water table depth and inundation frequency, which favor diverse riparian
species assemblages. The Lower Salt River was historically a perennial stream fed by snowmelt
from the mountains to the east and the highlands to the northeast. Its clear, streaming waters
contrasted with the muddy, sluggish Gila River to the south and west. Flows within the Salt
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lowest flows in October. The river had many channel meanders, sand bars and backwater areas
that were conducive to riparian growth.

River had a distinct seasonal pattern, with highest flows occurring in December and January and .

Prior to dam construction in the early 1900's, the Salt River riparian vegetation was dominated
by cottonwood, willow and the various species of mesquite. This suite of vegetation is
considered to be representative of the natural species that would be found in an undisturbed
riparian corridor along the Salt River. Mesquite is typically found along the outer bank of the
river, at the outer edge of the natural riparian vegetation. The willow and cottonwoods were
located inward of the mesquites, adjacent to the low flow channel and closer to a more
continuous flow of water. Some channel areas were barren, while others had vegetation in strips
along the low flow channels and abandoned high flow channels.

The bottom lands of the Salt River supported a variety of vegetation, including trees, shrubs,
marsh plants, and some grasses. Large cottonwood, willow, and alder trees grew along the
margins of the river, and mesquite, greasewood, palo verde, and sagebrush covered the low
terraces. Dense mesquite and other shrubs made crossing the bottom land impossible in places,
while in other locations the vegetation was more scattered. There Salt River was also once home
to several species of fish, similar to those currently found in the Gila River.

Large, dense mesquite forests or bosques are found along lake shores and river floodplains in
southern Arizona. Mesquite bosques were once the most abundant riparian type in the
Southwest. Most modern mesquite bosques are large (typically one mile long and 600 feet
wide), but these are small compared to pre-development bosques which extended for miles.
Mesquite bosques are usually found in the drier areas within the riparian continuum. Mesquite
can be found in floodplains or low terraces several yards above the stream bed, and up to 45 feet
above the water table.

Indian Bend Wash

Historically, Indian Bend Wash contained abundant mesquite trees. Several areas included high
quality, undisturbed, mesquite bosque communities that provided excellent riparian habitat.
Since the flow in the wash was associated with rainfall events, cottonwoods and willows were
not found along its length. The infrequent flows in the wash were a result of storm water runoff
that traveled off the alluvial plains to the wash by sheet flow. Soils in this area are extremely
fine grained and little stream meander or backwater areas existed.

At the confluence with the Salt River, the wash entered the river in an upper terrace of the river.
Today, the bed of the wash is nearly 30 feet higher in elevation than the Salt River at the
confluence. This area was particularly abundant in mesquite trees and served as an important
habitat site. From this location, wildlife could take advantage of both the Salt River and the
Indian Bend Wash riparian corridors for food and water.
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' B. Existing (Without-Project) Conditions
In the early 1900's the conditions of the Salt River and Indian Bend Wash (IBW) began to
change. These areas have been radically altered from their historic condition, largely due to area
water projects. The U.S. Bureau of Reclamation began construction of the Salt River Project
(SRP) system in 1903. The SRP now consists of a series of seven dams and six reservoirs in the
Salt and Verde River watersheds. The water supply and hydropower benefits that the dams
provided led to the economic development of the Phoenix metropolitan area. Phoenix has grown
from a small settlement that supplied food and animal feed to the regional Army outposts and
mines to its current population of 2.6 million people. Despite the economic success of the SRP
project, the resulting environmental impacts have devastated the Salt River downstream of the
Granite Reef Dam.

Due to damming and diversions, perennial flows on the Salt River have ceased. This has resulted
in serious environmental impacts to natural wildlife habitat and riparian communities along the
Salt River. The elimination of the historic base flow has limited Salt River flows to infrequent
regional flood events. The groundwater table beneath the river began to decline. The soil
moisture in the river bed has been virtually eliminated, and the native cottonwoods, willows and
riparian ecosystem rapidly died out. Most areas of the Salt River are barren today. The little
vegetation that does exist is mostly limited to salt cedar (Tamarisk), a non-native species with
little habitat value.

. The environmental impacts of the SRP system and other area flood control projects on the
environmental conditions of the Salt River and Indian Bend Wash were quite significant.
Additional alterations to the natural system have led to a multitude of environmental problems
within the two study reaches. The existing conditions in the Salt River and Indian Bend Wash
are summarized in the following sections. Additional information on the various topics can be
found in the Appendices to this Feasibility Report.

Riparian Habitat

The Salt River below Granite Reef Diversion Dam is essentially devoid of vegetation since the
river is dry for most of the year. Only disturbed vegetation occurs on sand bars and terraces.
The vegetation is primarily of low quality salt cedar (tamarisk) and desert broom with scattered
cottonwood, seep willow, and rabbit bush. There are 880 acres in the Phoenix Reach and 140
acres in the Tempe Reach that are being considered for restoration. Out of the entire 1020 acres
under consideration, only 4.6 acres contain what could be classified as riparian habitat.

The habitat values of various sites along the Salt River were determined through the use of a
Habitat Evaluation Procedure (HEP) during the completion of reconnaissance efforts. The HEP
analysis evaluated two riparian sites that lie in the Phoenix Reach. One site is located at the
mouth of Tempe Drain, just west of I-10 bridge. This 4.6 acre site is intact and continuing to
provide habitat for a number of birds despite its location near the interstate and airport. It

. contains willows, cottonwoods, and other riparian species. The effluent from the Tempe Drain
provides the water source to support this habitat area. The second site was located in the Salt
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River on the east side of 19th Avenue. This site was impacted during the construction of the
19th Avenue Landfill remedial action. Although this site provided only limited habitat value, the
impacts were mitigated with a landscaping plan.

Indian Bend Wash contains a golf course on the bench upstream of Curry Road which is planted
with bermuda grass, eucalyptus and other non-native trees. The bermuda grasses have invaded
the low flow area and are now a maintenance problem for the golf course. Downstream of Curry
Road, a few mesquite trees remain as visible reminders of the bosque that once occupied the

area. Otherwise, the land is barren and is composed of mostly river run stone.

As wildlife depends on the vegetation for food and cover, the lack of vegetation in the two study
reaches makes the area, in its present condition, unsuitable as wildlife habitat. Only small birds,
small mammals, and reptiles tolerant of very disturbed conditions in a dry arid environment can
inhabit the area. Some birds and mammals that may inhabit the area are the black-tailed
jackrabbit, Merriams kangaroo rat, mourning dove, longnose leopard lizard, and the short-horned
lizard. There are no fish species living in either of the two study reaches. Additionally, no
Threatened or Endangered Species are known to inhabit the two study reaches.

Several areas of existing habitat are shown on Plates 4-1 through 4-5. With the exception of the
site at the mouth of Tempe Drain, the existing habitat is of extremely low quality, consisting of
open water or scattered bushes. For additional information concerning the riparian habitat of the
two study reaches, please refer to Appendix C, Economics or the Environmental Impact
Statement of this report.

Geology and Geomorphology

Within the study area, the Salt River flows through a major valley with a relatively flat floor of
deep alluvium. Soils in the vicinity of the channel are of the hyperthermic torrifluvents
association, a group of soils that are well-drained to excessively well-drained on nearly level or
gently sloping surfaces. They are often sandy to gravelly, but may include lenses of finer
particles. These soils are often redistributed by water flows associated with nearby active
channels.

The Lower Salt River is associated with three pediment-inselberg complexes in the surrounding
terrain: Spook, Papago and Bush Pediments. A pediment is usually an erosional ramp-like
feature. It is a common feature found in most of the semiarid regions of the world. Pediments
form at the base of mountains or extend outward from the base of an inselberg. The term
inselberg refers to an isolated hill of solid rock.

Pediments can be characterized by two relatively easily identifiable qualities: (1) well-defined
"break in slope" (a severe gradient change) between the pediment surface and the inselberg hill
slope of the same rock type and (2) a bedrock surface, in some cases covered with a layer
alluvium not more in thickness than '/,o, of the width of the pediment. Geomorphologists are
still uncertain as to how pediments form. One theory suggests that pediments are relic features
formed when the climate was different and have not been altered since then. Another theory
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suggests that pediments are caused by deep weathering of rock during moist periods followed by
striping of the weathered material by erosion. Regardless of their formation processes, the slopes
along the Lower Salt River appear to supply the river with small amounts of sediment compared
to the direct fluvial inputs.

From Granite Reef Dam to the City of Tempe, the surrounding geology north and south of the
river changes from bedrock outcroppings to valley fill and alluvium. Valley fill has been
accumulating since the onset of the basin and range formation, so that in many portion of this
reach of the river the fill is greater than 1000 feet deep. The underlying bedrock surface is below
sea level in many areas. The valley fills tend to be more coarse near the mountain fronts, and
more fine in the interior of the valley. Near the Salt River, the valley fills have been eroded as
the river formed terraces during its evolution.

Most of the interior valley floor is covered by coarse to fine grained alluvium. This material has
been continuously deposited by the shifting channels of streams draining the mountains. Sand
and gravel that is moderately well sorted and stratified compose the bulk of the Salt River
deposits. These deposits are composed of well-rounded clasts and are locally interbedded with
silts and clays. The fine sediments are derived from over bank flows.

From Tempe to the Agua Fria confluence with the Gila River, the channel is dominated by valley
fills and alluvium. The water table is closer to the surface in the western portion of the study
area because of shallow depths to bedrock and because of numerous relatively impermeable clay
layers within the alluvium.

The geomorphologic history of the river is characterized by natural scour and fill events, floods,
and channel shifts. The channel has shifted within the floodplain several times from the 1880's
to present, meandering on the north side of the floodplain during some periods and on the south
side during others. Channel shifts have distributed alluvial material across the entire width of the
floodplain. The alluvium deposited by the river consists of cobbles, sands, silts and clays from
numerous tributary streams within the watershed. Urban development within the study reach has
altered the stream course from that of a naturally meandering channel to a relatively straight
channel with high banks in several reaches.

The river is dominated by scour and fill events which degrade the river in some areas and
aggrade it in others. The process of sediment aggradation has produced numerous thick deposits
within the fluvial system: cobble lag surfaces, sand sheets (macro-forms), channel side bars, mid-
channel bars, point bars and over bank deposits. Many of these deposits have recently been
disturbed by intensive mining for sand and gravel. Mining affects natural scour and fill events
by reducing the amount of material that can be transported and loosening other sediments, also
sand pits serve as depositional traps for fine sediments.

Within the study area, there are three hydrogeologic units: the lower alluvial unit (LAU), the
Middle Alluvial Unit (MAU), and the Upper Alluvial Unit (UAU). There is also the Red Unit
which forms the base of the aquifer beneath part of the area north of the Salt River. Additional '
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information pertaining to subsurface geologic and hydrogeologic units can be found in the
section entitled "Groundwater Hydrology." .

For additional information concerning geology and geomorphology of the two study reaches,
please refer to Appendix F, Geotechnical.

Surface Water Hydrology

The Salt River is the largest tributary of the Gila River and drains a total area of approximately
13,200 square miles within the northern and eastern portions of the State of Arizona. The Salt
River originates on the Eastern portion of the Mogollon Plateau, in the White Mountains.
Formed by the confluence of two westward flowing streams, the White and Black Rivers, the
Salt drains directly into the lake formed by the Modified Roosevelt. Tonto Creek also flows into
this lake. The drainage area controlled by Modified Roosevelt Dam is approximately 5,800
square miles. The Salt River Project (SRP) operates four dams on the Salt River upstream of the
Verde River confluence, including modified Roosevelt Dam as shown on Figure 3.1. Total
water supply space behind these dams is 1.9 million ac-ft, with an additional 0.56 million ac-ft
for flood control.

The Verde River is the principal tributary of the Salt River. The Verde River flows south from
the Chino Valley and joins the Salt River upstream of the cities of Mesa, Tempe, and Phoenix.
The Verde drains approximately 6700 square miles and is partially controlled by two water
supply dams operated by SRP. The two dams provide a water supply space of 310,000 ac-ft.

Approximately 3 miles below the Verde and Salt River confluence, SRP operates the Granite
Reef Diversion Dam. The purpose of this facility is to divert upstream reservoir releases into
water supply canals. The canals crisscross the Phoenix metropolitan area furnishing water for
agricultural and municipal uses. The total water supply space of the SRP system is 2.8 million
ac-ft, not including the amount of water that is stored within the canal system.

Due to the large water supply space behind the SRP dams, the Salt River rarely flows through
metropolitan Phoenix. The relative frequency of flow downstream of Granite Reef Dam is about
once every three years. Table 4.1 gives an estimated discharge-frequency values of the Salt
River in the two study reaches.
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TABLE 4.1
Salt River Discharge-Frequency Values

Return Period

Tempe Reach Peak Discharge

Phoenix Reach Peak Discharge

(cfs) (cfs)
500-year 243,000 240,000
200-year 204,000 202,000
100-year 169,000 166,000
50-year 140,000 135,000
20-year 90,000 87,000
10-year 55,000 53,000
5-year 20,500 20,200

Because of the SRP system, flows in the Salt River do not follow the typical bell-shaped
hydrograph. Flows do not rise to their peak and then fall to normal levels as the flood wave
passes. Rather, when a release is made, the flow in the river is sustained at a constant level for
many days. Only after the desired storage level in the SRP system is reached do the releases stop
and flow in the Salt River ceases. As such, inundation duration in the Salt River is of prime

concern to maintaining habitat within the river. Table 4.2 depicts an expected inundation
duration for various discharge frequencies.

TABLE 4.2
Salt River Duration-Frequency Values (cfs)

Freq. Peak 1-day 3-day 5-day 10-day 30-day 60-day
500-yr 240,000 190,000 100,000 70,000 46,000 25.000 14,000
200-yr 202,000 145,000 75,000 55,000 33,000 19.000 9,000
100-yr 166,000 100,000 60,000 40,000 25,000 15.000 7,000
50-yr 135,000 70,000 40,000 29,000 18,000 10.000 5,000
20-yr 87,000 40,000 22,000 15,000 10,000 5.300 2,800
10-yr 53,000 21,000 11,000 7,000 5,200 2,700 1,400

S-yr 20,200 8,000 3,500 2,100 1,500 800 0

Note: The above values display the discharge equaled or exceeded for the specified duration shown. For the 5-year frequency, a flow rate of

200 cfs is exceeded for 53 days.

Indian Bend Wash (IBW) drains approximately 90 square miles. The watershed is mostly
urbanized and includes portions of Scottsdale, Phoenix, and Tempe. The outlet of IBW is the

Salt River about midway between McClintock Road and Rural Road (Figure 3.2). The

improved channel was designed to convey a 100-year discharge of 30,000 cfs. The improved
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channel also includes a low flow channel which was designed to convey a 5-year discharge of
4,000 cfs.

Although there is sparse record available, there are no documented instances during which runoff
from IBW did much more than wet the Salt River bed. Under most circumstances, water from
IBW does not contain sufficient volume nor flow for long enough duration to fill the Salt River
channel and flow downstream. However, estimates have been made to describe how the runoff
from the 10-year and 5-year flood events from IBW affect the Salt River. The results are
displayed in Table 4.3 below. As shown, the impacts are minimal.

TABLE 4.3
Impact from IBW runoff to the Salt River

Location Approx 5-yr Peak Discharge Approx 10-yr Peak Discharge
IBW-Salt River Confluence 4,800 cfs 9,000 cfs
Salt River at Mill Avenue 370 cfs 1,500 cfs
Salt River at Central Avenue 0 140 cfs

Two significant side drains to the Salt River mainstem are the Old Cross Cut Canal and the
Tempe Drain. The Old Cross Cut Canal was originally a part of the SRP canal system. Today it
serves to drain flood waters to the Salt River just upstream of the Phoenix Reach. The
confluence is approximately one-quarter mile west of 48th Street on the north side of the Salt
River. The drainage area is approximately 17 square miles. The discharge capacity of this side
drain is approximately 5000 cfs. The Tempe Drain serves to drain storm water from within the
urbanized portion of Tempe. It enters the Salt River from the south, along the west bound lanes
of the Interstate 10 bridge. The drainage area of the Tempe Drain is approximately 14 square
miles. The capacity of the drain is 1100 cfs at 48th Street.

Similar to those of Indian Bend Wash, the impacts from runoff from the Old Cross Cut Canal
and Tempe Drain to the Salt River are minimal. The disparity in size (IBW drains about 5 times
as much area) as well as the larger Salt River cross section eliminates anticipated problems from
drainage in these two side drains.

There are numerous local side/storm drains which discharge into the Salt River and IBW. In the
Tempe Reach, there are 17 side drains varying in size from 36 inches to 18 feet in diameter. The
contributing drainage areas range in size from 0.03 to 2.87 square miles. The peak 100-year
discharge from any drain in the Tempe Reach ranges from 25 to 3200 cfs, and the average annual
volume is expected to range from 1.7 to 210 ac-ft. None of drains discharging into IBW appear
to produce significant flows. The side drain data in the Tempe Reach is listed in Tables 3-5A
and 3-7A of Appendix A, Hydrology, of this report. The location of the outfalls and the
specific sizes of all side drains in the Tempe Reach can be found on Plate 4-5.

In the Phoenix Reach, there are 34 storm drains varying in size from 15 inches to 21 feet in
diameter. The contributing drainage areas range in size from 0.05 to 13.87 square miles. The
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peak 100-year discharge from any side drain in the Phoenix Reach is anticipated to range from
. 37 to 3,730 cfs. The anticipated average annual volume ranges from 2.5 to 900 ac-ft.

Additional information on the side drains in the Phoenix Reach can be found in Tables 3-5B and

3-7B of Appendix A, Hydrology. The location of the outfall and specific sizes of all side drains

can be found on Plates 4-1 through 4-4.

For additional information concerning surface water hydrology of the two study reaches, please
refer to Appendix A, Hydrology, of this report.

Surface Water Quality

The Environmental Protection Agency and the Arizona Department of Environmental Quality
have set quality standards for surface waters in the Tempe and Phoenix Reaches. These
standards vary depending on the designated use of the waterway. The current designated uses for
the Indian Bend Wash portion of the Tempe Reach are "Aquatic and Wildlife (warm water
fishery)," "Partial Body Contact" referring to aquatic recreation, and "Fish Consumption." For
the Salt River portion of the Tempe Reach, the designated uses are "Aquatic and Wildlife
(ephemeral)," and "Partial Body Contact." The current designated uses in the Salt River in the
Phoenix Reach are "Aquatic and Wildlife (warm water fishery)" and "Partial Body Contact."

The various water quality standards for the study reaches are given below in Tables 4.4, 4.5, and

4.6.
‘ TABLE 4.4
Surface Water Quality Standards for the IBW Portion of Tempe Reach
Fish Consumption Partial Body Contact Aquatic and Wildlife
(warm water fishery)
Acute/Chronic
Fecal Coliform 4,000/1,000 4,000/1,000
(cfu/100ml)
Arsenic (ppb) 34T 2,800 T 360 D/190 D
Mercury (ppb) 06T 42T 2.4d/0.01 D
TCE (ppb) 78 20,000/1,300
PCE (ppb) 11 4,000 6,500/680
TCA (ppb) 160,000 13,000 2,600/1,600
Benzene (ppb) 120 470 2,700/180
Chloroform (ppb) 590 1,400 14,000/900

Note: Standards for Cadmium, Copper, Lead, Silver, and Zinc not shown. No standards for TSS, TDS, Chloride, Fluoride, Nitrate, or DBCP.
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TABLE 4.5

Surface Water Quality Standards for the Salt River Portion of Tempe Reach

Partial Body Contact Aquatic and Wildlife (ephem.)
Acute/Chronic
Fecal Coliform (cfu/100ml) 4,000/1,000

Arsenic (ppb) 2,800 T 440 D/230 D

Mercury (ppb) 42T 5D/2.7D
TCE (ppb) 20,000/1,300
PCE (ppb) 4,000 15,000/1,600
TCA (ppb) 13,000 2,600/1,600

Benzene (ppb) 470

Chloroform (ppb) 1,400

Note: Standards for Cadmium, Copper, Lead, Silver, and Zinc not shown. No standards for TSS, TDS, Chloride, Fluoride, Nitrate, or DBCP.

TABLE 4.6

Surface Water Quality Standards for the Salt River in the Phoenix Reach

Partial Body Contact Aquatic and Wildlife (warm
water fishery)
Acute/Chronic
Fecal Coliform (cfu/100ml) 4,000/1,000 4,000/1,000
Arsenic (ppb) 2,800 T 360 D/190 D
Mercury (ppb) 42T 2.4d/0.01D
TCE (ppb) 20,000/1,300
PCE (ppb) 4,000 6,500/680
TCA (ppb) 13,000 2,600/1,600
Benzene (ppb) 470 2,700/180
Chloroform (ppb) 1,400 14,000/900

Note: Standards for Cadmium, Copper, Lead, Silver, and Zinc not shown. No standards for TSS, TDS, Chloride, Fluoride, Nitrate, or DBCP.

Flows in the Salt River originating upstream of the Phoenix metropolitan area are generally of
good quality. Salt River flows maintain high amounts of mineral content and total dissolved
solids (TDS). The Salt River water contains sodium chloride both above and below the SRP
system dams due to natural salt springs upstream of the SRP lakes. Verde River water has a
lower amount of total dissolved solids (TDS) than found in the Salt River water. The Verde
water tends to lower the overall TDS content in flows downstream of their confluence. The
water quality would support native fish species if there were sufficient base flows within the

river.
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Storm runoff in the two study reaches is intermittent and highly variable. Concentrations of
bacteria, metals, petroleum products, and pesticides have been observed. Fecal coliform
commonly exceeds water quality standards.

_ For additional information concerning surface water quality of the two study reaches, please refer
to Appendix A, Hydrology, of this report.

Groundwater Hydrology

Salt River was a perennial stream prior to development of the Phoenix metropolitan area and
construction of upstream reservoirs. The river was a significant source of groundwater recharge
in some areas and a recipient of groundwater discharge in other areas. As the area was settled,
water to irrigate crops was obtained by diverting the stream flow into canals. By the 1900's,
much of the Salt River Valley was waterlogged due to excess groundwater recharge from canal
seepage and deep percolation. In the 1920's substantial groundwater pumping began for
irrigation and to control shallow groundwater levels. Following World War II, advances in
drilling and pump technology enabled extensive pumping from deep aquifers. The result of the
groundwater pumping practices was extensive overdraft.

The groundwater supply beneath the study reaches is regulated by the Arizona Department of
Water Resources (ADWR). To aid in monitoring, ADWR differentiates between groundwater
basins. The subsurface geologic conditions in the two study reaches are within the Phoenix
Active Management Area (AMA) of ADWR.

The Phoenix AMA is comprised of portions of two distinct but interconnected alluvial
groundwater basins, the West Salt River Valley (WSRV) and the East Salt River Valley (ESRV).
These two basins are divided by subsurface geologic outcroppings located near Priest Road in
Tempe. The Tempe Reach lies in the ESRV basin while the Phoenix Reach lies in the WSRV
basin. In general, the groundwater in these two basins is moving laterally toward extensive and
deep depressions in some of the main aquifer systems. In the ESRV, major groundwater
depressions are centered in the Scottsdale-Paradise Valley area, in east Mesa, and north of the
Santan Mountains. In the WSRV, a major depression is centered near Luke Air Force Base.

Within the two groundwater basins, there are three hydrogeologic units: the lower alluvial unit
(LAU), the Middle Alluvial Unit (MAU), and the Upper Alluvial Unit (UAU). There is also the
Red Unit which forms the base of the aquifer beneath part of the area north of the Salt River.

The LAU overlies the Red Unit and consists mainly of conglomerate and gravel. The LAU is
tapped by many city wells, and it is estimated that approximately 25 percent of the pumping
originates from this unit. The MAU overlies the LAU and consists mainly of clay, silt, mudstone
and some sand and gravel. The unit ranges in thickness from 100 feet to over 1600 feet in the
deeper parts of the basin. The MAU is now the primary source of groundwater in the Phoenix
metropolitan area. ADWR estimates that 50 percent of the total pumpage in the valley is from
the MAU.
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The UAU overlies the MAU and consists primarily of gravel, sand and silt. The amount of
coarse-grained deposits is highest near the Salt and Gila Rivers. The thickness of the UAU is .
relatively uniform and ranges from 200 to 300 feet thick in ESRV and between 300 and 400 feet

thick in the WSRV. In the past, the UAU was the primary source of groundwater in the valley,

but because of dewatering and large areas of poor quality water, only about 25 percent of

groundwater pumped in the valley is from the UAU.

The current groundwater level is estimated to be approximately 23 to 43 feet below the ground
surface near the Phoenix Reach, and approximately 56 to 130 feet below the ground surface near
the Tempe Reach. Fluctuations in groundwater levels occur in response to flood events. The
current groundwater levels shown on Plates 4-1 through 4-5. For additional information
concerning the groundwater hydrology of the two study reaches, please refer to Appendix A,
Hydrology, of this report.

Groundwater Quality

When groundwater pumping began in the Phoenix metropolitan area in the 1920's, the

groundwater quality, although high in minerals, was considered to be very good quality. Today,

there are a number of groundwater quality problems in the Salt River Valley. The problems

associated with inorganic chemical constituents include high levels of chloride, TDS, nitrates,

and salinity. The problems associated with trace organic constituents include the pesticide

DBCP and volatile organic chemicals. Most of the regional problems are currently limited to

groundwater in the UAU. One notable exception in that in the vicinity of Indian Bend Wash the .
MAU is impacted by volatile organic chemicals. At this time little data exists with respect to the

salinity levels of the water in the near surface aquifers.

Hundreds of incidents of volatile organic chemicals contamination have been detected in the

Phoenix metropolitan area. Volatile organic chemicals are located in shallow groundwater

beneath several landfills along the Salt River, near industrial facilities, and beneath large sections

of land formerly used for agricultural purposes. In some cases, the contamination is limited to

plumes and can be associated with waste disposal practices or industrial activities at specific

sites. The extent of groundwater contamination is not well defined. Approximately 1 to 1.5

miles to the north of the site, parallel to the Salt River is a large area of low level volatile organic

chemical contamination stretching from the Motorola/52nd Street Superfund Site, west through

downtown Phoenix, and through the West Van Buren area. Multiple sources of contamination

exist throughout this area and various plumes have comingled. |

Because of high organic and volatile organic chemical concentrations and decreases in the use of

land for agriculture, use of the groundwater in the UAU for public consumption has dropped

significantly. New water supply wells that tap the higher quality groundwater stored in the

MAU or LAU have been replacing the shallow wells for several decades. In addition, increased

use of surface water has replaced groundwater sources. Much of the shallow groundwater is now

only suitable for industrial or agricultural purposes. The deeper water is generally unaffected by

agricultural and industrial contamination and has lower salinity and nitrate concentrations. .
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For additional information concerning the groundwater quality of the two study reaches, please
refer to Appendix A, Hydrology.

Hydraulic Conditions

Without-project overflow information for both the Indian Bend Wash (IBW) and Salt River were
developed for multiple discharge using HEC-2 models. The respective models were originally
developed by the Michael Baker Jr., Inc. In 1996 the consulting firms of Simons, Li and
Associates, and Michael Baker Jr., Inc. were engaged by the Corps of Engineers to update both
of the HEC-2 models specifically for use in this Feasibility effort.

The original Salt River HEC-2 model was formulated using aerial topography that was
developed by the Michael Baker company in 1991 and 1993 in support of a 78-mile floodplain
delineation study of the Salt and Gila Rivers. The study was generated for the Flood Control
District of Maricopa County (District). In order to reassess the study reach for current
conditions, it was necessary to update the reaches for both the City of Phoenix and City of
Tempe (19th Avenue to the I-10 Freeway and Rural Road Bridge to McClintock bridge
respectively). The Michael Baker company, as stated above, was contracted to update the model.
Major revisions to the model included: (1) Salt River channelization consisting of soil cement
bank construction completed in 1996 in the vicinity of the 19th Avenue Landfill approximately
between River Mile Station (relative to the confluence of the Gila and Colorado Rivers) 211+52
to Sta. 212+27 including a grade control structure immediately downstream of 19th Avenue; (2)
March 1996 bank stabilization improvements along the north bank and adjacent to the Sky
Harbor Airport between Sta. 216+62 and Sta. 218+24; (3) new SR 153 Bridge in the vicinity of
Sta. 218+98; and (4) new grade control structure just downstream of McClintock drive near Sta.
223+02.

Using the updated model for the Salt River, without-project flood overflow information was
developed for the Phoenix Reach between Sta. 211+50 to Sta.216+50. Water surface profiles
were determined using the peak discharges of the 5-, 10-, 20-, 50-, and 100-vear flood events, as
listed in Table 4.1. Also, the inundation limits of the 100-year peak discharge were determined.
The 100-year flood inundation limits are illustrated on Plates 4-1 through 4-4.

In general, the without-project flood overflow analyses for the Phoenix Reach of the Salt River
indicated that, apart from in-stream mining operations and a few localized areas of low channel
banks, there were minimal impacts to any significant structures, since the 100-year peak flood
discharge was mostly well-contained within the incised channel system.

There are seven transportation bridges that cross the Salt River in the Phoenix Reach: I-10, 24th
Street, 16th Street, 7th Street, Central Avenue, 7th Avenue, and 19th Avenue. Additionally,
there are two mining conveyor belts that are suspended above the river on piers near 12th
Avenue and 18th Street. Two grade control structures are located in the Phoenix Reach. One is
located just downstream of I-10 and a second grade control structure was installed immediately
downstream of 19th Avenue.
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In certain areas, the banks of the Salt River in the Phoenix Reach are lined. Gabion lining is
found on the north bank from 3rd Avenue to Central Avenue, 7th Street to 16th Street, and 24th .
Street to I-10. Gabions are also in place on the south bank between 14th Avenue and 10th

Avenue. Soil cement lines both the south and north banks from 19th Avenue to 15th Avenue.

Rock rip-rap has been placed on the south bank from 7th Street to 24th Street. The remaining

areas of the Salt River are unlined.

Using the updated hydraulic model for the Salt River, the without-project flood overflow
information was also developed for the Tempe Reach between Sta. 222+50 to Sta. 223+10. The
model assumed the rubber dams containing Tempe Town Lake to be deflated so as not to impede
flood waters. Water surface profiles were determined using the peak discharges of the 5-, 10-,
20-, 50-, and 100-year flood events, as listed in Table 4.1. Also, the inundation limits of the
100-year peak discharge were determined. The 100-year flood inundation limits are illustrated
on Plate 4-5.

While the deflation of the rubber dams containing Tempe Town Lake will allow flood waters to
pass, a hydraulic analysis of the effect of the release of the water within Tempe Town Lake was
required as well. In 1997 a report titled "Revised Sudden Gate Opening Analysis for Rio Salado
Town Lake" was prepared by CH2MHill (Reference 41) to address this issue. Analysis of the
findings in this report shows that a sudden release will produce flows equivalent to a flood of less
than 10-year frequency. Scour as a result of a sudden release of water is estimated as less than
one foot. More information on the hydraulic analysis can be found in Appendix B, Hydraulics.

As with the Phoenix Reach, the without-project flood overflow analyses for the Tempe Reach of
the Salt River indicated that the 100-year peak flood discharge was well contained within the
incised channel system. The banks of the Salt River through this reach are lined with soil
cement. In addition, a drop structure exists immediately downstream of McClintock Road
Bridge.

Using the updated hydraulic model for the Indian Bend Wash, without-project flood overflow
information was developed for the IBW between IBW Sta. 0+50 to Sta. 1+60. Water surface
profiles were determined using the peak discharges of the 5- and 100-year flood events, that is,
4,000 cfs and 30,000 cfs, respectively. Additionally, the inundation limits of the 5- and 100-year
peak discharge were determined. The 5- and 100-year flood inundation limits are illustrated on
Plate 4-5. The analysis shows that the 100-year flood event is fully contained within the IBW
channel banks.

There are three transportation bridges that cross IBW within the Tempe Reach. These are the
Red Mountain Freeway, Curry Road, and McKellips Road. The freeway is supported upon
multiple piers. The Curry and McKellips Road crossings are culverts designed to pass the 5-year
event. If flood levels in IBW exceed the 5-year event, flows overtop the culverts and sheet
across dip sections in the roadway. IBW contains a low flow channel within well-defined banks.
A triple drop structure is located at the confluence with the Salt River.
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For additional information concerning the hydraulic conditions of the two study reaches, please
refer to Appendix B, Hydraulics of this report.

Landfills

Within the Phoenix Reach, there are 11 inactive landfills that once operated within the study

area. In general, these operations filled areas of the river that had either naturally eroded or areas
created by gravel mining. There are two active landfill operations within the Phoenix Reach
operated by CalMat Properties, Inc. and United Metro Materials. Both parties are accepting inert
construction debris and other inert materials to fill in areas excavated by their sand and gravel
extractions. It is not believed that these operations increase the potential to leach CERCLA
hazardous substances into the underlying soils and groundwater. There is no active municipal
waste landfilling in the Phoenix Reach. '

The inactive 19th Avenue municipal landfill, within the Phoenix Reach, is listed by EPA as a
superfund site. The construction portion of the remedial action for this site was recently
completed. The construction included soil cement bank stabilization of the Salt River to remove
the landfill from the 100-year floodplain, installation of a grade control structure to minimize
erosion of the channel into the landfill, a landfill cap, a landfill gas extraction system, two flare
stations to incinerate the captured landfill gas, a perimeter drainage system, and landscaping for
mitigation of future impacts to the Salt River. Approximately $22.5 million was spent on
remedial action construction with an additional $2 million spent on construction oversight for the
City of Phoenix. Quarterly groundwater monitoring continues for this site, and there is a
groundwater contingency plan in place should concentrations of certain constituents exceed
threshold levels. As part of the monitoring program, there are currently eight landfill gas
(methane) monitoring probes located within the Salt River channel.

The Del Rio Landfill is regulated under the State of Arizona’s Water Quality Assurance
Revolving Fund (WQARF) authority. It is not listed under either the WQARF Priority List or
EPA’s National Priority List (NPL). Several phases of groundwater studies have been completed
at the Del Rio landfill and groundwater monitoring is ongoing.

Within the Tempe Reach there are no inactive or active landfills immediately in or adjacent to
the study reach. There are inactive landfills adjacent to the Salt River upstream of McClintock
Road. Two landfills referred to as SRP75 and SRP 78 once operated in the confluence area of
IBW and the Salt River. These two landfills were found to contain inert construction debris.
They were removed in their entirety during construction of the Red Mountain Freeway.

Of the 11 inactive and 2 active landfills within the Phoenix Reach, 6 inactive and 2 active
landfills have been delineated on Plates 4-1 through 4-4. The remaining 5 inactive landfills are
not depicted on the Plates because there is active gravel mining operations underway on the site.
All thirteen landfills are summarized in Table 4.7 below. For additional information concerning
landfills within the study reaches, please refer to the following areas within this report:
Appendix A, Hydrology; Appendix F, Geotechnical, and the Environmental Impact Statement.
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TABLE 4.7

Phoenix Reach Landfill Information

ID Name ADEQ Owner Location Status
ID#
A/Al 19th Avenue C11508 City of N. and S. bank of SR, Inactive, superfund clean up resulted in capping
(49000000%) | Phoenix east side of 19th Ave. materials with soil cement and fill
B 7th Avenue Cl1511 James N. bank of SR, west Inactive, capped with fill, vacant land on top
McDonald side of 7th Ave.
c Rio Salado #8 | C11561 United Metro S. bank of SR, west Active, United Metro accepting inert construction
side of 7th Ave. debris
Rio Salado C11542 United Metro S. bank of SR, east Inactive, gravel operations in progress on site
#32 side of 7th Ave.
D Central C11505 United Metro N. bank of SR, west Inactive, vacant land on top of fill,
Avenue side of Central Ave. permitted under GQPP G-007007
E Rio Salado #6 | C11560 CalMat S. bank of SR, east Inactive, vacant land on top of fill
Properties side of Central Ave.
Rio Salado #3 | C11539 (multiple N. bank of SR, 0.5 Inactive, capped with gabion lining and fill,
owners) miles W. of 16th St. buildings situated on top
F Del Rio C11507 City of S. bank of SR, 0.25 Inactive, capped with fill, City park and vacant
Phoenix miles W. of 16th St. land on top, under WQARF authority
Rio Salado C11538 CalMat 0.25 miles W. of 24th Inactive, gravel operations in progress on site
#27 Properties St. on Raymond St.
Rio Salado C11536 CalMat 0.5 miles W. of 24th Inactive, gravel operations in progress on site
#28 Properties St. on Raymond St.
Rio Salado C11537 CalMat NE comer of 16th St. Inactive, gravel operations in progress on site
#29 Properties and Elwood St.
G CalMat 07034300* CalMat N. bank of SR, west Active, accepting inert construction debris
Landfill Properties side of 24th St.
H Rio Salado C11535 Robert S. bank of SR, E. side | Inactive, auto wrecking yard situated on top of fill
#26 Mclintyre of 24th St.

current.

Sand and Gravel Mining

* ADEQ USAS Number. The other numbers listed represent ID numbers in a format no longer used by ADEQ); as most of these
landfills are inactive, the ID number was never updated to the new format. The ADEQ ID Number listed is therefore still

Extensive sand and gravel mining operations moved into the river bed and surrounding
floodplain once upstream dams began controlling the flows in the Salt River. The materials
extracted from the river have been used extensively in the development of the Phoenix
Metropolitan area. Currently, there are no active mining operations within the Tempe Reach.
Within the Phoenix Reach, however, mining activities are on-going at several locations within
the 5 mile study area.

Within the Phoenix Reach, the mining within the Salt River bed itself is limited. A grand-

fathered Section 404 Permit of the Clean Water Act to allow mining activity in the river channel
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expired in August, 1996. However, the river bed is still used for some mining haul roads. The
material extraction within the Phoenix Reach is currently taking place outside of the channel on
the adjacent overbanks.

The current mining activities are mainly controlled by CalMat Properties and United Metro
Materials. CalMat operates two gravel pits located east of 16th Street. Their batching and
sorting plants to make concrete and asphalt materials are located on the north bank of the river,
east of 16th Street. CalMat intends to operate the plants and mine the pits for 10 to 15 more
years. United Metro owns mineral rights and property west of Central Avenue and east of 24th
Street. A portion of United Metro’s haul road is on land owned by the City of Phoenix. A gravel
pit belonging to a third party was used most recently to provide materials for the construction of
the 19th Avenue Landfill superfund cleanup operation.

A summary of the mining activity in the Phoenix Reach is given in Table 4.8 below. The
existing sand and gravel pits are depicted in Plates 4-1 through 4-4. For additional information
concerning the sand and gravel mining in the study area, please refer to Appendix F,
Geotechnical, of this report.

TABLE 4.8
Phoenix Reach Sand and Gravel Mining
ID Owner Location Status
A James McDonald/Robert N. bank of SR, E. side of | Inactive. Most recently used in
Linsenmeyer 15th Ave. 1996.
B United Metro S. bank of SR, E. side of Inactive.
15th Ave.
C James McDonald 2000 ft. N. of SR, W. of Inactive.
7th Ave.
D United Metro S. bank of SR, E. side of Inactive.
7th Ave.
E CalMat Properties S. bank of SR, E. side of | Active mining operations in
16th St. progress.
F CalMat Properties N. bank of SR, E. side of | Active mining operations in
24th St. progress.
G United Metro 1000 ft S. of SR, E. side Active mining operations in
of 24th St. progress.

Cultural Resources

The Salt River Valley has been witness to human activity for several thousand years, most
notably in the Phoenix/Tempe metropolitan area. The Hohokam populated the Salt River Valley
in prehistoric times. The Hohokam were an agricultural people, and cotton and corn became
important crops circa 500 A.D. The Hohokam culture was at its height circa 1200 A.D. and
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during this time platform mounds and village compounds were numerous and widespread. The
Hohokam people constructed over 500 miles of prehistoric canals in the Salt River Valley. Due .
to changes in rainfall patterns and other factors, the Hohokam culture collapsed around 1450
A.D. Soon thereafter, the Salt River Valley was visited by several Spanish expeditions. Catholic
missionaries such as Father Eusebio Kino and Father Jacobo Sedelmayr wrote early passages

"about the area in the 1700's. The City of Phoenix was not established until 1870.

A records and literature search at the regional archaeological clearing house (State Historic
Preservation Office, Phoenix),the Office of Cultural Resource Management at Arizona State
University, and the Archaeologist for the City of Phoenix, indicated that no resources listed in, or
eligible for, the National Register of Historic Places are recorded within the area of potential
effects (APE) for the project.

The records search also indicated that the Tempe Reach area was studied as part of the Indian
Bend Wash project in the 1970s. Archeological surveys identified only one archeological site,
AZ U:9:45, near the southern end of Indian Bend Wash. The site was tested by Arizona State
Museum in 1974, and does not qualify for the National Register of Historic Places. Therefore,
the Tempe portion of the project does not contain resources eligible for, or listed in the National
Register of Historic Places.

The Phoenix portion of the APE has not been formally surveyed by qualified archeologists.
However, the potential for intact cultural resources is very low due to the highly disturbed nature
of the area. Gravel mining has destroyed much of the surrounding river bank areas.
Nevertheless, the APE needs to be professionally surveyed. In addition to identifying any
unrecorded resources, the extent of disturbance in the APE needs to be formally documented.
Undeveloped areas along the Salt River contain numerous archeological sites, and in many cases
have been ranked as high sensitivity districts. There are several developed areas along the Salt
River which have been ranked moderately sensitive, since they contain extensive evidence of
past Hohokam habitation sites and irrigation systems. Although in many cases no surface
evidence remains, sub-surface materials could exist in undisturbed portions of the APE.

For additional information concerning the cultural resources of the two study reaches, please
refer to the Environmental Impact Statement accompanying this report.

Recreation

In the Phoenix Reach, the Salt River consists primarily of dry river bottom and virtually no

recreation activity takes place in this area. The only improved recreation area adjacent to the Salt

River is Rio Salado Park, which is located at 12th Street and Elwood in Phoenix. The park

encompasses about 14 acres and contains picnic facilities, and racquetball and basketball courts.

Most of the park users are employees of industrial businesses located in the area. According to

the City of Phoenix Parks Department, fewer than 200 people visit the park on a weekly basis (or

less than 10,400 annually). There are currently no plans for expansion of the park, and visitation

is not expected to increase in the absence of improvements to the Salt River. .
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In the Tempe Reach, there are several recreation facilities in the study area or in the near vicinity.
A bike/walking path lies on the west bank of Indian Bend Wash. This path links the recreation
features of the Scottsdale IBW greenbelt floodway to the City of Tempe. Additionally, the Rio
Salado golf course lies on the bench within IBW from Curry to McKellips Road. Existing
recreation facilities in the nearby vicinity include Indian Bend Park, Tempe Beach Park, B.B.
Moeur Park, the North and South Bank (Salt River) Linear Parks and a wetlands wildlife habitat
area.

The City of Tempe has begun construction of its Tempe Rio Salado Project, which will restore a
five and one-half mile stretch of the Salt River from an unsightly utility corridor into a linear
green belt. Central to this project will be Tempe Town Lake (see Figure 3.4). The lake will
contain about 200 surface acres and 20,000 feet of shoreline and will support paddle-boating,
canoeing, sailing and fishing. Tempe is hoping to establish the state’s largest urban fishing
program within the Town Lake. Such a program would be dependent upon the water quality
within the lake. Over 1,000 acres of adjacent land has been dedicated for recreational
development and open space. Activities will include picnicking, hiking, bicycling, horseback
riding, softball/baseball, volleyball, golfing, water slides and play areas. An 80,000 square foot
ice skating rink is also planned. Other possible recreational uses include soccer and major sports
events, such as marathons.

Significant commercial development, including hotels and resorts, is also expected in the area.
The City projects that roughly 7 million square feet of mixed use development will take place
over the next 25 to 30 years, representing about $1.2 billion in expenditures. This development
will be supported substantially by the tourism generated by the project.

Recent estimates of recreation demand for the proposed activities surrounding Town Lake is
shown to greatly exceed the available supply in the market area (Ref 42). Therefore, in order to
determine the financial impact of the project, the focus of the study was to determine the capacity
of the proposed facilities rather than to project use based upon demand. Based upon the size and
configuration of the lake, the report recommended the following facilities: 208 slips for the
rental of sail and power boats, 24 slips for water taxis, tour boats and gondolas, two boat ramps
which could launch 150 boats per day, and facilities for 52 paddle boats. In all, the lake capacity
would be approximately 505 watercraft, or about 2.5 boats per surface acre of lake. Although
projected visitation for the lake and surrounding recreation facilities was not included in the
report, it is obvious that it would be substantial.

For additional information concerning existing recreation within the two study reaches, please
refer to Appendix C, Economics, of this report.

Land Use/Real Estate

In the Phoenix Reach, there are 880 acres under consideration for improvement. There are eight
different land owners that are potentially affected. The primary landowners include two sand and
gravel mining operators (CalMat and United Metro), the City of Phoenix, and the Arizona
Department of Transportation. Four private parties own a total of 141.5 acres. The current land
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uses of the various parcels affected in the Phoenix Reach include a superfund site, river channel,
vacant land, manufacturing areas, gravel pits, landfills, quarry facilities, an old landfill with a ‘
park, and a salvage yard. Adjacent to the project boundary, north of the Salt River and to the east

of 7th Avenue, there is a large plot of land owned by the city of Phoenix. This area will not be

restored as part of the proposed project.

In the Tempe Reach, there are 140 acres under consideration for improvement. There are five
different land owners that are potentially affected. The primary landowners include the
Maricopa County Flood Control District, the City of Tempe, the Arizona State Board of Regents
(ASU), and the U.S. Bureau of Land Management. The current land uses of the various parcels
affected in the Tempe Reach include the Indian Bend Wash channel, a Golf Course, vacant land,
and the Salt River channel. The Tempe Reach is located within the South Indian Bend Wash
Superfund and NPL Site.

For additional information concerning land use and real estate ownerships within the two study
reaches, please refer to Appendix E, Real Estate.

C. Summary of Problems and Opportunities

As shown in the discussion of the existing conditions, the problems associated with the two study
reaches are significant. Federal dams constructed in the early 1900's in the upper Salt and Verde
Rivers have limited flows in the lower Salt River through the Phoenix Metropolitan area. As a
result, all historical riparian habitat has been severely impacted. Only sporadic vegetation exists
in the Salt River today. Open bodies of water that once supported waterfowl and migratory
species have disappeared. Urbanization and construction of the Indian Bend Wash flood control
project have eliminated high value riparian mesquite bosque communities. However, the
opportunities to address these problems through environmental restoration do exist.

Riparian habitat is important for several reasons: as a source of food and cover for wildlife, as a
shade source for smaller order streams to help keep water temperatures low, as a natural bank
stabilizer by preventing excessive erosion, and as a natural filtering system to improve water
quality. Riparian habitat is rapidly disappearing throughout the desert regions of the American
Southwest. This type of habitat is geographically specific, and rare. Roughly 90% of all wildlife
species in Arizona depend on riparian habitat for their survival. The rapid disappearance of
riparian habitat helps explain the large number of species in Arizona that are on the brink of
extinction. A large restoration effort along a linear feature such as the Salt River or IBW would
provide the opportunity to establish cover, open space, and the ability for wildlife to migrate
utilizing a linear habitat corridor.

The primary problem associated with riparian habitat restoration is that it often difficult to

acquire the water required to support the desired vegetation. Cottonwood/willow, mesquite, and

wetland marsh habitats all require a constant supply of water to survive. Once a water source has |
been identified, restoration of native riparian habitat in the Salt River of up to 140 acres in the |
Tempe Reach and up to 880 acres in the Phoenix Reach could be possible. , . |
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The opportunity exists to restore portions of the Indian Bend Wash by reestablishing riparian
habitat. Wetland marsh habitat could be established in the low flow channel, leaving the existing
golf course in place. Between Curry Road and the Salt River, the opportunity exists to establish
a mesquite bosque on the bench and wetlands in the low flow channel. This is the location of the
historic mesquite bosque that was lost during the Indian Bend Wash channel flood control
improvements. The opportunity exists to restore 60 acres of riparian habitat within the Salt River
as well.

In the Phoenix Reach, the opportunity exists for riparian habitat restoration efforts to replace
valuable habitat lost as a result of construction of upstream Federal water projects. In pre-
settlement times, the Salt River was one of the few perennially-watered riparian areas of the
Sonoran desert with highly productive cottonwood, willow, and mesquite habitats. The total
distance of the study reach within Phoenix is approximately 5 miles. Old landfills and active
mining operations occupy much of the study reach today. Abandoned gravel pits can be
incorporated as water features into a restoration plan. Incidental water quality improvement can
be obtained through incorporation of wetlands into the restoration plan.

The opportunities for riparian habitat restoration within the Salt River will be further examined
in the following sections.
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V. PLAN FORMULATION

A. Planning Objectives

' Federal Planning Objectives

The Corps of Engineers’ ecosystem restoration philosophy and guidance gives a priority to
projects for restoration of degraded ecosystems to a less degraded ecological condition. This
includes the restoration of ecosystem’s hydrology, and its plant and animal communities.
Ecosystem restoration projects must examine the condition of the existing ecosystems, or
portions thereof, and determine the feasibility of restoring degraded ecosystem structure,
function, and dynamic processes to a less degraded, more natural condition. Such activities are
most likely to address ecosystems associated with wetlands, riparian and aquatic systems.
Generally, it is not appropriate for the Corps to conduct ecosystem restoration activities on
upland, terrestrial sites that are not closely linked to water and related land resources. Ecosystem
restoration planning considers the roles of plant and animal species populations and their habitats
in the larger context of community and ecosystem framework. Plans to address ecosystem
restoration should be formulated, and measures for restoring ecological resources may be
recommended, based on their monetary and non-monetary benefits. These measures do not need
to exhibit net National Economic Development (NED) benefits associated with traditional flood
control economic analysis. Rather, they should be viewed on the basis of non-monetary outputs
compatible with the Planning and Guidance selection criteria, and be offered for consideration
and budgetary support. However, planning studies must also look for opportunities to contribute
to NED when formulating plans for ecosystem restoration. Quantifiable economic benefits of
restoration projects stem from changes in economic values associated with ecosystem
improvement. Restoration projects which provide benefits such as water quality improvement,
habitat restoration, recreation, and flood damage reduction, for example, are likely to include
both NED and environmental quality (EQ) benefits.

The Federal objective in water and related land resources project planning is to contribute to
national economic development (NED) consistent with protecting the Nation's environment,
pursuant to national environmental statutes, applicable executive orders and other Federal
planning requirements. Water and related land resources project plans shall be formulated to
alleviate problems and take advantage of opportunities to contribute to this objective.
Contributions to NED are increases in the net value of the national output of goods and services,
expressed in monetary units.

Limited funding, planning resources, and study time necessitate giving priority to those
alternatives which produce the greatest environmental output when compared to the cost of the
project. The anticipated value of the outputs of an ecosystem restoration alternative is the
principal measure of the proposal’s worth. An ecosystem restoration proposal must be justified
on the basis of its contribution to restoring the structure and/or function of a degraded ecosystem,
or parts thereof, when considering the cost of the proposal. The willingness of a non-Federal
sponsor to share study and project costs and the general concurrence of the State and Federal
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resource agencies and environmental community are strong indicators of the reasonableness and
worthiness of the recommended action. .

Specific Planning Objectives

Specific planning objectives were identified for this feasibility effort through coordination with
local and regional agencies, the public involvement process, site assessments, review of prior
studies and reports (including the Rio Salado Reconnaissance Study), and review of existing
water projects. The specific objectives for environmental restoration within the study area have
been identified as follows:

(D) Restore riparian habitat in and around the Salt River within the Cities of Phoenix
and Tempe.

2) Create a complete and diverse riparian system similar to the natural riparian
habitat model shown in Figure 5.1. The restored habitat areas should
incorporate a diverse mix of riparian habitat types including mesquite,
cottonwood/willow, wetland marsh, aquatic strand/scrub, open water, and open
edges.

(3)  Increase environmental education and passive recreation opportunities incidental
to the restoration effort.

Upon initiation of the feasibility effort, the entire 33 mile reach studied under the reconnaissance
phase was evaluated for potential environmental restoration. As reported in the reconnaissance
report, the entire 33 miles has experienced some degree of degradation. However, several areas
are continuing to be impacted from sand and gravel mining, channelization, and other man made
activities. Additionally, some areas within the 33 mile study area have limited non-Federal
sponsor interest for participation in a cost-shared construction project. Therefore, after
discussion with the non-Federal sponsors, two specific sites were identified which would be of
immediate interest in a cost-shared construction project. To accommodate the Federal and non-
Federal interest in the long term restoration of the entire 33 mile reach, this feasibility report
provides an interim response, in that it focuses on the two immediate opportunity areas.
Opportunities for other areas within the 33 mile study area would need to be addressed separately
in the future.

B. Planning Constraints

In order to develop environmental restoration alternatives that will best meet the established
objectives, consideration of the existing constraints must be made. For the Tempe and Phoenix
Reaches considered in this Interim Feasibility Study, the following planning constraints have
been identified for consideration in developing alternatives.

Rio Salado, Salt River, Arizona, Feasibility Report Chapter V. Plan Formulation
V-2 April 1998




€A

8661 [1dy

z
o
w
0,
0
[=%
o
w
»
=3
z
-
o
o3
>
s
N
(=}
=
o
N
o
g,
%
5
-2
Pl
(1]
kel
o
=

U.S. ARMY ENGINEER DISTRICT

CORPS OF ENGINEERS

SONORAN DESERT RIPARIAN ZONE

le

MESQUITE WOODLAND

COTTONWOOD-WILLOW
REPLACING OLD
MESQUITE WOODLAND FOREST DT TOMAGODALLOW
' ' — FOREST
EMERGENT WETLAND-MARSH
IN OLD RIVER CHANNEL

g BACKWATER N -
3 fre— = - z
o 2 Ja) Q o g
2 5. = 2 = =)
82 3 g E
a o < % 7]

UPLAND

LOW FLOW FLOOD TERRACE
i ' ; CHANNEL
FLooD ' OLb ' ; .
TERRACE  RIVER : HIGH WATER CHANNEL '
CHANNEL
L ]
' FLOOD PLAIN .

GENERAL INVESTIGATIONS-SURVEYS
FISH AND WILDLIFE HABITAT RESTORATION
RIO SALADO, SALT RIVER, AZ

RIPARIAN HABITAT
MODEL

LOS ANGELES DISTRICT
SOUTH PACIFIC DIVISION

23 MARCH 1998

uonenuwIoq ue[d ‘A Jadey)

el
ARKR46 COR

TAAON LVLIGVH NVIIVdId

'S TINOIA




FAA 10.000 Foot Open Water Constraint

The Federal Aviation Administration (FAA) has regulations that oppose open water within
10,000 feet of the end of the runway. This is to help prevent attracting waterfowl or larger birds.
Airport operators have a responsibility to provide for safe operating areas for all aircraft using
their airport as well as an obligation to prevent unnecessary harm to wildlife. Any improvements
planned within 10,000 feet of the airport runway must not create additional bird strike hazards
(Refs 38, 39). Site specific layout of improvements and careful plant selection must be made.
This 10,000 foot constraint impacts the Phoenix reach between I-10 and 24th Street, and the
Tempe reach from Priest Drive to approximately one-quarter mile upstream of Priest Drive.

Constructed Wetland Water Quality

Water to irrigate and sustain riparian habitat is used to support plant growth and as a source of
drinking water for wildlife. In addition, it is anticipated that the recreation features associated
with this project would allow some limited human interaction with the restoration features. For
these reasons the water used for restoration must not be hazardous to humans or to animals. The
water source would require a National Pollutant Discharge Elimination System (NPDES) permit,
in accordance with the Clean Water Act. The most likely source of water for this project is
groundwater. As much of the available groundwater contains measured amounts of regulated
contaminants, well-head treatment may be required to meet the NPDES requirements. In
addition, there are several other potential water quality constraints related to the habitat
restoration, including salinity and temperature limitations. Native trees, such as cottonwood
trees, cannot tolerate high levels of salinity or total dissolved solids (TDS) in their water source.
This is especially important during their establishment period. In general, water with an
electroconductivity (EC) value greater than four (4) may present problems to the health of the
desired plant species. As cottonwood trees mature, they can withstand higher salinity levels.
While local groundwater and other potential local sources of water are somewhat saline in nature,
accumulation of salinity in the constructed wetlands is not expected to be a problem. The
constructed wetlands have been designed as flow-through systems, with constant inflow and
outflow of fresh water. Salinity in the water will not accumulate within the system, in fact,
salinity present in the soils will be leached out by the constant flow of water.

Extensive literature searches have been conducted by the Cities of Phoenix and Tempe to insure
that water quality within the constructed wetlands can be maintained.

Impact on Plants from Peak Discharges and Long-Term Discharges

Most plant species found in riparian ecosystems can tolerate periodic flooding without damage
because of special metabolic and physical features such as adventitious roots, porous cell
structure, and specific metabolic pathways. Despite these adaptations, these plants will be
damaged if inundated for an extended period of time. Areas that are characterized by fine-
textured soils and high water availability may create an anaerobic environment that surrounds the
root systems of planted vegetation. In the absence of oxygen, several plant processes are
stressed, including water and nutrient uptake, photosynthesis, and transpiration. Newly planted
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vegetation is more susceptible to damage from inundation than are mature plants (Briggs, 1996).
In addition to the potential problems associated with long term inundation, peak flows may have
associated currents that could erode and damage vegetated areas. The study areas in both the
Tempe and Phoenix Reaches are within the flood channels of the Salt River and IBW. Although
flows in these channels are infrequent, the length of time that flows would inundate the
restoration areas may be detrimental to sustained plant life. Additionally, the upstream dam of
Tempe Town Lake could impound nuisance flows on its upstream side. Alternative plans must
consider the inundation duration constraints for the types of plants considered in the restoration
alternatives.

Converse to the long term inundation problem is the need for riparian habitat to be occasionally
inundated. This is a natural process for a riparian ecosystem. The occasional flooding provides
opportunity for germination of seeds and provides flushing and cleansing benefits. With an
artificial water supply, such as well water, this flushing becomes very important in substances in
the water source that might accumulate in the soil matrix over time. Resource agencies have
suggested an ideal flooding return interval of seven years for riparian habitat.

Avoidance of Project Induced Bank Erosion

It will be necessary to ensure that the Salt River banks remain stable. This is especially
important in the vicinity of the existing 13 landfills that are adjacent to the river in the study area.
Any increase in vegetation in the channel must not increase scour or erosion of the bank. For the
most part, these local landfill operations filled areas of the river that had either naturally eroded
or depressions created by gravel mining. Filling resulted in narrowing the Salt River channel,
causing elevated flood stages and increasing erosion potential. The inactive landfills accepted
both municipal and construction type wastes. The 19th Avenue accepted some solid and liquid
wastes with hazardous characteristics and possibly materials with low levels of radioactivity.
Additionally, there are two active landfills within the Phoenix Reach that are accepting inert
construction debris.

Avoidance of Additional Groundwater Contamination

Alternatives considered for the Phoenix Reach must not recharge the aquifer so as to facilitate the
migration of contaminants or to generate leachate from the existing landfills or cause degradation
of the aquifer. This is due to the potential for groundwater to rise into the landfill materials
causing leaching of contaminants to the groundwater table.

Prevention of Migration of Existing Groundwater Contamination

Certain areas in the Tempe and Phoenix Reaches, associated with industrial uses and landfills,
are underlain with contaminated groundwater. The Tempe Reach is part of a larger Federal
Superfund Site. The southern boundaries of two State Superfund (WQARF) project areas, East
Washington and West Van Buren, overlap Phoenix Reach. By increasing the amount of water in
the Salt River and IBW, there is a potential for adverse impacts to the existing contamination
plumes. Alternatives being considered must assure that infiltration of water will not cause
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contamination plumes to migrate. Additionally, if the alternatives utilize groundwater as a
source to sustain vegetation, then pumping must not cause contamination plumes to migrate .
toward the project unless treatment of contamination is included as a project feature. Prior to

construction it is anticipated that a well permit would be required. Appropriate analysis would

be required prior to obtaining these permits in order to address the impacts to the aquifer and

existing contamination plumes. Groundwater flow modeling is currently underway. Results of

the comprehensive flow modeling using Modflow are detailed in the Appendix A, Hydrology.

Guidance is currently being sought from ADEQ and ADWR as to whether or not a contaminant

transport model and an aquifer protection permit would be required before the final approval of

this project.

Maintenance of Existing Flood Conveyance Capacity

The Salt River and IBW serve to convey flood waters through the Phoenix metropolitan area.
They are currently relatively barren, free of vegetation and restoration features. Any alternatives
considered must not compromise the level flood protection currently provided by reduction of
channel capacity or other adverse impacts to conveyance.

Prevention of Restoration Waters from Creating Nuisances

Tempe Town Lake, considered to be part of the without-project condition, is being constructed
by the City of Tempe for recreation and aesthetic purposes. In order to allow water based
recreation, the EPA and the ADEQ require that the water quality be safe for partial body contact
recreation. This requirement is not one that is measured upon initial filling of the lake; rather, it
is a requirement that must be maintained throughout the life of the project. The water flow
system required to support the environmental restoration must not jeopardize the water quality in
the lake. Alternative plans for the Tempe Reach must prevent water required for the restoration
in the Salt River or Indian Bend Wash from entering and mixing with the water in the lake. In
addition, restoration waters must be prevented from ponding on the upstream side of Tempe
Town Lake to avoid prolonged inundation of potential habitat.

In the Phoenix Reach, flows traveling past 19th Avenue may adversely impact activities within
the river bed such as gravel mining. To alleviate these problems, alternatives in the Phoenix
Reach may need to ensure that flows do not travel past 19th Avenue.

Real Estate Ownership of Sand and Gravel Mining Operations

There are two active sand and gravel mining operations within the Phoenix Reach study area.
These two companies own real estate including vested mineral rights to operate within the City
of Phoenix. These operations provide a needed product to the growing community, as well as
employment opportunities to the area. As of August, 1996, mining within the ordinary high
water mark of the Salt River must be permitted by Corps 404 Permit. Both mining companies
have indicated that they will not continue mining within the river bed itself, but may continue
operating their processing plants and gravel pits outside of the river channel for many years to
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come. Both operators maintain haul roads on their properties in the river bed. Any alternatives
considered for the Phoenix Reach must be sensitive to the needs of the existing operations.

Permitting Requirements

" Alternative plans for within the Salt River and IBW must comply with Federal, State and local
guidelines and regulations. Any structural improvements within the floodway must comply with
Federal Clean Water Act guidelines. Any water that is discharged to the watercourses must meet
National Pollutant Discharge Elimination System (NPDES) standards. If use of groundwater as
a source is intended, well permits would be required. An aquifer protection permit may be
required to ensure the water required to support the habitat does not have an adverse impact on
the aquifer.

Water Supply Acquisition and Cost

Selection of the source of water that is required for the project involves numerous important
decisions by the Cities of Phoenix and Tempe. These decisions include securing the water rights
for the project and the associated cost of the water supply. The water rights within both reaches
of the study area are currently under a variety of public and private ownerships. Alternatives
considered must address the quantities of water required to sustain project features so that the
non-Federal sponsors can obtain proper water rights, if necessary. Utilization of main stem Salt
River or CAP flows may require obtaining surface water rights. Although both the City of
Tempe and the City of Phoenix currently have groundwater rights, utilization of groundwater as
a source to supply water to the restoration areas may require changes to the existing water rights.
An expanded discussion and analysis of water supply alternatives, considerations, and costs is
presented in Appendix H, Water Supply Analysis and Cost.

C. General Management Measures

As described above, there are many constraints associated with development of environmental
restoration alternatives. However, through extensive coordination with local and regional
agencies and numerous site assessments, the following general management measures have been
identified for the two specific sites addressed in this study. These general measures, alone or in
combination, have been selected because they would accomplish the specific restoration
objectives that have been established for this study and address the identified planning
constraints.

Vary the Mix of Plant and Habitat Types

By utilizing the plant species that are native to riparian streams and washes of Arizona,
environmental outputs would be maximized for the study area. Arizona Game and Fish
Department and the local office of the U.S. Fish and Wildlife Service were consulted to
determine what plant species were native to Arizona riparian areas. The specific habitat types to
be considered for use to create an optimal habitat community have been identified as follows:
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A. Mesquite Habitat
This habitat is dominated primarily by honey, velvet, or screw bean mesquite
trees. They are normally found on the upper terraces of the floodplain, above the
active flood channel. Although mesquite can be found outside of the river
channel, it is still closely linked to the floodplain geomorphology, and this habitat
type is an integral part of a complete riparian ecosystem. Mesquite habitat
provides a buffer between the surrounding urban area and the more sensitive
habitat features within the lower terrace. The plants, along with the terrace, will
provide an important vertical structure component for the habitat. This is very
important for many neotropical migratory bird species that require canopy and
cover. This area would also provide an area for the wildlife that inhabits the
lower areas to temporarily utilize in times of flooding.

B. Cottonwood and Willow Dominant Habitat
This habitat is dominated by a combination of cottonwood and willow trees. This
plant community is found below the upper terrace of the floodplain. In active
streams, this habitat is found along the bank of the active stream bed. In
ephemeral streams, this habitat is found along the boundary of where the two-year
flood level would extend out from the middle of the channel.

G Wetland-Marsh Habitat
This habitat consists primarily of cattails, bulrushes, and water cress. This
community is located at the lowest elevations of the stream bed. In active
streams, this habitat is found along the slowest moving portions of the water
course or in backwater areas. In ephemeral streams, this habitat is found in
shallow ponds or heavily saturated soils.

D. Aquatic Strand/Scrub Habitat
This habitat is associated with the low flow channel portion of the riparian habitat
where the most frequent flows occur. It is below the flood terrace and contains
aquatic vegetation if there is a perennial flowing portion of the channel. Adjacent
to the aquatic vegetation within the low flow channel, a strand of native grasses
and scrubs are typically found. Larger trees and upland species are typically not
found in this habitat due to the more frequent flows and longer root saturation
periods.

E. Open Edges
Typically edge habitat is described as the interface between two different habitat
types. Open edges are integral to the defined restoration project. These areas do
not contain specific plant species and they are most valuable to wildlife when they
are interspersed with habitat types providing cover. Predator species and raptors
use open edges for hunting. This habitat can also serve as a buffer between other
habitats and non-habitat areas. All areas of open edges referred to in this report
will be entirely within the defined project boundaries.
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K, Other Land Uses
This habitat type has little or no habitat value. It includes those areas needed for
canals, recreation trails, service roads, parking areas, general landscaping, soil
cement embankments, gravel pit bottoms, and other constructed features.

Vary Water Use

Environmental restoration within the Tempe and Phoenix Reaches would be accomplished by
planting and establishing different combinations of habitat types. By varying the amount of
different habitats, a range of water supply requirements needed to support the various alternatives
can be established. Studying a range of water demands would allow for consideration of a full
range of alternative water sources and the associated costs for the water supply. The cost of the
water supply requirements can then be included in the incremental cost analysis. The general
water demands for use with different habitat restoration alternatives in this Feasibility Study have
been identified as follows:

A. Low Water Demand Habitat
This type of habitat would have more mesquite habitat and less water
consumptive habitat such as wetland marsh and aquatic strand. Water deliveries
through unlined canals would be minimized. The wetlands that are incorporated
into the plan would have an earth lining or synthetic liner installed to minimize
infiltration losses.

B. High Water Demand Habitat
This type of habitat would be able to support more water consumptive wetland
habitat plus the additional amount of water necessary to support a small flowing
stream in the bottom of the low flow channel. The flowing stream would allow
for aquatic strand/scrub type of habitat and more open water areas. Additionally,
there is more potential for vegetation to become established on its own because of
the increase in saturated soils. This would help take advantage of the land
required for the low flow channel and use it to provide valuable aquatic
strand/scrub type habitat component. Infiltration from the wetlands would be
encouraged so that additional cottonwood and willow habitat can be supported
around each wetland area. The use of mesquite habitat would be emphasized in
areas with limited access to water.

Vary Areas to be Restored

For the Tempe Reach, there are approximately 140 acres available to be restored. This is divided
between 50 acres in the low flow channel of IBW, 30 acres in the bench area of IBW, and 60
acres in the Salt River bottom. By varying the amount of areas to be restored, the amount of
water needed to support the associated vegetation would vary. A full range of installation costs
and operation and maintenance costs can be considered.
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For the Phoenix Reach, the total acreage available for restoration is 880 acres. This total is
divided between 550 acres in the Salt River bed and 330 acres in six different gravel pits.
Alternative plans will be developed with and with-out the gravel pits, as their availability for
inclusion in the project is still in question. Similar to the Tempe Reach, by varying the amount
of areas to be restored, a full range of water demand, installation costs, and O&M costs can be
considered.

Installation of a Low Flow Channel

Restoration features within the river channel will be periodically subjected to flows from the Salt
and Verde River system. In order to alleviate problems associated with long term inundation, the
alternatives have been evaluated with and without the construction of a low flow channel. Ifa
low flow channel is not constructed, inundation will be more frequent, and therefore plants
would be more frequently impacted than if a low flow channel is constructed. Installation of a
low flow channel would increase the likelihood of plant survival and reduce the replacement
costs after major flood events over the life of the project.

Alternatives that include a low flow channel would have all wetland-marsh, cottonwood-willow,
and mesquite habitat types outside of the low flow channel, between the low flow channel and
the main bank. The low flow channel would simulate the natural low flow channel that would be
found in a natural riverine riparian area. The low flow channel provides opportunity for aquatic
strand/shrub habitat type. It is anticipated that the banks associated with the low flow channel
would require stabilizing to ensure the low flow channel is capable of functioning over the life of
the project. The low-flow channel and main bank channel system would maintain design
conveyance capacity including allowance for vegetative growth within the low-flow channel and
on the bench area. The low-flow channel and main bank channel system would also limit scour
and erosion of the channel banks to reduce damage to vegetation and the potential for disturbing
landfill material that may be present along the channel. There is no indication that the proposed
restoration project would have any adverse impact to the bank erosion potential when compared
to the without project condition.

Continual Flow Measures for Wetlands

Continuous flow is required for proper wetland functioning. This helps to keep water
temperatures lower, aerates the water to maintain dissolved oxygen, and helps minimize the
build-up of organics in the bottom of the wetlands. The following measures could be
implemented in order to satisfy this requirement:

A. Incorporate Wetlands in Water Distribution System
The wetlands could be incorporated as part of the overall water supply distribution
system for the entire restoration alternative. Other habitat types could be
supported by the water source supplying the wetlands and by the water outfall
from the wetlands.
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B. Provide By-Pass Pump Upstream of Tempe Town Lake
A pump at the upstream dam for Town Lake would eliminate several problems
and constraints. The pump would prevent water required for habitat restoration
upstream of the lake from accumulating upstream of the lake and entering the lake
or inundating/drowning the habitat. Nuisance flows generated from upstream of
the lake could be prevented from inundating the restored habitat. The pump
would allow for continual, aerating water flow for the wetlands habitat, and
prevent the accumulation of standing or stagnant water. The water level upstream
of the lake could be maintained at an optimal elevation for the wetland habitat.
The downstream disposal location for the pumped water could be utilized as a
water source for habitat restoration downstream of the lake.

Site Location of Habitat Areas

Site specific locations for habitat areas must be included in the development of the alternative
plans. Improvements must consider providing nesting areas that are isolated from public access
and away from road crossings or recreation trails so that noise impacts are minimized as much as
possible. Other restoration features must be located to maximize the unique recreation
opportunities provided by the alternatives.

In order to comply with the FAA runway constraint it would be necessary to avoid habitat types
that might attract waterfowl or other larger birds within 10,000 feet of any airport runway. For
the Phoenix reach, this would involve the area between I-10 and 24th Street. For the Tempe
reach, this would include an area from Priest Drive to approximately one-quarter mile upstream
of Priest Drive. The proposed method of compliance is to avoid restoration with any open water
habitat in these areas. Therefore, these restoration areas would not include wetland-marsh
habitat. Habitat that does not require open water, such as mesquite bosques, would be considered
acceptable.

In order to avoid adversely impacting local groundwater flow patterns, open water habitat
features will be sited so that infiltration will not cause the migration of contaminants. If
groundwater is the selected water source, no leachate problems are anticipated, as the infiltration
would represent a net reduction into the aquifer (infiltration would be approximately 61% of the
removed volume.) A detailed groundwater quality and flow analysis will be carried out and
presented in Chapter VI.

Post Formulation Measures

Certain engineering features to address many of the identified constraints cannot be fully
developed until after a specific plan has been identified. This is because of analysis that cannot
be cost effectively performed until the plan is formulated. These measures, if required, would
include those formulated to address potential impacts to existing landfills, impacts to existing
groundwater contamination, and permitting requirements.
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D. Alternative Plans

Tempe Reach

As a result of the constraints and management measures discussed above, six alternatives were
formulated for restoration of the Tempe Reach. The alternatives are described below including a
summary of the measures that have been included in order to address the restoration
opportunities and constraints. The following abbreviations are used to describe the alternatives:

1) LW- low water use,

2) HW- high water use,

3) IBW- Indian Bend Wash,

4) SR- Salt River,

5) SR(US)- Salt River upstream of Tempe Town Lake, and
6) SR(DS)- Salt River downstream of Tempe Town Lake.

Table 5.1 presents a general summary of the locations, habitat types, and areas that would be
included in each of the alternatives. Additionally, Figures 5.2 through 5.6 are provided to
visually show Alternative IBW+SR(US + DS)/HW. This alternative contains all of the features
that are included in the other alternatives. Figures for the other alternatives have not been
presented as all of their components may be found within Figures 5.2 through 5.6.

The alternatives for the Tempe reach do not include a low flow channel for the Salt River areas.
Existing conditions or those included in the without-project condition make a low flow channel
impractical. Upstream of Town Lake, there is an existing grade control structure in the Salt
River, immediately downstream of McClintock Drive, which maintains channel stability. In
addition the upstream dam of Town Lake acts as another grade control structure. When the dam
is deflated to allow the passage of flood discharges the structure will only be approximately one-
inch above the existing channel invert. These two structures are within less than one-half mile of
each other and constrain design and construction of an entrenched low flow channel.
Downstream of Town Lake, bedrock is shallow for the entire length of the Salt River between
Town Lake and Priest Drive. Immediately downstream of Priest Drive bedrock exists at the
invert elevation of the river acting as a natural grade control structure.

Alternative T1. (No Action)

Alternative T1 is the No Action Alternative. The No Action Alternative would maintain the
current and future without-project conditions in the Tempe Reach. The low flow channel of IBW
between McKellips Road and Curry Road would continue to have very little habitat value. The
IBW bench, between the low flow channel and the main bank, from Curry Road to the Salt
River, would remain barren. The Salt River bed upstream of Town Lake would remain barren
cobbles. The habitat value of the entire 140 acres under consideration within the study area
would continue to be negligible.
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Alternative T2. IBW/LW

Alternative T2 has been formulated to restore only areas within the IBW with low water use
vegetation. This alternative would consist of restoration of the 30 acres on the bench of IBW
between Curry Road and the confluence with the Salt River. The improvements would consist of
20 acres of mesquite habitat and 10 acres of open edge habitat. The existing sprinkler irrigation
system in place on the bench would be modified to support irrigation of the additional mesquite
trees. The 50 acres of low flow channel in IBW, would continue to be of negligible habitat
value. The alternative would not produce any excess water or outfall required to be diverted
from Town Lake.

Alternative T3. IBW+SR(US+DS)/LW

Alternative T3 would restore areas in both Indian Bend Wash and the Salt River with low water
use vegetation. In addition to the 30 acres of restoration in IBW proposed by Alternative T2, this
alternative would also provide for restoration of the 60 acres in the Salt River upstream and
downstream of Tempe Town Lake (30 acres each). The Salt River improvements would consist
of 5 acres of mesquite habitat and 25 acres of open edge habitat in each of the upstream and
downstream areas. There would not be permanent irrigation to support the plants in the Salt
River. A long establishment period would be utilized to allow the root structure of the trees to
become established to the point where the plant could survive without permanent watering.

Alternative T4. IBW+SR(DS)/HW

Alternative T4 would restore IBW areas and the Salt River area downstream of Town Lake with
high water use vegetation. This alternative would consist of installation of improvements to the
entire 80 acres in the IBW portion of the Tempe Reach and the 30 acres downstream of town
Lake. On the bench of IBW, between Curry Road and the confluence with the Salt River, the
improvements would consist of 20 acres of mesquite habitat and 10 acres of open edge habitat.
The existing sprinkler irrigation system in place on the bench would be modified to support
irrigation of the additional mesquite. In the low flow channel of IBW, the improvements would
consist of 50 acres of aquatic strand habitat that would extend 1.3 miles from McKellips Road to
the confluence with the Salt River. Overflow/outfall from the IBW low flow channel would be
diverted through a pipe by gravity flow, along the north side of Town Lake, and discharged into
the Salt river immediately downstream of Town Lake. The excess water from the IBW
restoration would partially satisfy the water requirements for the restoration of the Salt River area
downstream of Town Lake. The restoration in the Salt River would consist of 10 acres of
cottonwood/willow, 8 acres of wetland marsh, and 12 acres of open edges. Since this alternative
emphasizes riparian habitat, it is considered a high water use alternative. The area within the Salt
River upstream of Town Lake would remain in its present condition.

Alternative T5. IBW+SR(US+DS)/HW

Alternative TS5 would maximize restoration opportunities in both IBW and the Salt River with
high water use vegetation, as shown in Figures 5.2 through 5.6 In addition to the 80 total acres
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of restoration areas available in IBW, this alternative would also provide for restoration of the 60
total acres of the Salt River available for restoration upstream and downstream of Town Lake.
The IBW restoration would include 50 acres of aquatic strand in the low flow channel, 20 acres
of mesquite habitat on the bench, and 10 acres of open edges. The alternative includes a gravity
pipe to drain excess restoration waters from IBW to the upstream side of Town Lake. The Salt
River restoration would provide for installation of 16 acres of wetland marsh habitat, 20 acres of
cottonwood/willow dominant habitat, and 24 acres of open edge habitat. The soils surrounding
the wetlands would be allowed to saturate to support the cottonwood and willow trees without
installation of permanent irrigation facilities. The alternative includes a pump and pipeline to
remove excess water from upstream of Town Lake to the downstream side. A long
establishment period would be utilized to allow the root structure of the trees to become
established to the point where the plants could survive without permanent watering.

Alternative T6. SR DS/HW

This alternative would restore only the area of the Salt River downstream of Town Lake with
high water use, riparian dominant habitat. The water supply could be provided, in part, by water
from Tempe Town Lake. The alternative would consist of 10 acres of cottonwood willow habitat
and 8 acres of wetland marsh, and 12 acres of open edges.

Table 5.1 Tempe Reach Alternative Matrix

Area Acreage Total
Acres
Mesquite | Cottonwood | Wetland | Aquatic Open Other
Willow Marsh* Strand Edges
Alternative T1
No Action
IBW Low Flow - - - - - 50 50
IBW Bench - - - - - 30 30
Upstream Salt River - - - - - 30 30
Downstream Salt River - - - - - 30 30
Totals 0 0 0 0 0 140 140
Alternative T2
IBW/LW
IBW Low Flow - - - - - 50 50
IBW Bench 20 - - - 10 - 30
Upstream Salt River - - - - - 30 30
Downstream Salt River - - - - - 30 30
Totals 20 0 0 0 10 110 140
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Table 5.1 Tempe Reach Alternative Matrix

(continued)
Area Acreage Total
Acres
Mesquite | Cottonwood | Wetland | Aquatic Open Other
Willow Marsh* Strand Edges

Alternative T3
IBW+SR(US+DS)/LW
IBW Low Flow - - - - - 50 50
IBW Bench 20 - - - 10 - 30
Upstream Salt River 5 - - - 25 - 30
Downstream Salt River 5 - - - 25 - 30
Totals 30 0 0 0 60 50 140
Alternative T4
IBW+SR(DS)/HW
IBW Low Flow - - - 50 - - 50
IBW Bench 20 - - - 10 - 30
Upstream Salt River - - - - - 30 30
Downstream Salt River - 10 8 - 12 - 30
Totals 20 10 8 50 22 30 140

Alternative T5

IBW+SR(US+DS)/HW

IBW Low Flow - - - 50 - - 50
IBW Bench 20 - - - 10 - 30
Upstream Salt River - 10 8 - 12 - 30
Downstream Salt River - 10 8 - 12 - 30
Totals 20 20 16 50 34 0 140
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Table 5.1 Tempe Reach Alternative Matrix I

(continued)
Area Acreage Total
Acres
Mesquite | Cottonwood | Wetland | Aquatic | Open Other
Willow Marsh* Strand Edges

Alternative T6
SR(DS)/HW
IBW Low Flow - - - - - 50 50
IBW Bench - - - - - 30 30
Upstream Salt River - - - - - 30 30
Downstream Salt River - 10 8 - 12 - 30
Totals 0 10 8 0 12 110 140

* Includes areas of open water.

' .
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Phoenix Reach

Initial Alternatives Considered

Including the no action alternative, there were twenty-one (21) different initial alternatives
developed for environmental restoration of the Phoenix Reach. This initial array of alternatives
included differing sizes of low flow channels. The alternatives considered differing low flow
channel widths including a 500 foot, 350 foot, 200 foot widths and no low flow channel
alternatives.

The alternatives which were eliminated from further consideration were those alternatives that
did not include a low flow channel or those that included a low flow channel greater than a
12,200 cfs capacity. A maximum low flow discharge of 12,200 cubic feet per second (cfs) was
agreed upon by the study team as being the design target discharge based on a step 4 release
schedule found in the Modified Roosevelt Dam Water Control Diagram (Plate 11 in the
Appendix A, Hydrology). This particular discharge corresponds to between a 50- and 100-year
flood for flow duration times of 30 days. However, in terms of peak flows, a discharge of 12,200
cfs corresponds to less than a 5-year flood. The low flow channel was designed to limit the
velocity associated with 12,200 cfs to 6 feet per second (ft/s) to avoid the potential for scouring
of the bed. In addition potential damage due to high flow velocities, the inundation time to
which the restored habitats would be subjected was an identified constraint that could be better
controlled with inclusion of a low flow channel. The alternatives with low flow channels wider
than 200 feet (>12,200 cfs) were eliminated because (1) they would require additional river
bottom land that could otherwise be used for restoration areas, (2) they cost more, and (3) they
did not appear to meet the identified planning constraints, including the need for periodic but
limited inundation of restored habitat areas.

The selection of the low flow channel capacity was primarily based on minimizing the frequency
of 30-day or longer flow durations exceeding the capacity of the low flow channel. This 30-day
duration constraint was intended to prevent the root structure of the cottonwood trees from being
inundated for a length of time that might be fatal. The 12,200 cfs low flow channel would have
flood discharges exceeding this 30 day constraint on a return interval of 83 years. Peak flows
exceeding the 12,200 cfs capacity of the low flow channel would have an estimated return
interval of 3.85 years for a 6-hour average maximum discharge and a return period of 6.67 years
for a 1-day average maximum discharge. This matched well with the recommended seven year
flood return interval of the riparian habitat for flushing and duplication of natural conditions.
Based on these technical criteria, the 12,200 cfs low flow channel capacity is recommended.

The following abbreviations are used to describe the alternatives:

1) LW- low water use,

2) HW- high water use,

3) SR- Salt River,

4) G- includes gravel pits, and , ‘
5) S - includes a perennial stream.
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Based on this screening of the initial array of alternatives, a total of nine alternatives, including a
no action alternative, were forwarded for further consideration and incremental analysis
evaluation. These alternatives all included a 12,200 cfs low flow channel. A description of each
alternative is presented below. Table 5.2 presents a general summary of the locations, habitat
types, and areas that would be included in each of the alternatives. Figures 5.7 through 5.13 are
provided to conceptually depict Alternative P9 (SR+G/HW+S). Figures for the other alternatives
were not created as all of their conceptual components may be found on the figures provided for
Alternative P9.

Alternative P1.(No Action)

Alternative P1 is the No Action Alternative. This alternative would maintain the future without-
project conditions in the Phoenix Reach. The 550 acres of the Salt River bed from I-10 bridge to
19th Avenue would remain almost entirely barren cobbles. The 330 acres of gravels pits (G)
would remain as unsightly, unused hazard areas. The habitat value of the entire 880 acres under
consideration would be continue to be negligible.

Alternative P2. SR/ILW

Alternative P2 would restore the Salt River portion of the Phoenix Reach with low water use
vegetation. This alternative would include the construction of a 200 foot wide low flow channel
but would not incorporate the gravel pits. The restoration would consist of 20 acres of mesquite
habitat, 80 acres of cottonwood and wiliow habitat, 40 acres of wetland marsh, and 120 acres of
open edges on the constructed bench in the Salt River bottom. No improvements would be
placed in the low flow channel itself; rather, this area would remain as 130 acres of open edges.
Restoration on the banks of the river would consist of 35 acres of open edges. Fifty feet of
overbank on each side of the river would be incorporated into the restoration, consisting of 30
acres of mesquite habitat and 20 acres of open edges. Also included in the restoration would be
approximately 50 acres consisting of infrastructure features and public access facilities. Such
infrastructure features include soil cement levees, drop structures, pump stations, water
distribution features, and operation and maintenance roads. Public access facilities within these
areas would be part of the recreation plan and include parking lots, trails, and environmental
education features. These areas have categorically been referred to in the report as "other" and
determined to have no habitat value.

Alternative P3. SR/HW

Alternative P3 would restore the Salt River portion of the Phoenix Reach with higher water use
vegetation involving more riparian habitat. This alternative would include the construction of a
200 foot wide low flow channel, but would not incorporate the gravel pits. The restoration
would consist of 160 acres of cottonwood and willow habitat and 100 acres of wetlands on the
bench in the Salt River bottom between the low flow channel and the bank. No improvements
would be placed in the low flow channel itself, this area would remain as 130 acres of open
edges. Water to support the vegetation on the benches would be brought down from the
overbanks. Around the water delivery system, 5 acres of cottonwood and willow habitat would
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be established. The banks would also support 30 acres of open edges. On the overbank area, 50
feet of overbank on each side of the river would be incorporated into the restoration. Open
canals or ditches would also serve to deliver water along the overbanks. Restoration on the
overbanks would consist of 10 acres of mesquite habitat, 20 acres of cottonwood and willow
habitat, and 10 acres of open edges. Also included in the restoration would be approximately 50
acres consisting of infrastructure features and public access facilities. Such infrastructure
features include soil cement levees, drop structures, pump stations, water distribution features,
and operation and maintenance roads. Public access facilities within these areas would be part of
the recreation plan and include parking lots, trails, and environmental education features. These
areas have categorically been referred to in the report as "other" and determined to have no
habitat value.

Alternative P4. SR/ILW+S

Alternative P4 would restore the entire Phoenix Reach with low water use vegetation. This
alternative would include construction of a 200 foot wide low flow channel and include a
perennial low flow stream to create aquatic strand habitat. The restoration would consist of 20
acres of mesquite habitat, 80 acres of cottonwood and willow habitat, and 40 acres of wetland
marsh habitat on the constructed bench in the river bottom. No improvements would be placed
in the low flow channel itself, this area would consist of 130 acres of aquatic strand/shrub
associated with the stream in the low flow channel. Water to support the restoration in the river
bottom would be brought down from the overbanks. Around the water delivery system, 5 acres
of cottonwood and willow habitat would be established. The banks would also support 35 acres
of open edges. Above the banks, 50 feet of overbank on each side of the river would be
incorporated into the restoration. Open canals or ditches would also serve to deliver water on the
overbanks. Restoration on the overbanks would consist of 30 acres of mesquite habitat and 20
acres of open edges. Also included in the restoration would be approximately 50 acres consisting
of infrastructure features and public access facilities. Such infrastructure features include soil
cement levees, drop structures, pump stations, water distribution features, and operation and
maintenance roads. Public access facilities within these areas would be part of the recreation
plan and include parking lots, trails, and environmental education features. These areas have
categorically been referred to in the report as "other" and determined to have no habitat value.

Alternative P5. SR/ZHW+S

Alternative P5 would restore the Salt River portion of the Phoenix Reach with high water use
vegetation. This alternative would include construction of a 200 foot wide low flow channel; the
amount of water supply for this alternative would be sufficient to support a low flow,
permanently flowing stream in the low flow channel. The stream would provide aquatic strand
habitat similar to the low flow area of a natural riparian system. This alternative would not
incorporate the gravel pits. The restoration would consist of 160 acres of cottonwood and willow
dominant habitat and 100 acres of wetlands on the constructed bench in the Salt River bottom.
The low flow channel with stream would create 130 acres of aquatic strand/shrub habitat within
the low flow channel adjacent to the stream. Water to support the vegetation in the bottom
would be brought down from the overbank area. Around the water supply delivery system, 5
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acres of cottonwood and willow habitat would be established. The banks would also support 30
acres of open edges. Above the banks, 50 feet of overbank on each side of the river would be
incorporated into the restoration. Open canals or ditches would also serve to deliver water on the
overbanks. Restoration on the overbanks would consist of 10 acres of mesquite habitat, 20 acres
.of cottonwood and willow habitat, and 10 acres of open edges. Also included in the restoration
would be approximately 50 acres consisting of infrastructure features and public access facilities.
Such infrastructure features include soil cement levees, drop structures, pump stations, water
distribution features, and operation and maintenance roads. Public access facilities within these
areas would be part of the recreation plan and include parking lots, trails, and environmental
education features. These areas have categorically been referred to in the report as "other" and
determined to have no habitat value.

Alternative P6. SR+G/LW

Alternative P6 would restore the entire Phoenix Reach, including the Salt River and the gravel
pits, with lower water use vegetation, thereby minimize riparian habitat. This alternative would
include construction of a 200 foot wide low flow channel and cut back the banks in the area of
the existing gravel pits so that additional bench area is created. The restoration would consist of
50 acres of mesquite habitat, 80 acres of cottonwood and willow habitat, 40 acres of wetlands
and 120 acres of open edges on the constructed bench in the Salt River bottom. No
improvements would be placed in the low flow channel itself; rather, this area would remain as
130 acres of open edges. The restoration on the banks would consist of 45 acres of open edges.
Above the banks, 50 feet of overbank on each side of the river would be incorporated into the
restoration. Restoration on the overbanks would consist of 45 acres of mesquite habitat and 35
acres of open edges. Also included in the restoration would be approximately 50 acres consisting
of infrastructure features and public access facilities. Such infrastructure features include soil
cement levees, drop structures, pump stations, water distribution features, and operation and
maintenance roads. Public access facilities within these areas would be part of the recreation
plan and include parking lots, trails, and environmental education features. These areas have
categorically been referred to in the report as "other" and determined to have no habitat value.
Within the gravel pits themselves, an additional 10 acres of cottonwood and willow habitat
would be created.

Alternative P7. SR+G/HW

Alternative P7 would restore the entire Phoenix Reach, including the Salt River and the gravel
pits, with high water use vegetation emphasizing riparian habitat. This alternative would include
construction of a 200 foot wide low flow channel and include the areas of the gravel pits. The
restoration would consist of 30 acres of mesquite habitat, 160 acres of cottonwood and willow
habitat, and 100 acres of wetland marsh habitat on the constructed bench in the river bottom. No
improvements would be placed in the low flow channel itself; rather, this area would remain as
130 acres of open edges. Water to support the vegetation in the river bottom would be brought
down from the overbanks. Around the water delivery system, 5 acres of mesquite habitat would
be established. The banks would also support 40 acres of cottonwood and willow and 5 acres of
open edges. Above the banks, 50 feet of overbank on each side of the river would be
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incorporated into the restoration. Open canals or ditches would also serve to deliver water on the
overbanks. Restoration on the overbanks would consist of 25 acres of mesquite habitat, 20 acres
of cottonwood and willow habitat, and 25 acres of open edges. Also included in the restoration
would be approximately 50 acres consisting of infrastructure features and public access facilities.
Such infrastructure features include soil cement levees, drop structures, pump stations, water
distribution features, and operation and maintenance roads. Public access facilities within these
areas would be part of the recreation plan and include parking lots, trails, and environmental
education features. These areas have categorically been referred to in the report as "other" and
determined to have no habitat value. Within the gravel pits themselves, an additional 10 acres of
cottonwood and willow habitat would be created. It may be necessary to create additional bench
area within the gravel pits in order to support the habitat. The steep banks of the gravel pits may
also need to have their slopes reduced.

Alternative P8. SR+G/LW+S

Alternative P8 would restore the entire Phoenix Reach, including the Salt River and the gravel
pits, with lower water use vegetation. This alternative would include construction of a 200 foot
wide low flow channel, cutting back the banks in the area of the existing gravel pits so that
additional bench area is created, and supplying the amount of water needed to support a low
discharge, permanently flowing stream in the low flow channel. The restoration would consist of
50 acres of mesquite habitat, 80 acres of cottonwood and willow habitat and 40 acres of wetlands
on the constructed bench in the river bottom. The bench would also support 120 acres of open
edges. The stream in the low flow channel would create 130 acres of aquatic strand/shrub
habitat. Water to support the vegetation in the bottom and the stream would be brought down
from the overbanks in delivery system. The banks would also support 45 acres of open edges.
Above the banks, 50 feet of overbank on each side of the river would be incorporated into the
restoration. Open canals or ditches would also serve to deliver water on the overbanks.
Restoration on the overbanks would consist of 45 acres of mesquite habitat and 35 acres of open
edges. Also included in the restoration would be approximately 50 acres consisting of
infrastructure features and public access facilities. Such infrastructure features include soil
cement levees, drop structures, pump stations, water distribution features, and operation and
maintenance roads. Public access facilities within these areas would be part of the recreation
plan and include parking lots, trails, and environmental education features. These areas have
categorically been referred to in the report as "other" and determined to have no habitat value.
Within the gravel pits themselves, an additional 10 acres of cottonwood and willow habitat
would be created.

Alternative P9. SR+G/HW+S

Alternative P9 would restore the entire Phoenix Reach including the Salt River and the gravel
pits with high water use vegetation. This alternative would include construction of a 200 foot
wide low flow channel, cutting back the banks in the area of the existing gravel pits so that
additional bench area is created, and supplying the amount of water needed to support a
permanently flowing stream in the low flow channel. The restoration would consist of 30 acres
of mesquite habitat, 160 acres of cottonwood and willow habitat, and 100 acres of wetlands on
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the constructed bench in the river bottom. The stream in the low flow channel would create 130
acres of aquatic strand habitat. Water to support the vegetation in the bottom and the stream
would be brought down the banks in delivery system. The banks would support 40 acres of
cottonwood/willow habitat and 5 acres of mesquite habitat. Above the banks, 50 feet of
overbank on each side of the river would be incorporated into the restoration. Open canals or
ditches would also serve to deliver water on the overbanks. Restoration on the overbanks would
consist of 25 acres of mesquite habitat, 20 acres of cottonwood and willow habitat, and 25 acres
of open edges. Also included in the restoration would be approximately 50 acres consisting of
infrastructure features and public access facilities. Such infrastructure features include soil
cement levees, drop structures, pump stations, water distribution features, and operation and
maintenance roads. Public access facilities within these areas would be part of the recreation
plan and include parking lots, trails, and environmental education features. These areas have
categorically been referred to in the report as "other" and determined to have no habitat value.
Within the gravel pits themselves, an additional 10 acres of cottonwood and willow habitat
would be created.

Table 5.2 Phoenix Reach Alternative Matrix

Area Acreage Total
Acres
Mesquite | Cottonwood | Wetland Aquatic Open Other
Willow Marsh* Strand Edges
Alternative P1
No Action
Low Flow Channel - - - - - 130 130
Bench - - - - - 270 270
Bank - - - - - 40 40
Overbank - - - - - 60 60
Access Areas - - - - - 50 50
Gravel Pits - - - - - - -
Totals 0 0 0 0 0 530 550
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Table 5.2 Phoenix Reach Alternative Matrix

(continued)
Area Acreage Total
Acres
Mesquite | Cottonwood | Wetland Aquatic Open Other
Willow Marsh* Strand Edges

Alternative P2 Rk
SR/LW
Low Flow Channel - - - - 130 - 130
Bench 20 80 40 - 120 10 270
Bank - - - - 35 5 40
Overbank 30 - - - 20 10 60
Access Areas - - - - 50 - 50
Grave] Pits - - - - - - =
Totals 50 80 40 0 355 25 550
Alternative P3 - - ] s
SR/HW
Low Flow Channel - - - - 130 - 130
Bench - 160 100 - - 10 270
Bank - 5 - - 30 5 40
Overbank 10 20 - - 10 20 60
Access Areas - - - - 50 - 50
Gravel Pits - - - - - - -
Totals 10 185 100 0 220 35 550

[Alternativers | | | | | |
SR/LW+S
Low Flow Channel - - - 130 - - 130
Bench 20 80 40 - 120 10 270
Bank - - - - 35 5 40
Overbank 30 - - - 20 10 60
Access Areas - - - - 50 - 50
Gravel Pits - - - - - - -
Totals 50 80 40 130 225 25 550
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Table 5.2 Phoenix Reach Alternative Matrix

. (continued)

Area Acreage Total
Acres
Mesquite | Cottonwood | Wetland Aquatic Open Other
Willow Marsh* Strand Edges
Alternative P5 = T
SR/HW+S
Low Flow Channel - - - 130 - - 130
Bench - 160 100 - - 10 270
Bank - 5 - - 30 5 40
Overbank 10 20 - - 10 20 60
Access Areas - - - - 50 - 50
Gravel Pits - 5 - - - - -
Totals 10 185 100 130 90 35 550
Alternative P6 i i i i e ) S
SR+G/LW
. Low Flow Channel - - - - 130 - 130
Bench 50 80 40 - 120 10 300
Bank - - - - 45 S 50
Overbank 45 - - - 35 30 110
Access Areas - - - - 50 - 50
Gravel Pits - 10 - - - 230 240
Totals 95 90 40 0 380 275 880
Alternative P7 - i pr= o
SR+G/HW
Low Flow Channel - - - - 130 - 130
Bench 30 160 100 - - 10 300
Bank 5 40 - - 5 = 50
Overbank 25 20 - - 25 40 110
Access Areas - - - - 50 - 50
Gravel Pits - 10 - - - 230 240
. Totals 60 230 100 0 210 280 880
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Table 5.2 Phoenix Reach Alternative Matrix

(continued)
Area Acreage Total
Acres
Mesquite | Cottonwood | Wetland Aquatic Open Other
Willow Marsh* Strand Edges
Alternative P8
SR+G/LW+S
Low Flow Channel - - - 130 - - 130
Bench 50 80 40 - 120 10 300
Bank - - - - 45 5 50
Overbank 45 - - - 35 30 110
Access Areas - - - - 50 - 50
Gravel Pits - 10 - - - 230 240
w__ 95 90 40 130 250 275 880
] e —
Alternative P9
SR+G/HW+S
Low Flow Channel - - - 130 - - 130
Bench 30 160 100 - - 10 300
Bank 5 40 - - - 5 50
Overbank 25 20 - - 25 40 110
Access Areas - - - - 50 - 50
Gravel Pits - 10 - - - 230 240
Totals 60 230 100 130 75 285 880
* Includes areas of open water.
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E. Benefits of Alternatives

An assessment of habitat value was performed for each of the proposed alternatives. A modified
habitat evaluation procedure analysis was conducted. The evaluation of the proposed types of
habitat included consideration of their location within the study area, acreage and anticipated
habitat units. The evaluation of the riparian ecosystem habitat types was based upon criteria
established during the reconnaissance study. The evaluation was based upon accepted
methodologies and performed by a team of personnel with professional experience and
qualifications in the Southwestern Sonoran Desert area of Arizona.

A Habitat Suitability Index (HSI) was assigned to each of the habitat types for the IBW and Salt
River areas. The HSI is number between 0.0 and 1.0. It was assigned to each habitat type to
reflect the expected maximum value of the habitat during the life of the project. The assigned
HSI value takes into account the relative value of the habitat areas within the urban environment,
but does not differentiate between the value at project year one, the value when mature, and the
value over time considering replacement of habitat when required due to flood damages or other
habitat maintenance and replacement. It was determined that the maximum estimate for each
alternative would suffice for this analysis, since it was assumed that fluctuations in Habitat Value
would be roughly the same for each alternative and would therefore not change the results of the
incremental cost analysis. The HSI value was then multiplied by the number of acres for each
habitat type to establish a Habitat Unit (HU). The total Habitat Value (HV) for each alternative
was based on a summation of the HU’s for each type of habitat in the alternative. Tables 5.3
and 5.4 present the results of the habitat assessment analysis. A more detailed analysis will be
carried out for the selected plans in terms of Average Annual Habitat Units (AAHU ) that take
into account the frequency and amount of periodic habitat destruction and replacement due to
flood events. Please refer to the Habitat Valuation Analysis for a complete discussion of this
method of habitat valuation.

The individual habitat value of each type of habitat is increased in a diverse ecosystem. For
example, open edges have zero habitat value unless it is found adjacent to other habitat types.
Open edges are an integral part of a habitat, but has little value to wildlife unless there are also
areas that provide cover and foraging opportunities. A similar condition exists in the presence of
a perennial stream. By including a perennial stream two additional habitat types are introduced
to the system, open water and aquatic strand/scrub. The result is a more natural and complete
system, and an increased overall value of the ecosystem. The habitat suitability index (HSI) for
each habitat type is, therefore, increased by a small margin for each alternative that includes a
perennial stream.

The results of the habitat evaluation indicates that the high water use alternatives yield greater
habitat units than the low water use alternatives. All four of the high water use alternatives
resulted in higher habitat units than any of the four low water use alternatives. This is indicative
of the value of alternatives emphasizing riparian habitat. For the Tempe reach, the alternative
resulting in the highest habitat benefit was TS with 71 habitat units. For the Phoenix reach, the
alternative yielding the highest habitat benefit was Alternative P9 with 362 habitat units.
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Table 5.3 Tempe Alternatives Habitat Evaluation Matrix

Area Acreage Total
Mesquite Cottonwood | Wetland | Aquatic | Open ”
Willow Marsh* Strand
alternavett | | | | | | s
No Action
Indian Bend Wash - - = = - S 0
Salt River - - - - - - 0
Totals 0 0 0 0 0 0 0
Habitat Suitability Index - - - - - -
Habitat Units 0 0 0 0 0 0 0
Alternative T2 BE i 1 - - H 23
IBW/LW
Indian Bend Wash 20 - - - - 10 30
Salt River - - - - - - 0
Totals 20 0 0 0 0 10 30
Habitat Suitability Index 0.6 - - - - 0.2
Habitat Units 12 0 0 0 0 2 14
[AlternativeTs | = |
IBW+SR(US+DS)/LW
Indian Bend Wash 20 - - - - 10 30
Salt River - 10 - - 50 60
Totals 20 10 0 0 0 60 90
Habitat Suitability Index 0.6 0.45 - - - 0.2
Habitat Units 12 45 0 0 0 12 28.5
Alternative T4 ]_’_
IBW+SR(DS)/HW
Indian Bend Wash 20 - - 50 10 80
Salt River - 10 8 12 30
Totals 20 0 10 8 50 22 110
Habitat Suitability Index 0.6 - 0.6 0.7 0.58 0.2
Habitat Units 12 0 6 5.6 29 4.4 57
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Table 5.3 Tempe Alternatives Habitat Evaluation Matrix
(continued)

Area Acreage Total

* %
Mesquite Cottonwood | Wetland | Aquatic | Open
Willow Marsh* Strand Edges
Alternative T5

IBW+SR(US+DS)/HW

Indian Bend Wash 20 - - - 50 10 80
Salt River - - 20 16 - 24 60
Totals 20 0 20 16 50 34 140
Habitat Suitability Index 0.6 - 0.6 0.7 0.58 0.2

Habitat Units 12 0 12 11.2 29 6.8 71
Alternative Té6

SR(DS)/HW

Indian Bend Wash - - - - . < =
Salt River - - 10 8 - 12 30
Totals 0 0 10 8 0 12 30
Habitat Suitability Index - - 0.6 0.7 - 0.2

Habitat Units 0 0 6 5.7 0 24 14

* Includes areas of open water.
**Does not include areas classified as "other"
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Table 5.4 Phoenix Alternatives Habitat Evaluation Matrix

Area

Total

No Action

Alternative P1

Acreage
Mesquite Cottonwood Wetland | Aquatic Open
Willow Marsh* Strand Edges

* %

Salt River

Gravel Pits

Totals 0 0 0 0 0 0 0
Habitat Suitability Index - - - - - -
Habitat Units 0 0 0 0 0 0 0
— e — — — —
[AlternativeP2 | N
SR/LW
Salt River 50 80 - 40 - 355 525
Gravel Pits - - - - = - -
Totals 50 80 0 40 0 355 525
Habitat Suitability Index 0.5 0.5 - 0.6 - 0.2
Habitat Units 25 40 0 24 0 71 160
Alternative P3 R g I S -
SR/HW
Salt River 10 185 - 100 - 220 515
Gravel Pits - - - = - - =
Totals 10 185 0 100 0 220 515
Habitat Suitability Index 0.5 0.6 - 0.6 - 0.25
Habitat Units 5 111 0 60 0 55 231
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Table 5.4 Phoenix Alternatives Habitat Evaluation Matrix

(continued)

Area

Acreage

Total

%* %

Mesquite

Wetland
Marsh*

Cottonwood
Willow

Aquatic
Strand

Alternative P4

Open
Edges

SR/LW+S
Salt River 50 80 - 40 130 225 525
Gravel Pits - - - - = - 0
Totals 50 80 0 40 130 225 525
Habitat Suitability Index 0.5 0.6 - 0.6 0.5 0.25
Habitat Units 25 48 0 24 65 56.25 218
[Atternativers | [ | | | | | |
SR/HW+S
Salt River 10 185 - 100 130 90 515
Gravel Pits - - - - - - 0
Totals 10 185 0 100 130 90 515
Habitat Suitability Index 0.6 0.7 - 0.7 0.6 0.3
Habitat Units 6 130 0 70 78 27 311
Alternative P6 T S i sanal e
SR+G/LW
Salt River 95 80 - 40 - 380 595
Gravel Pits - - 10 - - - 10
Totals 95 80 10 40 0 380 605
Habitat Suitability Index 0.5 0.5 0.7 0.6 - 0.2
Habitat Units 47.5 40 7 24 0 76 195
[Alternatveer | | | | | | | |
SR+G/HW
Salt River 60 220 - 100 - 210 590
Gravel] Pits - - 10 - - - 10
Totals 60 220 10 100 0 210 600
Habitat Suitability Index 0.5 0.6 0.6 0.6 - 0.25
Habitat Units 30 132 6 60 0 52.5 281
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Table 5.4 Phoenix Alternatives Habitat Evaluation Matrix

(continued)
Area Acreage Total
% %
Mesquite Cottonwood Wetland | Aquatic Open
Willow Marsh* Strand Edges
Alternative P8
SR+G/LW+S
Salt River 95 80 - 40 130 250 595
Gravel Pits - - 10 - - - 10
Totals 95 80 10 40 130 250 605
Habitat Suitability Index 0.5 0.6 0.7 0.6 0.5 0.25
Habitat Units 47.5 48 7 24 65 62.5 255
Alternative P9
SR+G/HW+S
Salt River 60 220 - 100 130 15 585
Gravel Pits - - 10 - - - 10
Totals 60 220 10 100 130 75 595
Habitat Suitability Index 0.5 0.7 0.7 0.7 0.6 0.3
Habitat Units 30 154 7 70 78 225 362

* Includes areas of open water.
**Does not include areas classified as "other"”

F. Cost of Alternatives

A cost estimate was prepared for each of the restoration alternatives. The cost estimate for each
of the alternatives is presented in Appendix G, Design and Cost. The primary cost items
included in the alternatives are as follows:

Infrastructure Improvements: For the Phoenix Reach this consisted primarily of the low
flow channel. The low flow channel helps reduce damages to the primary restoration
features from peak discharges and inundation. The estimate for the low flow channel
includes excavation, concrete grade control structures and soil cement or concrete
stabilized alluvium for the low flow channel bank and toe protection. Preliminary design
details for this low flow channel are presented in Appendix B, Hydraulics. The primary
infrastructure requirements for Tempe include pipe drains and a pump for the high water
alternatives. A gravity drain pipe is required to divert IBW restoration outfall water into
the Salt River. A pump and drain pipe are required to bypass water from the Salt River
upstream of Town Lake to the downstream restoration area. This would provide a
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continuous flow for the wetland marsh, maintain the optimal water level upstream, and
prevent undesirable inundation of habitat. .

Habitat Creation: The estimate includes cost per acre to plant and establish the various
types of restoration habitat types. These include mesquite bosque, cottonwood-willow
dominant, and wetland-marsh.

Water Supply: The estimated first cost of developing the water supply, annual cost of
water, and annual OMRR&R costs related to water for each of the alternatives have been
included in the estimate. An analysis of water supply alternatives and costs has been
conducted by both Tempe and Phoenix. The water supply analysis for Tempe and
Phoenix are presented in Appendix H, Water Supply Analysis and Cost. It is
important to note that the cost of developing the water supply and the associated
operation and maintenance costs are highly dependent upon treatment costs. Better water
quality than anticipated in the aquifer could significantly reduce the water supply costs
since treatment costs could be reduced or eliminated. Costs displayed here represent a
maximum expected cost, assuming water treatment is required. The actual costs could be
substantially less than those reported here.

Costs for a water delivery and irrigation system were not included in the preliminary
analysis because these costs were assumed to be incrementally equivalent for each
alternative. As the cost of the conveyance system would depend upon the amount of
water that was conveyed, it was assumed that water costs would be an equivalent
distinguishing factor for alternative comparison and incremental analysis. Excluding
these costs was also a simplifying assumption to avoid having to develop a specific
system for each alternative, which is more appropriate to a design level of detail. Design
and cost of the water conveyance system to support the habitat will be developed upon
selection of a plan so that a conveyance/irrigation system can be developed specifically
for that plan.

Real Estate Costs: Real estate costs were not included in the preliminary alternative
analysis because it was determined that real estate would not drive the plan formulation
process. The majority of the land within the study area is within the Salt River itself.
Since this land is mostly in the river bottom as well as within the 100-year flood plain,
development of these areas would not be possible. For these reasons, it was assumed that
the real estate could be acquired at a low cost. In addition, an integral part of the
alternative selection process is based upon an incremental cost analysis of habitat and
water supply costs. Since the alternatives examined did not differ in location or land
requirements, with the exception of the gravel pits, there would be no incremental real
estate costs differences between the alternatives.

PE&D and S&A Costs: The estimate includes estimates for pre-construction, engineering
and design costs and estimates for supervision and administration during construction.
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Annual Habitat OMRR&R: The estimate includes an estimated amount for replacement

‘ and maintenance of the restored habitat. This includes plant replacement and related
costs. To provide a basis for estimating this cost, the average annual vegetation damage
was estimated in the following manner. It was estimated that the 100-year flood would
damage roughly 95 percent of the vegetation in the channel. The largest flood that would
not cause appreciable vegetation damage was taken as the flood that would first exceed
the capacity of the low flow channel (typically less than a 5-year flood). The damage-
discharge relationship was assumed to be a straight line between this event and the 100-
year flood. Additional discussion can be found in the Appendix B, Hydraulics.
Maintenance road costs were not included in this preliminary analysis, as the needs for
roads will not differ substantially between alternatives.

A summary of the total economic cost for each of the alternatives is presented in Tables 5.5 and
5.6. The total economic cost is presented in the form of an annual cost for each alternative. The
total annual cost is the sum of the annualized total gross investment and the annual operation and
maintenance costs The total gross investment includes the total first cost plus interest during
construction. The annual operation and maintenance costs include those annual costs estimated
for water supply and for habitat such as may be required for both general maintenance and
replacement. The economic costs have been calculated for an assumed 50-year project life at an
amortization rate of 7 3/8%.

Table 5.5
‘ Tempe Reach
Costs by Alternative (in $1,000s)

Interest Interest & Total
Alternative  First Cost During Gross Investment ~ Amortization** OMRR&R  Annual Cost
Construction*
T1 NA
T2 $1,239 $45 $1,284 $97 $65 $162
T3 $1,387 $50 $1,437 $109 $84 $193
T4 $2,723 $99 $2,822 $214 $315 $529
T5 $4,756 $172 $4,928 $374 $440 $814
T6 $1,930 $70 $2,000 $152 $149 $301

* One year construction period assumed for all alternatives
** 7 3/8%, 50 Years
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Table 5.6 .
Phoenix Reach

Costs by Alternative (in $1,000s)

Interest Interest & Total
Alternative  First Cost During Gross Investment ~ Amortization** OMRR&R  Annual Cost
Construction*

P1 NA

P2 $42,174 $3,110 $45,284 $3,438 $1,223 $4,661
P3 $57,465 $4,238 $61,703 $4,684 $2,672 $7,356
P4 $58,491 $4,314 $62,805 $4,768 $2,555 $7,323
P5 $72,817 $5,370 $78,187 $5,935 $4,016 $9,951
P6 $43,646 $3,219 $46,865 $3,558 $1,366 $4,924
P7 $62,896 $4,639 $67,535 $5,127 $3,223 $8,350
P8 $60,272 $4,445 $64,717 $4,913 $2,734 $7,647
P9 $77,186 $5,692 $82,878 $6,292 $4,555 $10,847

* Two year construction period assumed for all alternatives
** 7 3/8%, 50 Years

G. Alternative Screening .

Alternative Summary Information

Table 5.7 presents the costs and environmental outputs of the alternatives. This information was
used in the alternative screening process.

Table 5.7
Rio Salado Study Area (Both Reaches)
Alternative Summary Information

Annual Costs Cost/HU
Alternative ($1,000s) HUs ($1,000s)
Tl 0 0 0
T2 $162 14 $11.57
T3 $193 28.5 $6.77
T4 $529 57 $9.28
TS5 $814 71 $11.46
T6 $301 14 $21.50 .
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Table 5.7 Alternative Summary Information

(continued)
Annual Costs Cost/HU
Alternative ($1,000s) HUs ($1,000s)
P1 0 0 0
P2 $4,661 160 $29.13
P3 $7,356 231 $31.84
P4 $7,323 218 $33.59
P5 $9,951 311 $32.00
P6 $4,924 195 $25.25
P7 $8,350 281 $29.72
P8 $7,647 255 $29.98
P9 $10,847 362 $29.96

Incremental Analysis

An incremental cost analysis was performed on the alternatives utilizing the results of the habitat
evaluation analysis and the estimated annual costs of the alternatives. An incremental cost
analysis is an iterative process that compares each successive alternative’s costs with its
environmental outputs. In the first iteration of the analysis, the most cost effective alternative is
selected. The most cost effective alternative is that which has the lowest cost per habitat unit
(HU) output. Any remaining alternatives that produce more habitat units than the alternative
selected in the previous iteration are then compared to each other. The incremental cost
difference and incremental habitat unit output difference, between each of the remaining
alternatives and the previously selected alternative, is then determined. The alternative with the
lowest incremental cost per incremental habitat unit output is selected as the most cost effective
alternative. This process is then repeated until no alternatives produce more habitat units than
the previously selected alternative. Although the incremental cost analysis does not provide a
discrete decision criterion, it does serve as a tool that can assist in the plan formulation and
evaluation process. A detailed discussion of the incremental cost analysis is presented in
Appendix C, Economics.

The results indicate the strong dependancy of water supply costs in maximizing the increases in
habitat benefits for this type of an ecosystem. The high water use alternatives, emphasizing
riparian habitat, produce significantly higher habitat value units than the low water alternatives.
Not surprisingly, the cost of the high water use alternatives are also significantly higher. This is
largely due to the first cost of developing the water source and the annual cost of supplying the
water demand.
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Tempe Reach .

As presented in Appendix C, Economics, the cost effectiveness and incremental cost analysis
evaluation yielded four alternatives in the Tempe Reach for final selection consideration. The
incremental cost analysis results for Tempe are presented in Table 5.8.

Table 5.8
Tempe Reach
Incremental Cost Analysis Results*
Incremental Incremental Incremental
Alternative Cost ($1,000s) Output (HUs) Cost/HU ($1,000s) Selection Process Description
T1 0 0 0 < basis of incremental comparison
T2 $162 14 $11.57
T3 $193 28.5 I $6.77 <& most cost effective
T4 $529 57 $9.28
T5 $814 71 $11.46
T6 - $301 14 $21.50
T3 $0 0 0 < basis of incremental comparison
T4 $336 28.5 $11.79 <& most cost effective-2nd iteration
T5 $621 42.5 $14.61 .
T4 $0 0 0 < basis of incremental comparison
T5 $285 14 $20.36 & most cost effective-3rd iteration

* This table incorporates information from Tables 10 and 11 of Appendix C, Economics.

The incremental cost analysis indicates that the three most cost effective alternatives are
alternatives T3 [IBW+SR(U+D)/LW], T4 [IBW+SR (DS) /HW], and T5 [IBW+SR(U+D)/HW].
Alternatives T3 and TS provide restoration to all three parts of the Tempe study area, including
Indian Bend Wash and the Salt River both upstream and downstream of Tempe Town Lake.
These alternatives are differentiated based upon the use of high vs. low water use vegetation.
Alternative T4 is similar to alternative TS5, but does not include restoration of the Salt River
upstream of Tempe Town Lake.

Phoenix Reach
None of the Phoenix alternatives provide the same level of output for different costs or have the

same costs for different levels of output, so no alternatives were eliminated from consideration
based upon these criteria. Table 5.9 below displays the incremental cost of the alternatives.

Rio Salado, Salt River, Arizona, Feasibility Report Chapter V. Plan Formulation
V-48 April 1998




Table 5.9

Phoenix Reach
Incremental Cost Analysis Results

Incremental Incremental Incremental
Alternative Cost ($1,000s) Output (HUs) Cost/HU ($1,000s) Selection Process Description

Pl 0 0 0 < basis of incremental comparison
P2 $4,661 160 $29.13

P3 $7,356 231 $31.84

P4 $7,323 218 $33.59

P5 $9,951 311 $32.00

P6 $4,924 195 $25.25 & most cost effective

P7 $8,350 281 $29.72

P8 $7,647 255 $29.98

P9 $10.847 362 $29.96

P6 $0 0 0 & basis of incremental comparison
P4 $2,399 23 $104.30

P3 $2,432 36 $67.56

P8 $2,723 60 $45.38

P7 $3,426 86 $39.84

P5 $5,027 116 $43.34

P9 $5.923 167 $35.47 <& most cost effective-2nd iteration

* This table incorporates information from Tables 12 and 13 of Appendix C, Economics.

Based upon the incremental analysis, alternatives P6 and P9 were determined to be most cost
effective. Alternative P6 has the lowest annual cost per habitat unit output, and alternative P9
has the lowest incremental cost for additional habitat units when compared to the alternatives that
are more productive than P6. Alternative P6 [SR+G/L W] restores both the Salt River and the
gravel pit areas with low water use vegetation. Alternative P9 is the most comprehensive
alternative and features the establishment of high water use vegetation along the Salt River and
in the gravel pit areas, and also includes a perennial stream in the low flow channel.

No comparison can be made between the results of incremental analysis results for habitat units
in the Southwest Sonoran Desert and elsewhere in the United States. Due to the scarceness of
riparian habitat in the southwest, any increases are considered more valuable and significant than
habitat values elsewhere. Riparian habitat is considered the fastest disappearing forest type in
the United States.

Incremental Analysis Excluding Gravel Pit Areas

Subsequent to performing the incremental cost analysis, it was determined that the gravel pit
areas would not be available for incorporation into the project. Six different gravel pits, totaling
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330 acres were to be included in the restoration area. The initial response from owners of these
areas was that the gravel pits were either already abandoned or were near the end of their .
economic life. However, recent conversations with the owners of the two principal sand and

gravel companies indicate that the continued pace of the economy in the metropolitan area has

changed their plans. Two of the pits will continue in operation for mineral extraction and others

are either presently being filled or are planned for filling in the near future. The companies

stated that it is their intention to use the filled sites for redevelopment. The continued mining

and redevelopment plans result in the lands being too costly for acquisition, even at a later date.

Therefore, none of the original six gravel pits are being considered in the proposed project. As a

result, alternatives P6 through P9 have since been eliminated from consideration. The remaining

alternatives for the Phoenix Reach are displayed in Table 5.10.

Table S.10

Phoenix Reach
Incremental Cost Analysis Results Excluding Gravel Pits

Incremental Incremental Incremental
Alternative Cost ($1,000s) Output (HUs) Cost/HU ($1,000s) Selection Process Description

Pl 0 0 0 & basis of incremental comparison
P2 $4,661 160 $29.13 <& most cost effective

P3 $7,356 231 $31.84

P4 $7,323 218 $33.59

P5 $9,951 311 $32.00

P2 $0 0 0 < basis of incremental comparison
P4 $2,662 58 $45.90

P3 $2,695 71 $37.96

P5 $5,290 151 $35.03 <& most cost effective-2nd iteration

* This table incorporates information from Tables 14 and 15 of Appendix C, Economics.

Based upon the final incremental cost analysis for the remaining Phoenix alternatives,
alternatives P2 and P5 were determined to be most cost effective. Alternative P2 has the lowest
annual cost per habitat unit output, and alternative P5 has the lowest incremental cost for
additional habitat units when compared to the alternatives that are more productive than P2.

P2 [SR/LW] restores the Salt River with low water use vegetation. Alternative P5 [SR/HW+S]
is the most comprehensive alternative and features the establishment of high water use vegetation
along the Salt River, and also includes a perennial stream in the low flow channel.

Detailed Alternative Screening

The results of the incremental cost analysis during plan formulation provided valuable
information with respect to the habitat value benefits and costs for each of the alternatives. Once
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the most cost effective alternatives were determined, these alternatives progressed into a detailed
screening analysis. Ideally, based on the results of the incremental analysis, the selected plan for
the Phoenix Reach would be Alternative PS5 since it yielded the highest net habitat benefits of
those plans determined to be cost effective. Likewise, the selected plan for the Tempe Reach

‘Would be Alternative T5.

The alternatives formulated for the incremental analysis did not identify specific locations for the
various habitat types and acreages. In addition, several other constraints emerged as a result of
the incremental cost analysis that directly impacted the final selection of the specific restoration
plan. The constraints are as follows:

1) water cost constraints,
2) open water location limitations, and
3) habitat blocks and low flow channel location within the river.

These additional constraints did not affect Alternative TS5, but did require some changes to
Alternative P5 in order to maximize habitat benefits. The effects that these constraints have upon
the configuration of the selected plan are described below.

1) Water Cost Constraints. The City of Phoenix is the non-Federal sponsor for the
proposed restoration of the Phoenix Reach. The non-Federal sponsor is responsible for
the non-Federal share of the first costs and 100% of the annual operation and
maintenance costs. Based on the results of the incremental analysis, the estimated non-
Federal annual ownership costs associated with supplying the water, and maintaining and
replacing habitat were considered to be paramount to the estimated first costs of the
project. One of the largest annual costs in Alternative PS5 is the cost for water to supply
the restoration features. Water requirements were subsequently reduced by changing the
quantity of the types of habitat to be restored. The acreage of wetland habitat was
reduced which resulted in a lower water use scenario. The quantity of mesquite habitat
was increased and used to replace higher water use habitats such as wetlands and
cottonwood-willow. The overall quantity of wetland marsh was reduced from 100 acres
to 58 acres.

The size of the perennial stream, which is required to support the aquatic strand/scrub
habitat, was also reduced to approximately one-half of its original length. The aquatic
strand/scrub habitat is considered a vital and necessary component of the riparian plant
community model attempting to be restored; this type of habitat requires a near
continuous perennial stream for its existence. The previously formulated alternatives
used in the incremental cost analysis had considered a perennial stream for the entire 5-
mile length of the low flow channel, or not at all. By reducing the amount of aquatic
strand/scrub habitat, a significant reduction in the water requirements occurred while still
providing for this valuable riparian component to be included in the proposed plan. The
selected plan calls for roughly 5.8 mgd of water at an annual cost of roughly $1,017,000.
In addition to meeting the technical planning constraints, the selected plan also appears to
fit well within the non-Federal sponsor’s funding feasibility range. The estimated cost of
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the selected plan is anticipated to have broad based public support and be implementable
from a willingness-to-pay perspective.

2) Open Water Location Limitations. Two limitations as to where open water could be
located have also reduced the length of the proposed perennial stream in the Phoenix
Reach in addition to the water cost concerns mentioned above. They are: (1) the
aforementioned FAA regulation that any open water must be outside of the 10,000 foot
runway radius, and (2) concerns that water infiltrating near the 19th Avenue superfund
site could adversely impact the groundwater in the area.

Sky Harbor International Airport is located on the north bank of the Salt River between
the Tempe Reach and the Phoenix Reach. To comply with the FAA regulations, there
could be no open water between the I-10 Freeway crossing and 24th Street within the
Phoenix Reach. The Selected Plan meets this constraint. There is no open water, such as
a perennial stream, in this area. This area now includes predominantly mesquite,
cottonwood/willow, and some marsh in order to maximize habitat values while removing
open-water habitat.

The 19th Avenue Superfund site is located adjacent to the north bank of the river channel
at the western end of the Phoenix Reach. Extensive work was recently completed at this
site including the construction of a cap, the widening of the river channel, and the
construction of levees to prevent flood and rain water from adversely affecting the site.
Because the infiltration of water near this site could adversely impact the existing
contamination, surface water features are not planned near the landfill.

3) Habitat Blocks and Low Flow Channel Location. Coordination with the resource
agencies indicated that it would be advantageous for the restored habitat to consist of
large blocks, and for these blocks to be connected if possible. The final location of the
low flow channel within the river limited the locations in which habitat could be restored
in this manner. Habitat was primarily located in available areas between the low flow
channel and the main bank. The proposed plan utilizes the available space to maximize
the size of the habitat blocks and connect them where possible.

The selected plan was developed utilizing the incremental cost analysis information to produce a
cost effective plan that would maximize habitat values while complying with the non-Federal
funding constraints and other physical constraints associated with the study area. A detailed
description of the selected plans is given in Chapter VI. The selected plan for the Phoenix Reach
will create approximately 262 habitat units at an annual cost of $7.857 million. This represents
an average annual cost of just under $30,000 per habitat unit created, which is less than any of
the other possible Phoenix Reach alternatives considered (see Table 5.10), with the exception of
Alternative P2. It should, however, be noted that the cost estimate for the selected plan includes
items excluded from the preliminary cost estimates, such as a water distribution system and real
estate costs. Therefore, this plan is very competitive when compared to the other alternative
examined.
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VI. DESCRIPTION OF THE SELECTED PLANS

A. Tempe Reach Selected Plan

The Selected Plan for the Tempe Reach is Alternative TS5 (IBW+SR(U+D)/HW). This is the
most comprehensive plan analyzed. It includes restoration of Indian Bend Wash and the Salt
River both upstream and downstream of Tempe Town Lake with high water use vegetation. This
plan was selected because it most closely meets the planning objectives identified for this study,
including:

. Restoration of threatened and endangered species habitat;

. Restoration of the Study Area to a more natural condition through the installation of plant
species that are native to, and occurred historically, in riparian streams and washes in the
region; and

. An increase of recreation opportunities.

The selected plan also includes more of the selected management measures, including:

. Varied mix of plant and habitat types;
. Maximization of areas available for restoration; and
. Continual flow measures for wetlands.

The previous section within Chapter V, “Plan Formulation,” provides the justification and
incremental analysis information related to this plan’s selection.

Plan Features
Table 6.1 shows the final configuration of the proposed plan for the Tempe Reach.

Table 6.1 Selected Plan: Tempe Reach

Acreage
Area Total
Mesquite Cottonwood | Wetland Aquatic Open Other Acres
Willow Marsh* Strand Edges
Indian Bend 20 - - 50 10 - 80
Wash
Upstream Salt 5 10 8 - 12 - 35
River
Downstream 5 10 8 - 12 - 35
Salt River
Totals 30 20 16 50 34 0 150
* Includes areas of open water.
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Since the formulation of Alternative T3, it was determined that approximately ten additional
acres of overbank along the Salt River could be restored with mesquite habitat. The HSI .
assigned to this habitat is 0.45, therefore this additional habitat provides an additional 4.5 habitat

units (HUs) to the project. This habitat can be added at an annual cost of $2,700 per HU. This

cost includes contingency, PED, S&A, IDC, and pro-rata O&M. This amount does not include a

share of the real estate costs or the capital costs for the wells and water distribution system since

it is assumed that these costs would be essentially the same even if the additional10 acres of

mesquite habitat were not planted. This incremental average annual cost is very low compared

with the average annual cost/HU for the overall Selected Plan of nearly $9,100. This can be

attributed to the fact that over one third of the first cost of the project is associated with the

gravity drain, pump and pipe system, and conveyance pipeline. The selected plan features

restoration of 30 acres of mesquite habitat, 20 acres of cottonwood and willow habitat, 16 acres

of wetlands, 50 acres of aquatic strand/scrub habitat, and 34 acres of open edge habitat.

Water Supply

The best alternative to meet the water demands for the Tempe Reach is to drill one or two new
water supply wells. The average water demand for the Tempe Reach is currently estimated at
1.51 million gallons per day (MGD). The new well or wells would be dedicated to supply this
project only. The most probable location for the well or wells would be in the vicinity of the
intersection of Indian Bend Wash and Curry Road. The aquifer units in this area appear to be
sufficient to support the required level of groundwater production. Monitor well and production
well data from nearby well sites indicate that the groundwater in this area is of suitable quality
for any designated use. Because groundwater within one mile of this site has been impacted by
volatile organic compounds (VOCs), further investigation will be required to determine any
potential groundwater quality issues. A NPDES permit for discharge of any well water to the
project would be required when a site is selected. The cost allocated to water supply includes
complete development of this water source. Further analysis of other potential water supply
options is still required before a preferred option can be selected.

The riparian area in the Salt River upstream of Tempe Town Lake would be partially supplied by
water from Indian Bend Wash. A 2 foot diameter reinforced concrete pipe (RCP) would be
placed from the Indian Bend Wash left bank toe to the Salt River right bank toe. A minimum
RCP diameter of 2 foot was used for maintenance purposes; a valve can be placed at the
upstream end to adjust the flow. The pipe would be approximately 350 feet long with a slope of
0.015. Riprap would be placed at the downstream end to dissipate energy and minimize scour.
Another 3 foot diameter, 350 foot long RCP would be placed from upstream of the Tempe Town
Lake to a proposed pumphouse on the left bank of the Salt River. This would supply water to the
riparian area in the Salt River downstream of Tempe Town Lake. From the pumphouse, a 3 foot
diameter, 3,600 foot long RCP would be placed below the ground along the left bank of the Salt
River and would tie into an existing 3 foot diameter pipe that drains into the Salt River
downstream of Tempe Town Lake.
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Benefits

The expected habitat value of the Selected Plan was evaluated in two different ways. Table 6.2
represents the type of habitat evaluation used in the incremental cost analysis. In addition,
Average Annual Habitat Units (AAHUs) were calculated for this alternative. This is a more
detailed method of habitat valuation in that it takes into consideration occurrences when habitat
is damaged, destroyed, and replaced due to flood events, and the related reduction in habitat
value. The habitat value is calculated over fifty years, assuming periodic damage and
reestablishment. It was determined that the selected plan would provide 44.9 AAHUs.
Additional information can be found in Appendix D, Habitat Evaluation.

Table 6.2 Habitat Evaluation for the Selected Plan: Tempe Reach

Mesquite Cottonwood | Wetland | Aquatic | Open Other Total
Willow Marsh* Strand Edges
Indian Bend Wash 20 - - - 50 10 - 80
Salt River - 10 20 16 - 24 - 70
Total Acreage 20 10 20 16 50 34 0 150
HSI** 0.6 0.45 0.6 0.7 0.58 0.2 0
Habitat Units 12 4.5 12 11.2 29 6.8 0 75.5

* Includes areas of open water
** Habitat Suitability Index

The average annual cost per habitat unit for the selected plan is approximately $9,100. Although
this average cost is higher than that for Alternative T3 ($6,700/HU), the selected plan provides
more than 2.5 times the number of total habitat units. The conceptual habitat restoration plan for
the Tempe Reach is presented on Plates 6-1 and 6-2.

Detailed Cost Estimate

Table 6.3 provides a detailed cost estimate for the selected plan for the Tempe Reach. This table
is a result of MCASES-level cost estimates. These costs are not directly comparable to the
preliminary cost estimates included in the Incremental Cost Analysis, since they have been
refined and include additional items not included in the preliminary estimates.
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Table 6.3
Detailed Cost Estimate

Tempe Reach Selected Plan

Mob/Demob & Prep Work $300,000
Mesque Bosque/Upland $330,000
Cottonwood/Willows $255,100
Wetland Marsh (incl. Soil Liner) $376,300
Water Supply (2.85 MGD) $703,000
24"RCP Gravity Drain $118,800
Pump & Pipe System $660,000
36" Conveyance Pipe Line $672,300
Water Distribution/Irrigation System $480,700
Operation & Maintenance Roads $379,000
Sub-Total $4,275,000
Contingency (20%) $855,000
Sub-Total $5,130,000
Planning, Engineering, & Design (PE&D) (7%) $359,000
Sub-Total $5,489,000
Supervision & Administration (6.5%) $357,000
Total First Cost — Construction (Rounded) $5,846,000
Monitoring Plan (1%) $58,000
Adaptive Management (1%) $58,000
Real Estate (Including Contingency) -0-
Total First Cost $5,962,000
Interest During Construction (1 Yr Constr. Period) $209,000
Gross Investment $6,171,000
Annual Cost (50 Yrs, 7 1/8%) $454,000
= Associated Non-Federal Annual Costs $154,000
Annual OMRR&R (Habitat) $76,000
Total OMRR&R $230,000
Total Annual Cost $684.000

B. Phoenix Reach Selected Plan

Plan Features

The selected plan meets the planning objectives identified for this study while complying with
the non-Federal funding constraints and other physical constraints associated with the study area.
The proposed plan includes the restoration of a total of approximately 550 acres. This includes
about 440 acres in the Salt River channel and 110 acres along the overbanks of the channel. The
acreage of habitats and other areas planned for the Phoenix Reach are displayed in Table 6.4.
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Table 6.4 Selected Plan: Phoenix Reach

Area Acreage Total
Acres
Mesquite | Cottonwood Wetland Aquatic Open Other
Willow Marsh* Strand Edges
Low-Flow - - 9 51 70 - 130
Channel
Bench/Bank 110 79 49 - 57 15 310
Overbank 20 20 - - 10 10 60
Access Areas - - - - 50 - 50
Totals 130 99 58 51 187 25 550

* Includes areas of open water.

The proposed restoration of the Phoenix Reach would involve the construction of a low-flow
channel in the river bottom and the establishment of open-water, wetland marsh, cottonwood-
willow, open edges, and mesquite habitat in the river bottom and on the banks and overbanks of
the Salt River. The plan also includes the construction of operation and maintenance roads on
the benches, banks, and overbanks of the river which would provide access to the project
features. Restoration of the Phoenix Reach includes the creation of a series of shallow pools in
the low-flow channel connected by a perennially flowing stream. Three parking areas are planned
on the overbanks of the channel to provide public access to the restoration project. The plan for
the restoration of the Phoenix Reach is shown in Plates 6-3 to 6-7.

The previous section within Chapter V, “Plan Formulation,” provides the justification and
incremental analysis information related to this plan’s selection. There are approximately 20
acres of proposed mesquite habitat distributed on the overbank areas of the Selected Plan for the
Phoenix Reach, an increase of 10 acres from Alternative P5. The HSI assigned to this habitat is
0.5, therefore the additional habitat provides 5 additional HUs to the project. This habitat can be
added at an annual cost of $2,700. This cost includes contingency, PED, S&A, IDC, and pro-rata
O&M. This amount does not include a share of the real estate costs or the capital costs for the
wells and water distribution system since it is assumed that these costs would be essentially the
same even if the additional10 acres of mesquite habitat were not planted. This incremental
average annual cost is very low compared with the average annual cost/HU for the overall
Selected Plan of nearly $30,000. This can be attributed to the fact that about half of the first cost
of the project is associated with excavating the low flow channel and constructing drop
structures.

Low Flow Channel

The existing Salt River channel has a slope of 0.002 (ft/ft) with an average channel basewidth of
500 to 900 feet. The proposed low flow channel was designed as an entrenched trapezoidal
channel with an average basewidth of 200 feet. A basewidth of 300 ft was used under the
bridges to accommodate the proposed islands within the low flow channel. Gradual transitions
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(10:1) would be used to connect the 200 and 300 ft basewidths of the low flow channel. The low
flow channel was designed to limit the velocity associated with 12,200 cfs to 6 feet per second
(ft/s) to avoid the potential for scouring of the bed. A maximum low flow discharge of 12,200
cubic feet per second (cfs) was agreed upon by the study team as being the design target
discharge based on a step 4 release schedule found in the Modified Roosevelt Dam Water
Control Diagram. This particular discharge corresponds to between a 50- and 100-year flood for
flow duration times of 30 days. However, in terms of peak flows, a discharge of 12,200 cfs
corresponds to less than a 5-year flood. The approximate 100-year peak discharge on the Salt
River is 166,000 cfs.

The low flow channel is designed to have a natural vegetation bottom, consisting of opportunistic
emergent vegetation. The channel would have a 1V:2H slope soil cement embankment
throughout the channel except under each bridge crossing, where it would have a 1V:3H slope
soil cement embankments. The embankments would also have a minimum 5 foot toe down and
an 8 foot thickness for machinery movability. There is no indication that the selected plan would
have any impact on bank erosion potential when compared to the without-project condition.

The low flow channel design also includes approximately 2.5 miles of permanent open water
features as an important part of the riparian system. This open water in the low flow channel
would consist of low discharge perennial stream (5 cfs) that would connect four shallow ponds.
The design features in support of these features includes overexcavation of the low flow channel
at the pond locations, and small inlet and outlet structures upstream and downstream of the pond
locations to guide the stream. It is expected that the lakes, inlet and outlet structures would have
to be restored periodically after major flood events.

The selected plan includes a total of four drop structures within the low flow channel and two
additional drop structures located outside the low flow channel in side-drain outlet structures.
The drop structures would be made of 30 inch thick Roller Compacted Concrete (RCC). The
structures vary in height and would have a 5 foot toe down.

Islands

The selected plan includes five islands within the low flow channel. The islands located below
bridge crossings would be designed to create nesting and feeding habitat for birds while
simultaneously providing protection for bridge supports. The ideal design would include gently-
sloped shores that allow such birds as American avocet (Recurvirostra americana) and least
sandpiper (Calidris minutilla) to forage in the island’s shallow waters under a wide range of
river-flow conditions. The islands should be made of sand mixed with some organic material to
allow some vegetative growth which supports a healthy insect population for foraging birds.
Currently, there is no plan to vegetate the islands; however, it is anticipated that vegetation will
establish itself naturally. The natural scouring anticipated from periodic flood flows should keep
the vegetation in the short-lived successional stage. The limited vegetation combined with the
protection the islands offer from human intrusion and terrestrial predators should make the
islands ideal for shorebird nesting. The islands could also be used by waterfowl for resting and
preening during their migration periods due to the clear field of view available on the islands.
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Some islands could be designed with gravel bars to create micro-habitats which support aquatic
invertebrates (e.g., snails) and amphibians, which would attract birds that forage on these larger
prey items such as lesser yellowlegs (7ringa flavipes).

Shallow Lakes

A series of four shallow lakes connected by a small perennial stream would be over excavated
within the low flow channel between the proposed grade control structures downstream of 7th
Avenue and upstream of 16th Street. These lakes provide increased open water features as part
of the environmental restoration. These lakes would be approximately 2 to 3 acres in surface
area and would be located under the bridges and around the proposed islands. Each lake is
approximately 0.25 miles long, 66 to 100 feet wide, and 3 feet deep. The lakes will be excavated
and lined with clay and sand. The liner will be installed below the estimated scour depth to
insure its long-term resistance to damage from flood flows. Please refer to Appendix B,
Hydraulics for details on the scour analysis.

A small stream with approximately a 5 cfs capacity would connect the lakes. This stream is
expected to meander naturally, finding its own route to the next downstream lake. Based on EM
1110-2-1418, the stream would be expected to have an average basewidth of 5 feet and an
average depth of 1 foot. Each lake would have two collector levees and one lake outlet structure.
The purpose of the collector levees is to direct water from the channel into the lake. The
collector levees would be approximately 68 feet long 4 feet tall with a 2 foot crest. The levees
would extend three feet below the ground surface and would be covered with riprap of a
gradation of 9 inch maximum and 0.5 inch minimum. The outlet structure would be 12 feet long
and 1 foot deep with a 5.5 foot weir connecting to the lake. The outlet structure would direct the
flows toward the center of the low flow channel. It is expected that the lakes and the
collector/outlet structures would have to be restored periodically after flood events.

Junction Structures

There are approximately 24 side drainage inlets of varying sizes within the Phoenix Reach. Side
drain aprons were designed to turn the flows parallel to the low flow channel towards the
vegetated terrace. The side drain aprons would consist of small soil cement lined trapezoidal
channels that would turn the flow. Riprap energy dissipators would be located downstream of
these channels. The side drain aprons were not designed to carry the full capacity of the side
drain; excess flow would spill into the vegetated terrace area. The channels were designed using
normal depth. A 2.5 ft soil cement drop structure at the downstream end of the side drain will be
used to prevent headcutting of the side drain. It is expected that flows from the side drains would
disperse within the terrace and would eventually flow into the low flow channel farther
downstream. The integrity of the low flow channel banks would not be compromised due to the
low velocities of the flows and the because the banks would be lined with soil cement that would
extend 5 ft below the channel invert.
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Water Supply

The proposed water source for the Phoenix Reach is from local groundwater. Screening level
groundwater flow modeling has been completed to study potential future local groundwater
changes due to the proposed restoration project. The plan includes a water supply and delivery
system consisting of six extraction wells sized to meet the water budget requirements for the
selected plan. The six extraction wells are proposed on the north and south banks of the Salt
River at 24th Street, 16th Street, and Central Avenue. However, additional groundwater
investigation will be required before the production wells are actually sited. Each well would
provide approximately 1 million gallons per day (mgd) on average. The selected plan would use
an average of 5.82 mgd of groundwater to supply the wetland marsh, low flow channel perennial
stream, and lakes system. The distribution system for this water will emphasize gravity flow to
irrigate the wetlands, mesquite habitat, cottonwood/willow habitats, and to provide water for the
low-flow channel and open water system. The proposed gravity distribution system for the
Phoenix Reach would consist of a six to eight foot wide and two foot deep partially lined canal
on both the north and the south banks of the Salt River from 24th street to 7th avenue. The canal
will be constructed in six independent segments, with each segment associated with a single
supply well. Each segment will have two turnout structures and associated piping to allow water
to be delivered from the canals by gravity to the wetlands on the terraces and the water features
in the low flow channel. In addition to the gravity system, six high pressure irrigation pump
stations, one at each well, would pressurize an 8-inch water main along the top of the bank for
most of the length of the project. This water main would supply water to an extensive
drip/bubbler irrigation system.

Dames and Moore has recently completed an extensive survey of groundwater quality throughout
the Phoenix metropolitan area (Reference 50). The purpose of this survey was to determine the
quality of the existing groundwater in the immediate vicinity of the project. The survey findings
show that (1) heavy metal, total dissolved solids (TDS), and salinity levels appear to be
acceptable when compared to applicable water quality standards in the study area, (2) VOC
levels have some areas of concentration near the project, and (3) two critical areas were identified
where insufficient data is available to assess groundwater quality. These areas are between 7th
Avenue and 7th Street south of the Salt River and between 16th Street and 32nd Street south of
the Salt River. Based on the findings of the survey, the City of Phoenix has proposed the
installation of test/monitoring wells in the vicinity of the proposed project supply wells. The
purpose of these wells would be to identify locations where the existing contamination levels are
low. This information would be used to site the supply wells in the most cost effective locations
to minimize required well-head treatment. The costs that are shown in the Appendix H, Water
Supply Analysis and Cost assume that well-head treatment would be necessary to meet NPDES
requirements for the discharge of this groundwater. In general, the Dames and Moore survey
confirms that the previously estimated water treatment costs are indeed conservative and appear
satisfactory for the baseline project cost estimate. A more detailed analysis will be carried out in
the design phase of project construction.

A three-dimensional groundwater flow model was developed for the Phoenix Reach. The
model was used to investigate the potential future local groundwater changes due to the
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restoration project. It was determined that approximately 39 percent of the water used by the
proposed project will be lost through evapotranspiration, while 61 percent of the water will
recharge back to the aquifer. The Selected Plan is expected to lower the groundwater elevations
between 0 to 8 feet within the project area, however, it is not expected that the project will
adversely affect the nearby landfill sites. There are currently 22 agriculture wells operated by the
Roosevelt Irrigation District (RID) in the modeling area between 19th Avenue and 51st Avenue.
In 1996, these wells pumped 63.6 mgd of groundwater. The pumping of these wells has lowered
groundwater elevations and created a pumping trough. The Selected Plan for the Phoenix Reach
will require less than one tenth of the water currently pumped by RID.

A potential future water supply exists to the north of the project area. The Motorola 52nd Street
Superfund Site consists of a large plume of TCE-contaminated shallow groundwater extending
westward from 52nd Street for several miles and approximately 2-3 miles north of the project
area. A portion of the plume is currently being captured by a groundwater pump-and-treat
system called Operable Unit One (OU-1). An additional groundwater containment system,
called Operable Unit Two (OU-2) is currently under design. OU-2 will consist of approximately
three groundwater extraction wells located immediately west of the Papago Freeway between
Van Buren and Roosevelt Street, a treatment facility at the northwest corner of 20th Street and
Washington, and approximately four reinjection wells in the vicinity of 19th Street and north of
Van Buren.

When it becomes operational, OU-2 is expected to provide approximately 7.5 million gallons per
day (mgd) of water treated to drinking water standards at the 20th Street treatment facility. It
may be feasible and cost effective to transport this water south to the water distribution system
for the Phoenix Reach, and use it as a supplemental water source for the Rio Salado project. The
OU-2 system is expected to be operational within the next 3-5 years. At this time, there are still
considerable uncertainties about the timing, availability, cost, and duration of this water supply,
therefore, it has not been included in the current selected plan. However, as the OU-2 operations
become established, the water distribution system design for the Phoenix Reach could be
modified to provide access to the treated water. Motorola has expressed an interest in working
with the City of Phoenix on this option.

Benefits

The expected habitat value of the Selected Plan was evaluated in two different ways. Table 6.5
represents the type of habitat evaluation used for the previously developed alternatives. In
addition, Average Annual Habitat Units (AAHUSs) were calculated for this alternative. This is a
more detailed method of habitat valuation in that it takes into consideration occurrences that
habitat is damaged, destroyed, and replaced due to flood events, and the related reduction in
habitat value. The habitat value is calculated over fifty years, assuming periodic damage and
reestablishment. It was determined that the selected plan would provide 201.1 AAHUs.
Additional information can be found in Appendix D, Habitat Evaluation.
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Table 6.5 Habitat Evaluation for the Selected Plan: Phoenix Reach ‘

Mesquite | Cottonwood Wetland Aquatic Open Other Total
Willow Marsh* Strand Edges
Total Acreage 130 99 58 51 187 25 550
HSI** 0.5 0.7 0.7 0.6 0.3 0 -
Habitat Units 65 69.3 41 31 56 0 262

* Includes areas of open water
** Habitat Suitability Index

The conceptual habitat restoration plan for the Phoenix Reach is presented on Plates 6-3
through 6-7.

Detailed Cost Estimate

Table 6.6 provides a detailed cost estimate for the selected plan for the Phoenix Reach. This
table is a result of MCASES-level cost estimates. These costs are not directly comparable to the
preliminary cost estimates included in the Incremental Cost Analysis, since they have been
refined and include additional items not included in the preliminary estimates.
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Table 6.6
Detailed Cost Estimate
Phoenix Reach Selected Plan

Mob/Demob & Prep Work $1,000,000
Low Flow Channel w/ 4 Drop Structures $23,824,000
Mesque Bosque/Upland $1,430,000
Cottonwood/Willows $1,262,700
Wetland Marsh (WM) $694,300
Design Development Test Habitat $500,000
Perennial Stream in Low Flow Channel $54,000
Liner (9 acr of Open Water assoc. w/ WM

and 9 acr of Shallow Ponds assoc. w/ LFC) $365,400
Collector Levees & Outlets $23,000
Water Supply (5.82 MGD)

Well Construction & Piping $4,560,000

Monitoring Wells $180,000

Well Control Room $192,500

VOC (Environmental) Treatment $8,400,000
Water Distribution/Irrigation System $10,933,000
Operation & Maintenance Roads $1,000,000
Sub-Total $54,419,000
Contingency (20%) $10,884,000
Sub-Total $65,303,000
Planning, Engineering, & Design (PE&D) (7%) $4,571,000
Sub-Total $69,874,000
Supervision & Administration (6.5%) $4,542,000
Total First Cost —- Construction (Rounded) $74,416,000
Monitoring Plan (1%) $744,000
Adaptive Management (1%) $744,000
Real Estate (Including Contingency) $3,714,000
Total First Cost $79,618,000
Interest During Construction (1 Yr Constr. Period) $2,788,000
Gross Investment $82,406,000
Annual Cost (50 Yrs, 7 1/8%) $6,066,000
Associated Non-Federal Annual Cost $1,017,000
Annual OMRR&R $774,000
Total OMRR&R $1,791,000
Total Annual Cost $7.857,000

C. Monitoring and Adaptive Management Plan

The purpose of the Monitoring and Adaptive Management Plan is to provide a mechanism to
evaluate the effectiveness of the restoration measures implemented in this project and implement
adaptive changes, if required to obtain project objectives. As outlined in EC 1105-2-210, the
Monitoring Plan is intended to ascertain whether: (1) the project performance criteria is being
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achieved; (2) the project is functioning in accordance with project objectives; (3) adjustments for
unforseen circumstances are needed; and (4) changes to structures or their operation or
management techniques are required. The complete Monitoring and Adaptive Management Plan
is presented as Appendix G of the Environmental Impact Statement.

The Monitoring and Adaptive Management Plan provides a description of: the habitats to be
restored, the density and composition of the plantings to restore habitat, surveys to monitor the
expected, natural re-introduction of native wildlife into the restored habitats, the performance
criteria and monitoring protocol to evaluate success of the restoration effort, adaptive
management actions (or maintenance activities) that may be performed to ensure a successful
restoration effort, and reporting requirements.

The Monitoring and Adaptive Management Plan covers monitoring and adaptive management
actions during the first 5 years after initial construction. The monitoring and adaptive
management actions described herein, are intended to be cost-shared as an authorized project
feature. After the first 5 years, monitoring and/or adaptive management becomes the
responsibility of the non-Federal Sponsors at a 100% non-Federal cost.

Restored Habitats
Mesquite Habitat

To restore mesquite habitat, velvet mesquite trees (Prosopis velutina) will be planted on the
upper terraces (overbank and bank) at a density of 100 plants/acre. Understory plants of the
Mesquite Habitat will include elderberry (Sambucus mexicana), greythorn (Zizphus obtusifolia
var. canescens), and wolfberry (Lyceum fremontii) in approximately equal composition and
planted in distributions that the plants would occur in under natural conditions.

Cottonwood/Willow Habitat

The cottonwood/willow habitat-type would be dominated by Fremont cottonwood (Populus
fremontii) and Goodding willow (Salix gooddingii) and planted primarily on the first terrace (i.e.,
the benches and bank) at densities of 50 plants/acre. The understory would consist of desert
broom (Baccharis sarothroides), elderberry and other native understory plants. Desert broom is
expected to make up at least 50% of the species composition.

Wetland Marsh

The wetland marsh of the Phoenix Reach would be primarily on the first terrace (or bench) and
consist of plantings of cattail (Typha sp.) and giant bulrush (Scirpus californicus). Also, 9 acres
of wetland habitat is expected to be associated with a series of pools established in the low-flow
channel. In the Tempe Reach the wetland marsh would be in the channel upstream and
downstream of Tempe Town Lake. A wide variety of submergent and emergent marshland
vegetation is expected to become opportunistically established in and around the marsh.
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Agquatic Strand

Aquatic strand vegetation is expected to develop opportunistically along the low-flow channel of
the permanent stream. The vegetation of these harsh environments are made up of short-lived
successional species that are adapted to periodic flooding, scouring, and soil deposition.
Seedlings of cottonwood and willow, desert broom plants, and a variety of annuals, biennials,
and short-lived perennials are expected to comprise this habitat-type.

Habitat Monitoring

Mesquite Habitat

For the first 6 months after planting the site, it would be monitored monthly; thereafter, the site
would be monitored every other month for a year. The site will remain free of all non-native
shrubs throughout this 18 month period. Should the survival rate of plantings indicate that the
species composition is less than prescribed, replanting will be undertaken to ensure that the
species composition is maintained.

All plantings shall have a minimum of 80% survival the first year and 100% survival the second
and third years and/or attain 40% cover after 5 years. Ninety percent cover is expected of
Mesquite Habitat in the overbanks after 10 years,. There will be zero tolerance of exotic shrubs
during the first 5 years. If the survival and cover requirements are not met during the initial 5
years, the Corps is responsible for replacement planting to achieve these requirements. (Note
that the replacement planting cost would be a cost-shared project cost for the first 5 years.)

After 5 years, the Local Sponsors (City of Tempe and City of Phoenix, as appropriate) will be
responsible for maintaining the restoration sites for the remaining life of the project. The species
composition shall be maintained throughout the life of the project. Site monitoring would be
performed yearly throughout the life of the project.

The Mesquite Habitat on the overbank is outside of the 100-year flood event and not expected to
be impacted by flood flows; Mesquite Habitat on the banks is only expected to be affected by the
larger flood events. (i.e., 20- and 50-year events). After the larger events, the Mesquite habitat
sites will be evaluated to determine the extent of the damage to the site and a determination
would be made on the extent of the re-vegetation effort. Under natural conditions, velvet
mesquite woodlands depends on large floods to disperse seeds in the upper terraces, and late
summer rains to inundate germination sites (cf. Stromberg et al. 1991).

Cottonwood/Willow Habitat

The survival rate, percent cover and, monitoring frequency outlined above for Mesquite Habitat
would be used for other riparian plantings. As with the Mesquite Habitat restoration site, the
Local Sponsors would take over monitoring responsibilities of the site after 5 years. Monitoring
would be performed yearly on the site throughout the life of the project.
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All but 20 acres of the 199 acres of Cottonwood/Willow Habitat will be planted in the flood-
prone lower terraces. As such, it is expected to be regularly affected by flooding events (as '
typical of natural cottonwood/willow habitats). Cottonwood/Willow sites will be evaluated after

large storm events to determine the need for revegetation.

Wetland Marsh Habitat

The monitoring frequency and protocol outlined above for Mesquite Habitat and
Cottonwood/Willow restoration sites would be followed for Wetland Marsh sites. Although
some planting of marsh vegetation will occur, most wetland vegetation is expected to establish
naturally around the permanent source of open water. Maintaining this constant source of open
water will be crucial to the success of the restoration of this habitat type. As such, the
conveyance system of ditches, canals, and pipes will be inspected during vegetation monitoring
to ensure a consistent supply of water to the wetlands.

Aquatic Strand Habitat
As this habitat is expected to establish opportunistically near the permanent stream, no specific
monitoring is planned. The condition of the low-flow channel and the system to convey water

to the channel to establish the permanent stream, however, will be inspected (as proposed for the
wetland habitat) to ensure the establishment of the stream.

Wildlifs Monitorine .

Restored habitats are expected to support native wildlife. The high quality wetland marsh and
cottonwood/ willow habitats are expected to support the diverse assemblage of wildlife that are
associated with these habitat-types. Monitoring of wildlife abundance and diversity is proposed
to assess whether habitats actually attract and support significant populations of a wide variety of
native wildlife, as expected. Since open edges and aquatic strand habitat-types are expected to
provide only limited habitat value, no wildlife monitoring is proposed for these habitat-types.

Aquatic invertebrate surveys will be used primarily as indicators of the quality of the water in the
permanent stream and the wetland marshes. Data from groundwater well monitoring will also be
used to document the quality of water being used for permanent stream and wetland marshes.

Aquatic invertebrates will be sampled throughout the length of the permanent stream at various
locations (in riffle/runs and in pools) during late spring and late summer for the first 5 years after
initial construction. Water quality measurements (at minimum, Total Dissolved Solids, pH,
turbidity, Oxygen and temperature) will also be taken at the time of sampling. The documented
evidence of the abundance and diversity of aquatic insects will be used to verify quality of water
in the permanent stream and the health of the stream environment.

Aquatic insects surveys and water quality measurements of the wetland marshes will also be
conducted during late spring and late summer for the first 5 years after initial construction. As .
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with the permanent stream monitoring, aquatic surveys will be used to verify the quality of water
in the marshes and the health of the marsh’s aquatic environment.

Bird surveys will be performed in the restored cottonwood/willow, mesquite bosque, and
wetland habitat types during each of the four season for the first 5 years following construction.
The abundance/ diversity of bird species will be used as an indicator of whether wildlife habitat
has developed as predicted and supporting a diverse assemblage of native avifauna.

Small mammal trapping (live or snap) will be conducted during the summer for the first five
years to document the diverse species expected to re-colonize restored habitats.

Success Criteria. Reporting & Adaptive Management

The success or failure of the restoration effort will be measured against two parameters which
should indicate whether the goal of this restoration effort is being achieved; these parameters are:
(1) whether the plant species compositions and/or percent cover requirements outlined for the
various habitat types are met, and (2) whether native wildlife re-colonize the restored habitats.
The ability of the restoration sites to naturally regenerate will also be considered as a key
criterion indicating that the site has been successfully restored.

Monitoring will occur as identified above; Monitoring Reports would be prepared at the end of
the year by the Corps/Local Sponsor for the first 5 years after initial construction. The need to
make adjustments to the constructed project will be based on the results of the Monitoring
Reports. If the restored habitats achieve the plant species composition identified and achieve the
diversity of native wildlife expected, no modifications will be made.

The Corps and/or the Local Sponsor will be responsible for collecting monitoring data and
preparing annual Monitoring Reports. A Technical Committee consisting of, at least, U.S. Fish
and Wildlife Service, Arizona Department of Game and Fish, and the local Audubon Society,
may assist in collection of monitoring data, review monitoring data results, and providing
recommendations of possible adaptive management measures.

The Technical Committee will recommend adaptive management measures to the existing
project’s design should either wildlife habitat or wildlife abundance/diversity not achieve the
identified goal and objectives. If designed vegetation species composition are not achieved:
replanting, additional irrigation, and/or removal of vegetation (especially exotics) may be
necessary. The use of herbicides should only be used if more natural options are unsuccessful.

Should aquatic invertebrate surveys indicate that the permanent stream or wetland marshes are
providing poor aquatic habitat, adjustments to the water quantity and/or quality may need to be
made. This could include a re-design or modification of the water delivery system, decrease or
increase of watering frequency or duration, measures to improve water quality, or construction
modifications of the stream channel or the wetland.

Rio Salado, Salt River, Arizona, Feasibility Report Chapter VI. Description of Selected Plans
VI-15 April 1998




Should wildlife surveys indicate that the restored habitats are not attracting or supporting the
abundance and diversity of species expected, adjustments to the prescribed vegetation species .
composition or modification of the vegetative structure (i.e., overstory and understory layers)

may be necessary. This could include vegetation manipulative measures such as plant removal

or replanting, and could include placing brush piles in the project area.

Annual Monitoring Reports and any adaptive management measures recommended by the
Technical Committee will be forwarded to an Executive Committee which will consist of, at
least, a representative of the City of Phoenix, the City of Tempe, and the U.S. Army Corps of
Engineers. The Executive Committee will decide how to implement adaptive management
measures recommended by the Technical Committee.

D. Risk and Uncertainty Analysis

The alternatives have been formulated to address the risk and uncertainty associated with this
type of an environmental project. These risks can be described both in terms of desirable and
undesirable consequences. Many of these risks are described in terms of the planning
constraints, and the plan features and resulting performance that address the identified
constraints. Other risks involve the Federal and non-Federal investment as related to the
expected project benefits and accomplishments.

In order to minimize the uncertainty of this restoration project, the features described as part of
the selected plan have a significant basis in the application of traditional, proven analysis and
technologies. The monitoring and adaptive management plan has been formulated to measure
and quantify the performance of the project during the establishment period.

In accordance with Corps of Engineers guidelines for plan formulation, the alternatives herein
have been formulated to address risks and uncertainties associated with environmental
restorafion projects within a flood plain. The analysis identifies those variables that helped
determine the ultimate design of a project from the initial hydrologic assumptions (such as loss-
rates, rainfall-runoff) through hydraulic design (such as n-values, maintenance diligence by the
responsible parties), economic analysis (incremental cost analysis) and environmental analysis
(habitat values, revegetation rates). The risk and uncertainty involves potential variations in the
expected range of project responses if these variables result in different values than those
assumed in the project planning.

The risks can be described both in terms of desirable and undesirable consequences. If a habitat
area has a quicker revegetation rate than expected, higher habitat values would result sooner than
originally predicted. It is important that the uncertainties related to the expected project benefits
and accomplishments resulting from both the Federal and non-Federal investment be understood.

Whenever possible, the features described as part of the selected plan have been designed using
established criteria and guidelines in order to minimize the uncertainty of this restoration project.
Since environmental restoration is extremely site dependent, and since the analytic techniques
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have not yet benefitted from a large historic data base from similar projects, there are certain
areas where risks and uncertainties may be less predictable. These are as follows:

o The success of the restoration project is highly dependant upon the capability of the non-
Federal sponsors to provide a continued water supply over the life of the project.
Estimated annual costs to supply this water supply are included in the project costs.
During the design phase, non-Federal obligations and responsibilities will be detailed to
insure the success of the project.

. Flood flows in the river provide both positive and negative aspects for the project. In a
natural riparian system, flood flows are a necessary and an integral component of the
habitat and plant communities. The proposed project, involves a significant Federal and
non-Federal investment to initially re-establish the desired habitat. Annual costs have
been included in the cost estimate to maintain the habitat value of the initial investment.
Removal of vegetation by flood flows at a different discharge scenario than estimated
would increase/decrease the maintenance cost assumptions.

o The return on the project’s investment is highly dependent on the creation of habitat for
which habitat values have been predicted. Variation in the response of the project’s
habitat would change the predicted value derived from the project. Localized success of
plantings within the habitat zones could differ depending on soil conditions, local
irrigation conditions, and maintenance diligence. The adaptive management plan has
been formulated to respond to changing conditions.

E. Maintenance Considerations
General

All project features located within the Salt River, including vegetation and infrastructure, are
potentially subject to damage from long periods of flood inundation and significant high flows.
Annual maintenance will be required to ensure the continued success of the project. Periodic
clearing of the low flow channel would also be necessary to maintain the existing channel
capacity. The low flow channel is designed to contain aquatic strand/scrub habitat and not large
trees.

Average Annual Vegetation Damage

Assumptions on average annual vegetation damage presented in the following paragraphs were
coordinated with environmental specialists on the study team. Vegetation within the channel
would be periodically damaged due to flows exceeding the capacity of the low flow channel.
This periodic occurrence would result in an operation and maintenance cost. To provide a basis
for estimating this cost, the average annual vegetation damage has been estimated. It was
estimated that the 100-year flood would damage about 95 percent of the vegetation in the
channel. The largest flood that would not cause appreciable vegetation damage was taken as the
flood that would first exceed the capacity of the low flow channel (typically less than a 5-year
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flood). The damage-discharge relationship was assumed to be a straight line between this event
and the 100-year flood. A damage-frequency curve was developed by relating the discharges in
the damage-discharge relationship to a discharge-frequency curve from the Appendix A,
Hydrology. The average annual vegetation damage was calculated by mathematically
integrating the area under the established damage-frequency curve. Table 6.7 shows the
calculated average annual vegetation damage. Note that different reaches have different average
annual damages due to local topography and whether or not a low flow channel is proposed.

Table 6.7 Average Annual Vegetation Damage

Reach Average Annual Vegetation Damage
(miles) (%)

Phoenix Reach - Station 212.12 to 214.99 8

Phoenix Reach - Station 215.09 to 215.65 7

Phoenix Reach - Station 215.75 to 216.33 7

Tempe Reach - Station 220.06 to 220.54 8

Tempe Reach - Station 222.65 to 222.93 10

Indian Bend Wash Outlet Channel 11

A sensitivity analysis was done to determine how sensitive the average annual damage is to the
degree of damage done during the 100-year flood. Instead of using the criteria that 95 percent of
the vegetation would be damaged during the 100-year flood, 70 percent was assumed. The same
procedure for calculating the average annual vegetation damage was done and the resulting
percentage was 7 percent (instead of 8 percent using the original assumptions). Thus, it can be
seen that the average annual vegetation damage is not very sensitive to the assumed percent of
vegetation damaged during the 100-year flood.

F. Associated Non-Federal Considerations

Throughout the life of the project the non-Federal sponsors must provide sufficient water for
construction, operation, and maintenance of the project. The average quantity of water that is
estimated to be continually necessary for such purposes is 5.82 million gallons per day (MGD)
for the Phoenix reach and 1.51 MGD for the Tempe reach. The cost of providing such water is
an associated non-Federal cost of the project, and 100 percent of these costs will be paid by the
non-Federal sponsors. These costs are currently estimated to be $1,017,000 annually for the
Phoenix reach and $154,000 annually for the Tempe Reach. These costs are not shared as a part
of the total project costs.

G. Recreation Plan
The recreation plan formulated for the Rio Salado restoration will provide passive recreation and

environmental education opportunities incidental to the proposed restoration plan. The goal of
the recreation component is to provide opportunities for visitors of all ages and from varied
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backgrounds to enjoy this unique resource while developing an awareness, knowledge and
understanding of desert riparian habitats and its interrelatedness to the environment as a whole.
The riparian habitat that would be created as a result of the proposed restoration plan is unlike
any other resource within the metropolitan area. Visitors to this day-use area would have the
opportunity to participate in a wide variety of recreation pursuits. More details on the proposed
recreation plans can be found in Appendix I, Recreation. The specific objectives of the
recreation plans are to:

(1) Ensure that recreation features are incidental to the primary restoration purpose.
(2) Provide opportunities for visitors of all physical capabilities to enjoy the resource.
(3) Develop an awareness, knowledge and understanding of desert riparian habitats.

(4) Share the important role of the Salt River in the history and development of the
Valley.

(5) Create a wide variety of passive means to enjoy the resource, including viewing,
picnicking, education, or exploring by foot, horseback or bicycle.

Phoenix Reach Recreation Plan

For planning purposes the recreation component has been divided into three primary areas:

The Bank; The Terrace; and The Riverbed. Each of these areas provides a different venue for
recreational opportunities ranging from Active, Moderate and Passive which coincide with
learning opportunities allowing participants to learn; see; and experience the resource first hand.

The Bank provides experiences including hiking, biking, horseback riding, and leisure walking,
in a restored desert riparian habitat.

The Terrace is the area where the habitat has the most direct access to a permanent water source
to create a self sustaining ecosystem. This area will create a balance between trails and
interpretive experiences for man and preservation of native desert fauna and flora in their own
habitat.

The Riverbed represents an area unaltered by man, and will change in response to seasonal flows
and flooding. People will enter this zone on its terms, and it will contain few manmade features
allowing one to observe the natural forces of land and water which define and shape desert rivers.

Table 6.8 shows the City of Phoenix proposed recreation plan for the Phoenix Reach. The City
proposed recreation plan contains some features that do not meet Federal policy and guidance for
cost sharing. A revised cost-shared plan was developed. Table 6.9 shows the proposed cost-
shared recreation plan for the Phoenix Reach.
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Table 6.8. City of Phoenix Proposed Recreation Plan - Phoenix Reach

Description I Quantity Unit Cost Total

Parking Lots:

A 130 spaces $1000/space $130,000

B 60 spaces $1000/space $60,000

C 60 spaces $1000/space $60,000
Information Kiosk:

Large 3 $15,000/each $45,000

Medium 5 $7,500/each $37,500

Small 9 $3,000/each $27,000
Visitor Center / Interpretive Center 5,000 sf. $110/sf $550,000
Overlooks with railing:

Large (1225 sf.) 2 $40,000/each $80,000

Medium (625 sf.) 5 $20,000/each $100,000

Small (225 sf.) 9 $10,000/each $90,000
Shade Structures:

Large 3 $60,000/each $180,000

Medium 5 $30,000/each $150,000

Small 9 $10,000/each $90,000
Bridges:

Large (50' span) 2 $50,000/each $100,000

Medium (30' span) 2 $30,000/each $60,000

Small (15' span) 5 $15,000/each $75,000
Restroom Facility 2 $150,000/each $300,000
Trails:

Paved Interpretive 84,480 sf $3.00/sf $253,440

Stabilized D.G. 126,730 sf $0.90/sf $114,050

Graded Earth 464,640 sf $0.10/sf $46,500

Ramps 35,000 sf $2.50/sf $87,500
Retaining Walls:

C.IP 2,000 If $150/1f $300,000

Gabions 2,000 If $80/1f $160,000

Boulders 4,000 If $50/1f $200,000
Demonstration Gardens 4 $125,000/each $500,000
Outdoor Classrooms:

Large Formal (30-70 people) 1 $75,000/each $75,000

Medium Formal (20-40 people) 1 $40,000/each $40,000

Small Informal (5-15 people) 2 $20,000/each $40,000
Interpretive Signage / Displays 250 $300/each $75,000
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Table 6.8. City of Phoenix Proposed Recreation Plan - Phoenix Reach

(continued)
Description Quantity Unit Cost Total
Landscape Material:
Willow
36" box 50 $800/each $40,000
24" box 110 $200/each $22,000
15 gallon 250 $70/each $17,500
5 gallon 400 $30/each $12,000
Landscape Material:
Mesquite
36" box 50 $800/each $40,000
24" box 110 $200/each $22,000
15 gallon 250 $70/each $17,500
5 gallon 400 $30/each $12,000
Landscape Material:

Riparian Seed Mix 100,000 sf $0.10/sf $10,000
Irrigation System LS $538,010
Drinking Fountains 10 $5,000/each $50,000
Benches

Custom 20 $1,500/each $30,000

Recycled 60 $800/each $48,000
Electrical:

Service LS $75,000

Area Lights 10 $4,000/each $40,000
Subtotal $5,000,000
Contingency (20%) $1,000,000
Planning, Engineering, and Design (7%) $420,000
Supervision and Administration (6.5%) $417,300
Total $6,837,300
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Table 6.9 Cost-Shared Recreation Plan - Phoenix Reach

Description Quantity Unit Cost Total

Parking Lots:

A 130 spaces $1000/space $130,000

B 60 spaces $1000/space $60,000

C 60 spaces $1000/space $60,000
Information Kiosk:

Large 3 $15,000/each $45,000
Visitor Center / Interpretive Center Square Feet

Restrooms/Mech. Room 1,500 $220,000" $220,000

Computer Room 1,000 $192,500?

Interpretive Displays 1,000 $55,000°

Entrance Area 500 $27,500°

Admin Office 1,000 $55,000°
Overlooks with railing:

Large (1225 sf.) 2 $20,000/each $40,000

Medium (625 sf.) 5 $10,000/each $50,000

Small (225 sf.) 9 $5,000/each $45,000
Shade Structures:

Large 3 $60,000/each $180,000

Medium 5 $30,000/each $150,000

Small 9 $10,000/each $90,000
Bridges:

Large (50' span) 2 $50,000/each $100,000

Medium (30' span) 2 $30,000/each $60,000

Small (15' span) 5 $15,000/each $75,000
Restroom Facility 2 $150,000/each $300,000
Trails:

Paved Interpretive 84,480 sf $3.00/sf $253,440

Stabilized D.G. 126,730 sf $0.90/sf $114,050

Graded Earth 464,640 sf $0.10/sf $46,500

Ramps 35,000 sf $2.50/sf $87,500
Retaining Walls:

C.ILP 2,000 If $150/1f $300,000

Gabions 2,000 If $80/1f $160,000

Boulders 4,000 If $50/1f $200,000

! Cost Shared Recreation Feature
2 Primary Restoration Project Purpose & Cost Feature

3 100% Non-Federal Cost
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Table 6.9 Cost-Shared Recreation Plan - Phoenix Reach

. (continued)

Description Quantity Unit Cost Total
Staging Areas:

Large Formal (30-70 people) 1 $75,000/each $75,000
Interpretive Signage / Displays 250 $300/each $75,000
Landscape Material:

Willow

36" box 50 $800/each $40,000
24" box 110 $200/each $22,000
15 gallon 250 $70/each $17,500
5 gallon 400 $30/each $12,000
Landscape Material:
Mesquite
36" box 50 $800/each $40,000
24" box 110 $200/each $22,000
15 gallon 250 $70/each $17,500
5 gallon 400 $30/each $12,000
Landscape Material:
Riparian Seed Mix 100,000 sf $0.10/sf $10,000
‘ Irrigation System LS $129,500
Drinking Fountains 10 $5,000/each $50,000
Benches

Custom 60 $1,500/each $90,000

Recycled 100 $800/each $80,000
Electrical:

Service LS $75,000

Area Lights 10 $4,000/each $40,000
Subtotal $3,573,990
Contingency (20%) $714,798
Planning, Engineering, and Design (7%) $300,215
Supervision and Administration (6.5%) $298,285
Total $4,887,288
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Tempe Reach Recreation Plan

The proposed Tempe Reach Cost-Shared Recreation Plan includes recreation features both
upstream and downstream of the Town Lake. For planning purposes the recreation component
has been divided into three primary units; the Indian Bend Wash Unit, the Salt River Upstream
Unit, and the Salt River Downstream Unit.

The Indian Bend Wash Unit would contain recreation features between Curry Road and the
junction of Indian Bend Wash with the Salt River. Recreation elements that are proposed within
this area include multi-use trails, ramadas, interpretive/environmental education features, a
comfort station, and picnic tables. A small parking lot with 55 spaces is proposed near the
intersection of Curry and Miller Roads.

Proposed recreation features within the Salt River Upstream Unit include a multi-use path,
environmental education features, and an outdoor seating area. Environmental education features
are proposed at the confluence of the Indian Bend Wash and the Salt River, at the outdoor seating
area, on both sides of the channel at the dam, and on both sides of the channel at the existing
grade control structure.

The proposed recreation features in the Downstream Salt River Unit would complete the trail
system, provide opportunities for scenic viewing of the downstream restoration area, and to
provide a location for passive activities such as picnicking and bird watching. By keeping a
majority of the visitors up and out of the restoration area the proposed recreation features will
help preserve the integrity of the habitat while allowing people to view the project and wildlife.
Other features proposed for this area include two ramadas, a comfort station, and environmental
education features.

Table 6.10 shows the proposed cost-shared recreation elements for the Tempe Reach.
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Table 6.10 Cost-Shared Recreation Plan - Tempe Reach

Description Quantity Unit Cost Total
Mobilization LS $5,000
Parking Lot 55 spaces $1,500/space $82,500
Ramada’s 5 $25,000/each $125,000
Comfort Station 1 $125,000/each $125,000
Miscellaneous (railings, metals, walls) LS $70,000
Foot Bridge 1 $35,000/each $35,000
Misc. (Drinking fountains, picnic tables, etc.) LS $45,000
Interpretive Signs 12 $600/each $7,200
Environmental Education Displays 9 $750/each $6,750
Subtotal $501,450
Contingency (20%) $100,290
Planning, Engineering, and Design (7%) $42,122
Supervision and Administration (6.5%) $41,851
Total $685,713

The locally preferred plan eontains additional recreational facilities that are not within the
Federal interest to provide compared to the proposed cost-shared plan described above. The
most dramatic feature in the locally preferred plan is the proposed pedestrian bridge over the
downstream dam of the Town Lake. The locally preferred recreation plan for the Tempe Reach
is presented on Plates 6-1 and 6-2. Details of this plan can be found in Appendix I,
Recreation. The non-Federal sponsor would be responsible for 100% of any costs associated
with locally preferred recreation features beyond the scope of the cost-shared plan.

Economic Analysis

An economic analysis of the proposed recreation plans was carried out and details of this
analysis can be found in Appendix C, Economics. The estimated costs for the recreation plans
are presented in Table 6.11.
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Table 6.11
Recreation Analysis
Estimated Costs

Tempe Phoenix Total
Reach Reach
First Cost* $686,000 $4,887,000 $5,573,000
Interest During $24,000 $171,000 $195,000
Construction**
Gross Investment $710,000 $5,058,000 $5,768,000
Annual Cost (7 1/8%, 50 yrs) $51,600 $372,300 $423,900
O&M*** $147,400 $1,050,000 $1,197,400
Total Annual Cost $199,000 $1,422.300 $1,621,300

* Including Contingency, PE&D, & S&A
** One year construction period assumed
*** Tempe O&M cost estimate based upon Phoenix O&M/Total First Cost percentage

Corps guidance (PGL No. 36) specifies that the level of financial participation in recreation
development by the Corps at an otherwise justifiable project may not increase the Federal cost of
the project by more than ten percent. The total first cost for the recommended restoration project
for Tempe is about $5.962 million. This cost would be cost shared on a 65%/35% basis between
the Corps and the local sponsor. Hence, the Corps’ share of the restoration project cost totals
about $3,875,300. Recreation costs are cost shared on a 50%/50% basis between the Corps and
the local sponsor. Fifty percent of the first cost of the Tempe recreation plan is $343,000, which
would only increase the level of Federal financial participation by about 8.9%.

The total first cost for the recommended restoration project for the Phoenix Reach is about
$79.618 million. This cost would be cost shared on a 65%/35% basis between the Corps and the
local sponsor. Hence, the Corps’ share of the restoration project cost totals about $51.752
million. Fifty percent of the first cost of the Phoenix recreation plan is $2,443,500, which would
only increase the level of Federal financial participation by about 4.7%. This analysis indicates
that the recreation plans for both Tempe and Phoenix comply with PGL No. 36 cost limitations.

Table 6.12 displays the benefit/cost analysis for the Tempe and Phoenix Reaches.
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Table 6.12
Recreation Analysis

Benefit/Cost Analysis
Tempe Reach ~ Phoenix Reach Total
Annual Benefit $6,204,000 $4,117,000 $10,321,000
Annual Cost $199,000 $1,422,300 $1,621,300
Net Benefits $6,005,000 $2,694,700 $8,699,700
B/C Ratio 31.18 2.89 6.37

The recreation analysis is presented in Appendix I, Recreation. This appendix includes the
recreation demand and visitation analysis, description of the formulated recreation features and a
summary of the estimated recreation costs.
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VII. PLAN IMPLEMENTATION

This chapter summarizes cost-sharing requirements and procedures necessary to implement the
environmental restoration, recreation and incidental flood control features of the selected plans.

A. Study Recommendation

The Selected Plans are ecosystem restoration projects, which also contain recreation and
incidental flood control components. Because of their positive environmental contribution, the
selected plans are recommended for implementation.

B. Division of Plan Responsibilities

The Water Resources Development Act (WRDA) of 1986 (P.L. 99-662) and various other
administrative policies have established the basis for the division of Federal and non-Federal
responsibilities in the construction, maintenance, and operation of Federal water resource
projects accomplished under the direction of the Corps of Engineers. This is discussed in detail
below.

C. Cost Allocation

Cost sharing for construction of this project would be in keeping within current Corps of
Engineers policy whereby for environmental restoration projects, the non-Federal sponsors shall
provide all lands, easements and rights-of-way and dredged material disposal areas, provides
relocations of bridges and roadways; provide alteration of utilities which do not pass under or
through the project’s structure; and maintain and operate the project after construction. Also,
during the construction phase, the non-Federal sponsors shall contribute in cash any additional
funds as are necessary so that the non-Federal contribution would be at least 35% of those costs
assigned to the structural restoration measures, and 50% of those costs assigned to recreation.
The selected plans allow for wellhead treatment of groundwater. Additional studies of
groundwater quality will be accomplished during PED. If as a result of these studies, treatment
of the groundwater would be required by the Comprehensive Environmental Response,
Compensation, and Liability Act of 1980 (as amended), then the costs of the wellhead treatment
would not be part of the Federal cost sharing for this project. In this event, Federal project costs
would be reduced accordingly and the costs of the response action would be handled under the
Article entitled Hazardous Substances that will be included in the Project Cooperation
Agreement. Table 7.1 presents a summary of apportionment of project first costs between
Federal and non-Federal interests for the Selected Plans.
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Table 7.1 Cost Apportionment Table
Rio Salado, Salt River, AZ

Riparian Habitat Restoration Project

(Costs x$1000)
Tempe Phoenix
Total
Federal Non- Subtotal Federal Non- Subtotal
Federal Federal
Construction
(Construction, S&A, 5,962 0 5,962 75,904 0 75,904 81,866
E&D, Contingency,
Monitoring, and Adaptive
Management)
Construction LERRDs
(lands, easements, rights- 0 0 0 0 3,714 3,714 3,714
of-way, relocations, and
disposal sites)
Total Construction Cost 5,962 0 5,962 75,904 3,714 79,618 85,580
(percentage of total cost) (100%) (0%) (95.34%) (4.66%)
Additional Cash to
Provide Minimum 35% -2,086.7 | +2,086.7 -24,152.3 | +24,152.3
Non-Federal Share
Total Cost Shared
Amounts for 3,875.3 2,086.7 5,962 51,751.7 27,866.3 79,618 85,580
Construction, Lands,
and Additional Costs
(percentage of total cost) (65%) (35%) (65%) (35%)
Recreation Costs 343 343 686 2,443.5 24435 4,887 5,373
(percentage of recreation costs) (50%) (50%) (50%) (50%)
Total First Costs 4,218.3 2,429.7 6,648 54,195.2 30,309.8 84,505 91,153

Note: Does not include IDC. Reflects October 1997 price levels.
D. Current and Future Work Eligible for Credit

There is no current work designed or in construction which is part of the Corps’ Selected Plans,
or which has been approved for credit under Section 104 of Public Law 99-662 .

E. Institutional Requirements

Upon implementation of the cost-shared project, the non-Federal sponsors, the City of Phoenix
and the City of Tempe, will prepare the following preliminary financial analysis:

(1) Assess project-related yearly cash flows (both expenditures and receipts where .
cost recovery is proposed), including provisions for major rehabilitation and
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operational contingencies and anticipated but uncertain repair costs resulting from
damages from natural events;

2) Demonstrate ability to finance their current and projected-future share of the
project cost and to carry out project implementation operation, maintenance, and
repair/rehabilitation responsibilities;

3) Investigate the means for raising additional non-Federal financial resources
including but not limited to special assessment districts; and

4 Complete any other necessary steps to ensure that they are prepared to execute
their project-related responsibilities at the time of project implementation.

In addition, as part of any Project Cost Sharing Agreement, the non-Federal sponsors would be
required to undertake to hold and save the Federal Government free from damages due to
construction, operation, and maintenance of the project, excluding damages due to the fault or
negligence of the Federal Government or its contractors.

F. Environmental Requirements

The Selected Plans would result in discharge of fill material into waters of the United States
during the period of construction. It also may result in discharges associated with operation and
maintenance activities. A Section 404(b)(1) evaluation will be prepared to address practicable
alternatives. An NPDES permit will also be required for any water discharged to the river.

An archeological field survey of the proposed project Area of Potential Effects (APE) has been
conducted in accordance with the National Historic Preservation Act of 1966 (36 CFR 800). No
cultural resources of any significance were observed within the APE. Based upon this
investigation, the Corps of Engineers has determined that the proposed action will have no effect
on National Register listed or eligible properties. The required documentation was sent to the
Arizona State Historic Preservation Officer (SHPO), and the SHPO has concurred with the
Corps’ determination of no project effect. The project therefore, is in compliance with the
National Historic Preservation Act. This documentation is provided as Appendix E of the
Environmental Impact Statement.

If cultural resources are discovered during construction and cannot be avoided, work will be
suspended in that area until the properties are evaluated for eligibility for listing in the NRHP in
consultation with the Arizona State Historic Preservation Officer (SHPO). If the properties are
determined to be eligible for the NRHP, the effects of the proposed construction will be taken
into consideration in consultation with the SHPO; and the Advisory Council on Historic
Preservation will be provided the opportunity to comment in accordance with 36 CFR 800.11.

Other requirements relating to the Arizona Department of Game & Fish and the Arizona
Regional Water Quality Control Board, would need to be addressed by the non-Federal sponsors.
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The Cities of Phoenix and Tempe are currently involved in pre-application coordination with the
regulatory agencies. .

G. Non-Federal Responsibilities

The presently estimated non-Federal share of the total first cost of the project is $32,739,500
which includes $2,429,700 for the Tempe Reach and $30,309,800 for the Phoenix Reach. The
non-Federal share includes $3,714,000 in lands and damages which are all within the Phoenix
Reach.

In addition, maintenance and operation of the restoration project is estimated to cost the non-
Federal sponsors $2,021,000 annually which includes $230,000 annually for the Tempe Reach
and $1,791,000 annually for the Phoenix Reach. Annual operation and maintenance of the
recreation areas is estimated to cost the non-Federal sponsors $147,000 for the Tempe Reach and
$1,050,000 for the Phoenix Reach.

Requirements of non-Federal cooperation are specified below:

(1) As required by Public Law 99-663, the Water Resources Development Act of
1986, as amended by Section 202 of Public Law 104-303, the Water Resources
Development Act of 1996, provide 35 percent of total project costs assigned to
ecosystem restoration, as further specified below: .

a. Provide all lands, easements, rights-of-way, and suitable borrow and
dredged or excavated material disposal areas, and perform or ensure the
performance of all relocations determined by the Federal Government to
be necessary for the construction, operation, and maintenance of the
project.

b. Provide all improvements required on lands, easements, and rights-of-way
to enable the proper disposal of dredged or excavated material associated
with the construction, operation, and maintenance of the project. Such
improvements may include, but are not necessarily limited to, retaining
dikes, waste weirs, bulkheads, embankments, monitoring features, stilling
basins, and dewatering pumps and pipes.

& Provide any additional amounts as are necessary to make its total
contribution equal to 35 percent of total project costs assigned to
environmental restoration.

d. Enter into an agreement which provides, prior to construction, 25 percent
of preconstruction engineering and design (PED) costs.

e. Provide, during construction, any additional funds needed to cover the ’
non-Federal share of PED costs.
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2 Provide 50 percent of the costs allocated to recreation, as further specified below:

a. Enter into an agreement which provides 25 percent of preconstruction
engineering and design (PED) costs. Any adjustment that may be
necessary to bring the non-Federal contribution in line with the project
cost sharing will be accomplished in the first year of construction.

b. Provide, during construction, any additional funds needed to cover the
non-federal share of PED costs.

c. Provide all lands, easements, and rights-of-way, including suitable borrow
and dredged or excavated material disposal areas, and perform or assure
the performance of all relocations determined by the Government to be
necessary for the construction, operation, and maintenance of the
recreation features of the project.

d. Provide or pay to the Government the cost of providing all retaining dikes,
wasteweirs, bulkheads, and embankments, including all monitoring
features and stilling basins, that may be required at any dredged or
excavated material disposal areas required for the construction, operation,
and maintenance of the recreation features of the project.

e. Provide, during construction, any additional cash as necessary to make its
total contribution equal to 50 percent of the costs allocated to recreation.

f. Prevent future recreation features from significantly impacting or
interfering with the intended functions of the habitat restoration project.

3) For so long as the project remains authorized, operate, repair, replace, rehabilitate
and maintain the completed project and hydraulic integrity of the system, along
with any required long-term dredged or excavated material disposal areas, in a
manner compatible with the project's authorized purposes, and in accordance with
applicable Federal and State laws and regulations and any specific directions
prescribed by the Federal Government.

4) Give the Government a right to enter, at reasonable times and in a reasonable
manner, upon property that the non-Federal sponsor owns or controls for the
purpose of completing, operating, maintaining, repairing, replacing, or
rehabilitating the project.

5 Assume responsibility for operating, maintaining, replacing, repairing, and
rehabilitating (OMRR&R) the project or completed functional portions of the
project, including mitigation features without cost to the Government, in a manner
compatible with the project’s authorized purpose and in accordance with
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applicable Federal and State laws and specific directions prescribed by the
Government in the OMRR&R manual and any subsequent amendments thereto. .

(6) Comply with Section 221 of Public Law 91-611, Flood Control Act of 1970, as
amended, and Section 103 of the Water Resources Development Act of 1986,
Public Law 99-662, as amended, which provides that the Secretary of the Army
shall not commence the construction of any water resources project or separable
element thereof, until the non-Federal sponsor has entered into a written
agreement to furnish its required cooperation for the project or separable element.

(7 Hold and save the United States free from all damages arising from the
construction, operation, and maintenance of the project and any betterments,
except for damages due to the fault or negligence of the United States or its
contractors.

(8) Keep and maintain books, records, documents, and other evidence pertaining to
costs and expenses incurred pursuant to the project to the extent and in such detail
as will properly reflect total project costs, and in accordance with the standards for
financial management systems set forth in the Uniform Administrative
Requirements for Grants and Cooperative Agreements to State and Local
Governments in 32 CFR Section 33.20.

9) Perform, or cause to be performed, any investigations for hazardous substances as
are determined necessary to identify the existence and extent of any hazardous
substances regulated under the Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA), 42 USC 9601-9675, that may exist
in, on, or under lands, easements, or rights-of-way that the Federal Government
determines to be necessary for the construction, operation, and maintenance of the
project. However, for lands that the Government determines to be subject to the
navigation servitude, only the Government shall perform such investigation unless
the Federal Government provides the non-Federal sponsor with prior specific
written direction, in which case the non-Federal sponsor shall perform such
investigations in accordance with such written direction.

(10)  Assume complete financial responsibility, as between the Federal Government
and the non-Federal sponsor, for all necessary cleanup and response costs of any
CERCLA regulated materials located in, on, or under lands, easements, or
rights-of-way that the Federal Government determines to be necessary for the
construction, operation, or maintenance of the project. The recommended project
allows for wellhead treatment of groundwater to meet NPDES requirements and
additional investigations of groundwater quality will be accomplished during
PED. If during these studies, a determination is reached that treatment of the
groundwater would be required as a CERCLA response, then the costs of the
treatment would be a complete financial responsibility of the non-Federal sponsor. ‘ |
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In this event, costs allocated to the Federal Government would be reduced
accordingly.

(11)  To the maximum extent practicable, operate, maintain, repair, replace, and
rehabilitate the project in a manner that will not cause liability to arise under
CERCLA.

(12)  Prevent future encroachments on project lands, easements, and rights-of-way
which might interfere with the proper functioning of the project.

(13) Comply with the applicable provisions of the Uniform Relocation Assistance and
Real Property Acquisition Policies Act of 1970, Public Law 91-646, as amended
by Title IV of the Surface Transportation and Uniform Relocation Assistance Act
of 1987 (Public Law 100-17), and the Uniform Regulations contained in 49 CFR
Part 24, in acquiring lands, easements, and rights-of-way, required for
construction, operation, and maintenance of the project, including those necessary
for relocations, borrow materials, and dredged or excavated material disposal,
and inform all affected persons of applicable benefits, policies, and procedures in
connection with said act.

(14) Comply with all applicable Federal and State laws and regulations, including, but
not limited to, Section 601 of the Civil Rights Act of 1964, Public Law 88-352
(42 USC 2000d), and Department of Defense Directive 5500.11 issued pursuant
thereto, as well as Army Regulation 600-7, entitled “Nondiscrimination on the
Basis of Handicap in Programs and Activities Assisted or Conducted by the
Department of the Army.”

(15) Provide 35 percent of that portion of total cultural resource preservation
mitigation and data recovery costs attributable to ecosystem restoration that are in
excess of 1 percent of the total amount authorized to be appropriated for
ecosystem restoration, and provide 50 percent of that portion of total cultural
resource preservation mitigation and data recovery costs attributable to recreation
that are in excess of 1 percent of the total amount authorized to be appropriated
for recreation.

(16) Comply with Public law 90-483, as amended, which provides that fair and
equitable fees will be assessed the users of specialized sites, facilities, equipment
or services provided at substantial Federal expense, refrain from charging entrance
or admission fees, and ensure that public use areas at the project are available for
use by all members of the general public on a first-come, first-served basis,
although group camp areas may be managed on a reservation system.

(17) Comply with Executive Order 11644, "Use of Off-Road Vehicles on the Public
Lands", dated 8 February 1972 as amended by Executive Order 11989, dated 24
May 1977, which established policies and provides for procedures to ensure that
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the use of off-road vehicles on public land is controlled to protect the resources,
promote safety of all users, and minimize conflicts among the various uses. .

(18) Restrict gambling on leased project premises on the project to nonprofit
organizations (which may conduct limited games of chance under special use
permits in conjunction with special events if permissible under state laws and
regulations), and regulate the sale of alcoholic beverages in accordance with state
and local laws.

(19)  For so long as the project remains authorized, provide the quantity of water for
such periods that the Government determines is necessary for the construction,
operation, and maintenance of the project. The average quantity of water that is
estimated to be continually necessary for such purposes is 5.82 million gallons per
day (MGD) for the Phoenix reach and 1.51 MGD for the Tempe reach. The cost
of providing such water shall be an associated cost of the project, shall be paid
100 percent by the non-Federal sponsors, and shall not be shared as a part of total
project costs.

H. Sponsorship Agreements

The City of Phoenix and the City of Tempe have provided a Letter of Intent acknowledging
sponsorship requirements for the Rio Salado Project. Prior to the start of construction, the non-
Federal sponsors will be required to enter into an agreement with the Federal Government that it
will comply with Section 221 of the Flood Control Act of 1970 (P.L. 91-611), and the Water
Resources Development Act of 1986 (P.L. 99-662) as amended.

I. Procedures for Implementation

Future actions necessary for authorization and construction of the selected plans are summarized
as follows:

(1) This report will be reviewed by the Headquarters of the U.S. Army Corps of
Engineers, Washington D.C.

(2)  The Chief of Engineers will seek formal review and comment by the Governor of
the State of Arizona and interested Federal agencies.

3) Following State and Agency review, the report will be sent to the Assistant
Secretary of the Army for Civil Works.

4) Upon approval of the Assistant Secretary, the report will be forwarded to the
Office of Management and Budget (OMB) to obtain the relationship of the project
to programs of the President.
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(5) The final report of the Chief of Engineers will then be forwarded by the Assistant
Secretary of the Army for Civil Works to Congress.

(6) Congressional review of the feasibility report and possible authorization of the
project would follow.

(7 Pending project authorization for construction, the Chief of Engineers could
include funds where appropriate, in his budget requests for preconstruction
engineering and design of the project. The objective is to ready each project for a
construction start established with the feasibility study.

(8) Following receipt of funds, preconstruction engineering and design would be
initiated and surveys and detailed engineering designs would be accomplished.

9 Following Congressional authorization of the project, plans and specifications
would be accomplished by the District Engineer.

(10)  Subsequent to appropriation of construction funds by Congress, but prior to
construction, formal assurances of local cooperation would be required from non-
Federal interests.

(11)  Bids for construction would be initiated and contracts awarded.
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VIII. SUMMARY OF COORDINATION, PUBLIC VIEWS, AND COMMENTS

A. Non-Federal Views and Preferences

The non-Federal views and preferences regarding ecosystem restoration, with some recreation
and incidental flood control components, were in general obtained through coordination with the
study sponsors and with various local and regional agencies and organizations, neighborhood
associations, and the general public. These coordination efforts consisted of a series of public
meetings held during the reconnaissance and feasibility study phases, through surveys, through
the maintenance of a "point-of-contact" with whom any interest could discuss matters, and a
mailing list by which invitations to public meetings were distributed. Announcements for public
meetings were made in local newspapers, including date, time, place, and subject matter.

B. Views of the Non-Federal Sponsors

The Cities of Tempe and Phoenix have expressed willingness in continuing to be the non-Federal
sponsors for project implementation. They have indicated their support for the project and a
willingness to assume cost-shared financial obligations for its implementation.

The non-Federal sponsors fully support the results of the feasibility study. The non-Federal
sponsors’ interest in implementing ecosystem restoration for Rio Salado is reflected in the many
previous studies and reports prepared by the Cities, and by their willingness to enter into a cost-
shared feasibility study to determine Federal interest. The scope of the environmental
degradation in the Cities of Phoenix and Tempe, and the scope of the desired restoration effort,
however, are beyond the non-Federal sponsors’ individual means to address and implement.

There currently exists within the community, and with the non-Federal sponsors, significant
interest for restoring and maintaining the environmental resources once associated with the river
and washes in the metropolitan areas of Phoenix and Tempe. This is demonstrated by their
desire to pursue environmental restoration options for the project, and their willingness to
accommodate Federal guidance in the selected plans. An Environmental Impact Statement
(EIS), addressing existing resources and potential impacts to these resources from
implementation of the desired environmental restoration in this study, indicates that the selected
plans would have no significant detrimental impact on environmental resources. This is
discussed in detail in the EIS.

Locally-preferred options within the study area consisted mainly of desires for a greater
percentage of the project devoted to recreation and opportunities for human interaction with the
proposed ecosystem resources. The non-Federal sponsors understand the requirement of
developing the selected plans, Federal constraints, and that the selected plans differed somewhat
from non-Federal desires. The non-Federal sponsors have related their acceptance of the selected
plans and modified the Locally Preferred Plans (LPP) to coincide with the selected plans.
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C. Financial Analysis

Further project engineering, design, and construction would be conducted in accordance with the
cost-sharing principles provided by the Water Resources Development Act of 1986, as amended.
The non-Federal sponsors have indicated their ability and willingness to participate in the
planning, engineering and design of the selected plans, and to participate in construction of the
project.

In accordance with ER 1105-2-100, para. 6-184.b, a preliminary financing plan and statement of
financial capability has been prepared by the non-Federal sponsors. The District has reviewed
the information, understands the budgetary issues related to financing of the proposed project,
and finds that the non-Federal sponsors have the capability to fund their portion of
implementation responsibilities. The financing plan and statement of financial capability is
provided under separate cover.

D. Summary of Study Management, Coordination, Public Views and Comments

The study team was a multi-disciplinary group that consisted of several functional elements of
the Corps and the non-Federal sponsors. The study team included study and project managers,
engineers, hydrologic and hydraulic engineers, groundwater specialists, environmental
specialists, cost estimators, designers, appraisers, economists, materials, geotechnical specialists,
real estate specialists, and landscape architects.

The study was coordinated with a variety of agencies, interest groups and individuals. Feedback
from the public was incorporated in the plan formulation and evaluation process. Additional
public views are summarized in the EIS. Public views have also been incorporated into the plan
formulation and evaluation process. In general, agencies, public interest groups, and individuals
have been supportive of the selected plans.

Summary of Public Involvement Activities: Phoenix

The proposed project is located in a portion of Phoenix containing numerous community issues
and challenges. Among these are low income residents and aging neighborhoods, obsolete
commercial and industrial areas, landfills, and environmental pollution. Because the Rio Salado
project has a great potential to stimulate change and improvement in this area, informing and
involving the community in planning for the Rio Salado project is a very high priority for the
City of Phoenix. Thus, during preparation of this Feasibility Study, several city sponsored
activities have been conducted to ensure that the local and city-wide community is aware of the
plans for the project and has an opportunity to comment on it. The following is a summary of
these activities.
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. City-wide Team

Since April 1997, an interdepartmental team chaired by Neighborhood Services Department staff
has met on a regular basis to plan and implement public involvement strategies for the Rio
Salado project. The team includes representatives from the following City departments:

Planning Department,

Parks Department,

Recreation Department,

Library,

Community and Economic Development Department,
Environmental Programs Department,
Intergovernmental Programs Department,
Public Information Department,

Human Services Department,

Police Department, and the
Neighborhood Services Department.

The goal of this group is to ensure that all information about the project is available to
participants and to all the community contacts maintained by each department .

Public Involvement Strategies

To date, one-on-one meetings have been held with over 160 stakeholders who represent business,
education, environment, government, neighborhood and community interests. Staff has also
presented the project to over 40 stakeholder groups, with more than 1,300 attendees, such as:
Village Planning Committees, Commission on the Economy, Environmental Quality
Commission, neighborhood associations, local service groups and community agencies interested
in the project. Special stakeholder events have included a business leader’s breakfast hosted by
the Community and Economic Development department and a Valley Forward tour of the project
area hosted by the Planning Department. The City has also received 160 postage-paid comment
cards from the public in response to the public information flyer.

Citizen Telephone Survey

In April 1997, the Public Information Office commissioned a baseline citizen telephone survey to
assess public attitude toward the project. Preliminary feedback shows a majority of people
(58%) with a positive attitude toward the project. Only 3% were negative with the remainder
needing further information.

Public Involvement Tools
The City has prepared several public involvement tools to address and answer public questions or

. concerns. The materials include a project information brochure, poster boards display graphics,
initiation of a project newsletters, and a 10-minute project video. The materials are also available
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in the Spanish language. Comments continue to be primarily positive with public concerns
ranging from the impact of the project on the homeless, to issues of flood control, water quality .
and public safety.

Summary of Public Involvement Activities: Tempe

Historical Support

Since 1966, the Tempe portion of the Rio Salado project has received tremendous community
support for environmental habitat restoration. In fact, Rio Salado was the impetus for founding
The Valley Forward Association, a corporate environmental volunteer organization. Arizona
State University, Papago Salado and the Southwest Center for Education in the Natural
Environment have helped advocate the Rio Salado Project over the last twenty years.

Government Support

Coordination with more than twenty-five government agencies has led to a strong support
infrastructure for Rio Salado. Each government agency has its own requirements for public
meetings, hearings, and notification, enabling the public to be appraised of Rio Salado from
many angles. Agencies working closely with the City of Tempe include the Maricopa
Association of Governments, U.S. Army Corps of Engineers, Flood Control District of Maricopa
County, Environmental Protection Agency, Arizona Department of Transportation, Arizona
Outdoor Recreation Commission, and Arizona Game and Fish Department.

Within the City of Tempe, a Task Force of 25 department representatives meets weekly. The
Task Force includes representatives from the following departments: Rio Salado/Economic
Development, Engineering, Environment, Public Works, Parks & Recreation, Community
Services, Public Art, Transportation/Transit, Water, Public Relations, Planning, Police,
Redevelopment, and members from Arizona State University and Flood Control District of
Maricopa County.

Public Support & Involvement

In 1979 the Rio Salado Citizens Advisory Board was formed to address public issues in Rio
Salado. This committed team of twenty has had less than 50% turn-over since its inception.
This dedication has led to a consistency in communication with the public through their
representation. The Commission has met monthly for the last eighteen years, and will continue
to publicize the project and its components.

In 1995, the City of Tempe held a Rio Salado Expo for citizens to learn more about the project.

Comment cards were distributed and compiled by the Rio Salado Commission into a thirteen-

page synopsis of the questions and comments regarding the project. Most comments were very

positive toward the project. Concerns included: need for native desert habitat, water sources and

quality, aircraft, power lines, flood control, need for trees, blight of county island properties, .
project funding, parking, historic elements such as the flour mill, wildlife and recreation
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elements. Many of these concerns are addressed in the current feasibility study, and resolved by
the design of the project.

The Center for Environmental Studies, Arizona Historical Museum, Audubon Society and
Saguaro High School Environmental Program have all done public programs and research
documentation related to habitat restoration in Rio Salado. Corporate volunteers from Allied
Signal and Salt River Project have worked with civic groups such as Rotary Club, Kiwanas Club,
Boy Scouts of America, Girl Scouts of America, Arizona State University Fraternities and
Sororities, and local school groups to maintain existing habitat areas. Over 4,000 citizens have
demonstrated their support by donating time and/or money to supporting parks and habitats in
Rio Salado. The quarterly publication of Corrientes has been in circulation for the last nine
years to residents and community leaders. The current mailing list of 300 does not reflect the
total 5,000 distributed during presentations and public meetings. Project updates are included in
water bills that are distributed to all residents, and other local publications have featured progress
reports on Rio Salado for various business and civic groups. Brochures are distributed at all
events and presentations of the proposed project.

Every spring and fall, Tempe staffs a booth on Rio Salado at the Mill Avenue Merchant's
Association Arts Festival, providing information on Rio Salado to several thousand of the 20,000
event attendees. Presentations to neighborhood associations, schools, churches and civic groups
has provided continuous input and support for the project. The booth display is also available for
one-month durations at local buildings.

Tempe's web pages on Rio Salado (www.tempe.gov/rio) provides information on habitat, the
environment, development, recreation, etc. to a worldwide audience of supporters. Comments
from the Tempe Guest Book are forwarded to staff for response.

All calls from interested citizens regarding Rio Salado are directed to one of five staff members
dedicated solely to this project. These staff members are familiar with all aspects of the project
and its progress.

E. Compliance With Executive Order 12898

The primary goal of Executive Order 12898 is to focus Federal attention on the environmental
and human health conditions in minority communities and low-income communities with the
goal of achieving equity in the siting of Federally-funded facilities that may have adverse
environmental impacts. The Phoenix Reach of the Rio Salado Restoration Project lies wholly
within the State of Arizona Environmental Justice Project area. In this area it is necessary to
comply with an environmental justice strategy that lists programs, planning, and public
participation processes related to human health or the environment and should: (1) promote
enforcement of all health and environmental statutes; (2) ensure public participation; and (3)
improve research and data collection relating to the health of and environment of minority
populations and low-income populations.
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The Rio Salado Project will be consistent with all the stated goals for the Arizona Environmental
Justice Project. Detailed background research and baseline documentation has identified
environmental issues within project boundaries. This information in conjunction with extensive
public involvement in the plan formulation process has led to the proposed Rio Salado Project.
The project will not contribute to any health or environmental hazards, while the proposed
restoration and recreation features will have far reaching benefits for these areas. The selected
plans have also been presented to and approved by the Arizona Department of Environmental
Quality (ADEQ) Environmental Justice Committee.
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IX. RECOMMENDATIONS

I recommend that the plan described herein for environmental restoration and recreation be
authorized for implementation as a Federal project. The total first cost of the project is currently
estimated at $91,153,000 under October 1997 prices ($85,580,000 environmental restoration;
$5,573,000 recreation). The Federal share is currently estimated at $58,413,500 ($55,627,000
environmental restoration; $2,786,500 recreation).

I recommend that the plans recommended herein be exempt from regulations of the Clean Water
Act, pursuant to Section 404(r) of the Act.

I recommend that the Corps of Engineers participate in cost-shared monitoring and minor
modifications as may be required to ensure the success of the project, as identified by the success
criteria outlined within the Monitoring and Adaptive Management Plan.

My recommendation is subject to cost sharing, financing, and other applicable requirements of
Federal and State laws and policies, including Public Law 99-663, the Water Resources
Development Act of 1986, as amended by Section 202 of Public Law 104-303, the Water
Resources Development Act of 1996, and in accordance with the following requirements which
the non-Federal sponsor must agree to prior to project implementation.

(D) As required by Public Law 99-663, the Water Resources Development Act of
1986, as amended by Section 202 of Public Law 104-303, the Water Resources
Development Act of 1996, provide 35 percent of total project costs assigned to
ecosystem restoration, as further specified below:

a. Provide all lands, easements, rights-of-way, and suitable borrow and
dredged or excavated material disposal areas, and perform or ensure the
performance of all relocations determined by the Federal Government to
be necessary for the construction, operation, and maintenance of the
project.

b. Provide all improvements required on lands, easements, and rights-of-way
to enable the proper disposal of dredged or excavated material associated
with the construction, operation, and maintenance of the project. Such
improvements may include, but are not necessarily limited to, retaining
dikes, waste weirs, bulkheads, embankments, monitoring features, stilling
basins, and dewatering pumps and pipes.

c. Provide any additional amounts as are necessary to make its total
contribution equal to 35 percent of total project costs assigned to
environmental restoration.
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d. Enter into an agreement which provides, prior to construction, 25 percent
of preconstruction engineering and design (PED) costs.

e. Provide, during construction, any additional funds needed to cover the
non-Federal share of PED costs.

2) Provide 50 percent of the costs allocated to recreation, as further specified below:

a. Enter into an agreement which provides 25 percent of preconstruction
engineering and design (PED) costs. Any adjustment that may be
necessary to bring the non-Federal contribution in line with the project
cost sharing will be accomplished in the first year of construction.

b. Provide, during construction, any additional funds needed to cover the
non-federal share of PED costs.

& Provide all lands, easements, and rights-of-way, including suitable borrow
and dredged or excavated material disposal areas, and perform or assure
the performance of all relocations determined by the Government to be
necessary for the construction, operation, and maintenance of the
recreation features of the project.

d. Provide or pay to the Government the cost of providing all retaining dikes,
wasteweirs, bulkheads, and embankments, including all monitoring
features and stilling basins, that may be required at any dredged or
excavated material disposal areas required for the construction, operation,
and maintenance of the recreation features of the project.

g. Provide, during construction, any additional cash as necessary to make its
total contribution equal to 50 percent of the costs allocated to recreation.

f. Prevent future recreation features from significantly impacting or
interfering with the intended functions of the habitat restoration project.

3) For so long as the project remains authorized, operate, repair, replace, rehabilitate
and maintain the completed project and hydraulic integrity of the system, along
with any required long-term dredged or excavated material disposal areas, in a
manner compatible with the project's authorized purposes, and in accordance with
applicable Federal and State laws and regulations and any specific directions
prescribed by the Federal Government.

4 Give the Government a right to enter, at reasonable times and in a reasonable
manner, upon property that the non-Federal sponsor owns or controls for the
purpose of completing, operating, maintaining, repairing, replacing, or
rehabilitating the project.
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Assume responsibility for operating, maintaining, replacing, repairing, and
rehabilitating (OMRR&R) the project or completed functional portions of the
project, including mitigation features without cost to the Government, in a manner
compatible with the project’s authorized purpose and in accordance with
applicable Federal and State laws and specific directions prescribed by the
Government in the OMRR&R manual and any subsequent amendments thereto.

Comply with Section 221 of Public Law 91-611, Flood Control Act of 1970, as
amended, and Section 103 of the Water Resources Development Act of 1986,
Public Law 99-662, as amended, which provides that the Secretary of the Army
shall not commence the construction of any water resources project or separable
element thereof, until the non-Federal sponsor has entered into a written
agreement to furnish its required cooperation for the project or separable element.

Hold and save the United States free from all damages arising from the
construction, operation, and maintenance of the project and any betterments,
except for damages due to the fault or negligence of the United States or its
contractors.

Keep and maintain books, records, documents, and other evidence pertaining to
costs and expenses incurred pursuant to the project to the extent and in such detail
as will properly reflect total project costs, and in accordance with the standards for
financial management systems set forth in the Uniform Administrative
Requirements for Grants and Cooperative Agreements to State and Local
Governments in 32 CFR Section 33.20.

Perform, or cause to be performed, any investigations for hazardous substances as
are determined necessary to identify the existence and extent of any hazardous
substances regulated under the Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA), 42 USC 9601-9675, that may exist
in, on, or under lands, easements, or rights-of-way that the Federal Government
determines to be necessary for the construction, operation, and maintenance of the
project. However, for lands that the Government determines to be subject to the
navigation servitude, only the Government shall perform such investigation unless
the Federal Government provides the non-Federal sponsor with prior specific
written direction, in which case the non-Federal sponsor shall perform such
investigations in accordance with such written direction.

Assume complete financial responsibility, as between the Federal Government
and the non-Federal sponsor, for all necessary cleanup and response costs of any
CERCLA regulated materials located in, on, or under lands, easements, or
rights-of-way that the Federal Government determines to be necessary for the
construction, operation, or maintenance of the project. The recommended project
allows for wellhead treatment of groundwater to meet NPDES requirements and
additional investigations of groundwater quality will be accomplished during
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PED. If during these studies, a determination is reached that treatment of the
groundwater would be required as a CERCLA response, then the costs of the ‘
treatment would be a complete financial responsibility of the non-Federal sponsor.

In this event, costs allocated to the Federal Government would be reduced

accordingly.

(11) To the maximum extent practicable, operate, maintain, repair, replace, and
rehabilitate the project in a manner that will not cause liability to arise under
CERCLA.

(12) Prevent future encroachments on project lands, easements, and rights-of-way
which might interfere with the proper functioning of the project.

(13) Comply with the applicable provisions of the Uniform Relocation Assistance and
Real Property Acquisition Policies Act of 1970, Public Law 91-646, as amended
by Title IV of the Surface Transportation and Uniform Relocation Assistance Act
of 1987 (Public Law 100-17), and the Uniform Regulations contained in 49 CFR
Part 24, in acquiring lands, easements, and rights-of-way, required for
construction, operation, and maintenance of the project, including those necessary
for relocations, borrow materials, and dredged or excavated material disposal,
and inform all affected persons of applicable benefits, policies, and procedures in
connection with said act. .

(14) Comply with all applicable Federal and State laws and regulations, including, but
not limited to, Section 601 of the Civil Rights Act of 1964, Public Law 88-352
(42 USC 2000d), and Department of Defense Directive 5500.11 issued pursuant
thereto, as well as Army Regulation 600-7, entitled “Nondiscrimination on the
Basis of Handicap in Programs and Activities Assisted or Conducted by the
Department of the Army.”

(15) Provide 35 percent of that portion of total cultural resource preservation
mitigation and data recovery costs attributable to ecosystem restoration that are in
excess of 1 percent of the total amount authorized to be appropriated for
ecosystem restoration, and provide 50 percent of that portion of total cultural
resource preservation mitigation and data recovery costs attributable to recreation
that are in excess of 1 percent of the total amount authorized to be appropriated
for recreation.

(16) Comply with Public law 90-483, as amended, which provides that fair and
equitable fees will be assessed the users of specialized sites, facilities, equipment
or services provided at substantial Federal expense, refrain from charging entrance
or admission fees, and ensure that public use areas at the project are available for
use by all members of the general public on a first-come, first-served basis,
although group camp areas may be managed on a reservation system. .
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(17)  Comply with Executive Order 11644, "Use of Off-Road Vehicles on the Public
Lands", dated 8 February 1972 as amended by Executive Order 11989, dated 24
May 1977, which established policies and provides for procedures to ensure that
the use of off-road vehicles on public land is controlled to protect the resources,
promote safety of all users, and minimize conflicts among the various uses.

(18)  Restrict gambling on leased project premises on the project to nonprofit
organizations (which may conduct limited games of chance under special use
permits in conjunction with special events if permissible under state laws and
regulations), and regulate the sale of alcoholic beverages in accordance with state
and local laws.

(19)  For so long as the project remains authorized, provide the quantity of water for
such periods that the Government determines is necessary for the construction,
operation, and maintenance of the project. The average quantity of water that is
estimated to be continually necessary for such purposes is 5.82 million gallons per
day (MGD) for the Phoenix reach and 1.51 MGD for the Tempe reach. The cost
of providing such water shall be an associated cost of the project, shall be paid
100 percent by the non-Federal sponsors, and shall not be shared as a part of total
project costs.

The plans presented herein are recommended with such modifications thereof as in the discretion
of the Commander, HQUSACE, may be advisable.

The recommendations contained herein reflect the information available at this time and current
Departmental policies governing formulation of individual projects. They do not reflect program
and budgeting priorities in the formulation of a national Civil Works construction program nor
the perspective of higher review levels within the Executive Branch. Consequently, the
recommendations may be modified before they are transmitted to the Congress as proposals for
authorization and implementation funding. However, prior to transmittal to the Congress, the
non-Federal sponsors, the States, interested Federal agencies, and other parties will be advised of
any modifications and will be afforded an opportunity to comment further.

N A W

Robert L. Davis
Colonel, Corps of Engineers
District Engineer
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X. SUPPORT LETTERS AND FINANCIAL CAPABILITY STATEMENTS OF
. NON-FEDERAL SPONSORS

This chapter presents the non-Federal support letters from the cities of Phoenix and Tempe. In
addition, this chapter also presents the financial capability statements for each of the cities as
required to show non-Federal cost sharing capability and intent.
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City of Phoenix

OFFICE OF THE CITY MANAGER

Winner of the

February 24, 1998 Carl Bertelsmann

To: Colonel Robert L. Davis, District Engineer

U.S. Army Corps of Engineers, Los Angeles District
911 Wilshire Blvd.

Los Angeles, California 90017

Dear Colonel Davis,

The City of Phoenix would like to extend its full support of the Feasibility Study
recommendation for the Rio Salado project, an environmental restoration project in the Salt
River. We understand that this project was completed under the authorities given to the Corps by
Congress and by certification of the Reconnaissance Report by the Corps of Engineers
Headquarters to move into the feasibility phase of this project.

We feel that the plan contained in the Feasibility Report is an appropriate action to overcome the
loss of habitat and resulting blight, environmental deterioration, and poor quality land uses that
have been associated with the river corridor. An environmental restoration project is consistent
with the City’s goals to protect and make available to our citizens the areas of unique and
magnificent Sonoran desert in which our city is located.

The Salt River had historically sustained a most significant habitat and wildlife corridor through
this desert region. It nourished an advanced Indian culture which demonstrated to early settlers
the opportunities for productive use of the waters of the Salt River. The river provided the
resource that created the towns that have grown into this metropolitan area of 2 2 million people.
It is our opinion that this proposed project is necessary to restore the environmental components
of this great river. Upon completion, we look to this as the first phase of a process that will result
in restoration of the river’s desert riparian environment throughout the Phoenix metropolitan
area. We fully expect that the Rio Salado project will establish a national model for
environmental restoration within a metropolitan area.

We understand that the current estimated cost of the Phoenix portion of Rio Salado is $85.5
million dollars and that the local sponsor’s share of that is about $31 million. Partnering with the
Flood Control District of Maricopa County, we are fully prepared to meet our financial
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Colonel Robert L. Davis, District Engineer
U.S. Army Corps of Engineers, Los Angeles District
Page 2

obligation to ensure completion of this project. We stand prepared to enter into the next phase of
this study, for engineering and preconstruction design, and look forward to executing a Project
Cooperation Agreement with you in the year 2000 so we can begin construction of the Rio
Salado project.

Sincerely,

Sheryl Sculley
Assistant City Manager
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City of Tempe

P.O. Box 5002

31 East Fifth Street
Tempe, AZ 85280

G
e |l' Tempe

Economic Development
Rio Salado

March 4, 1998

Colonel Robert L. Davis

District Engineer, Los Angeles District
U.S. Army Corps of Engineers

G11 Wilshire Boulevard

Los Angeles, California 90017

Re: Rio Salado Habitat Restoration Feasibility Study

Dear Colonel Davis:

The City of Tempe extends its support of the Draft Feasibility Study and

Environmental Impact Statement prepared in conjunction with the U.S. Army Corps

of Engineers and the City of Phoenix as it pertains to the three reaches located in the

City of Tempe. The reaches include the Indian Bend Wash from McKellips Road

downstream to the confluence with the Salt River. The Salt River from .
McClintock Road downstream to the Town Lake and from the Town Lake

downstream to Priest Drive.

Please feel free to call me if you have any questions.

Stepe Nielsen )

Rid Salado Project Manager

yvce: Mike Ternak

h:\corps\support to davis.doc




STATEMENT OF FINANCIAL CAPABILITY

The City of Phoenix, with the City of Tempe, are local sponsors of a Corps of Engineers project
to construct an environmental restoration project. The Phoenix portion is within a five mile
reach of the Salt River in Phoenix.

The City is prepared to move forward as local sponsor with the Corps to construct the Rio Salado
habitat restoration project in the Salt River, between the I-10 bridge and 19th Avenue.
Anticipating Congressional authorization of the project through the 1998 WRDA bill, we are
prepared to commit to our local share; 35% of the costs of the PE&D phase, 35% and 50% local
match requirements for construction of habitat restoration and recreation features respectively,
and 35% of the costs for the adaptive management phase following construction.

Upon completion, the project will be operated and maintained by the Phoenix Parks, Recreation
and Library Department as a public park facility. We are aware of our obligations to assume the
costs of operation and maintenance of the project upon completion of Corps involvement.

The City of Phoenix currently has a population of 1.24 million people. The current, FY 1997-98,
budget is $1.6 billion of which $748 million are in general purpose funds and the balance in
special revenue funds, enterprise funds and state and federal grants. The total assessed valuation
of property within the city is $5,533 million and the property tax rate is 1.82 mills. The city also
imposes a 1.3% sales tax. The Moody’s/Standard and Poor’s G.O. bond rating is Aal/Aa+,
which has been maintained since the 1990/91 fiscal year. The city is also funding capital projects
from a 1988 capital bond approval and anticipates another such proposal to be brought to the
voters in the 2000 - 02 time frame.

The city anticipates funding our local share of the project through several contributing sources.
We have received staff recommendation from the Flood Control District of Maricopa to assist
with funding the flood control elements of the project, specifically the low flow channel. Our
requested participation for this element is $23 million. We are also working with private
property owners for estimated $3 million of land acquisition needed for the project. We are
currently programming costs for our local share of the PE&D work into our annual budget. The
balance of the local match requirement will be provided by general revenue sources, participation
in the upcoming bond proposal or State assistance for specific elements of the plan.

Sheryl Sculley, Assistant City Manager
City of Phoenix
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City of Tempe

Economic Development, Rio Salado
P.O. Box 5002

Tempe, AZ 85280
WWW.tempe.gov/rio

(602) 350-8625

(602) 350-2951 (FAX)

March 4, 1998

Mr. Mike Ternak, P.E.

US Army Corps of Engineers

3636 North Central Avenue, Suite 740
Phoenix, Arizona 85012-1936

RE: City of Tempe
Rio Salado Riparian Habitat Restoration Project
Statement of Financial Capability, Financing Plan

In 1989, the United States Army Corps of Engineers completed the channelization of the
Salt River. This $30 million project was necessary to control flooding throughout the
Metropolitan Phoenix Area. Soil cement was added to stabilize the channel banks and
rock gabions were installed to create the second levee.

The flood control levee was designed for a 100-year flood event, or 215,000 cubic feet
per second (cfs). With improvements to the Roosevelt Dam, the capacity to contain flow
within the channel is as high as 280,000 cfs.

The Town Lake Project, which started in Tempe in August, 1997, is being constructed as
a focal point to the overall Rio Salado Project. The Salt river bed remains a flood channel
due to the installation of rubber dams that can deflate and inflate in 30 minutes. Riparian
habitats will be found at the east and west-end dams, and at the Indian Bend Wash entry
to the lake. The City of Phoenix will expand the riparian habitats portion of the project to
selected areas of the Salt river bed within their city limits.

Sufficient Capital/Ability of the User to Pay

The Rio Salado Riparian Habitat Restoration Project, which will create riparian habitat
areas in Tempe and Phoenix, has Tempe reach costs of $6,593,000 for the restoration
project itself, and an additional $686,000 for selected recreation plans in the project areas.
This is a total of $7,279,000 for the Tempe reach portions. The City of Tempe’s
participation in this project will be approximately $2,000,000 for U.S. Army Corps of




Engineers’ match money and for the construction of the Habitat De-watering System (a
lake by-pass pipe system which will carry water from the eastern riparian habitat to the
western riparian habitat). The remaining share will be provided by the Federal
Government. Tempe funds are secured through the Capital Improvements Budget of the
City of Tempe over the next two fiscal years (1998-99 and 1999-00).

The estimated operating and maintenance costs of $280,000 for the Tempe Reach portion
of the Rio Salado Riparian Habitat Restoration Project and $150,500 for the Tempe
Reach recreation areas will be paid for out of the Rio Salado Enterprise Fund District
and/or the Community Facilities District fund, which accounts for all city taxes (sales,
bed, and property taxes) collected from properties located within the district (please see
attached map).

The City of Tempe is proud to be a part of the Rio Salado Riparian Habitat Restoration
Project. We look forward to working with the U.S. Army Corps of Engineers in the
implementation of this project. If you have any questions, please call give us a call at

Rip Salado Project Manager
City of Tempe

Enc.
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